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J.& ENCYCLOPEDIC TREATISE ON THE 
PROTOZOA 

der Protozoenkunde Zweltc Auflagc der 
Mstozoen als Para9lten und Krankheitserreger 
By^r r Doflein Pp x4-914, 825 figures (Jena 
^xds&av Fischer, 1909 ) Price 24 marks (unbound) 
p ] study of the Protozoa has made very great 
A progress dunng the last twenty years so great 
that even those who devote themsehes to this branch 
of knowledge have the utmost difficulty in keeping 
pace with its rapid advance This state of things is 
due chiefly to the great practical importance of the 
Protozoa for medical veterinary and agricultural 
science, but also because the primitive forms of life 
give the clue to many biological problems of funda 
mental importance Hence the number of those who 
occupy themselves with researches ui>on Protozoa has 
very much increased both amongst professed zoolo¬ 
gists and also amongst those to whom zocflogicnl 
questions are a secondary consideration all such 
workers however whatever their aims will welcome 
the publication of Prof Doflein s treatise This work 
is ostensibly the second edition of his well known 
manual on the Protozoa as parasites and causes of 
disease a most useful book in its time though now 
left behind by the flowing tide of research, its parent¬ 
age, however is scarcely recognisable, since the 
second edition appears with new title changed form 
and greatly enlarged scope The treatment of para 
sites and disease though not neglected takes a 
secondary place and the work has become an ex 
hnustivc general treatise on the Protozoa 
It U difficult within the limits of space imposed 
upon a reviewer, to give an adequate account of the 
wealth of facts, ideas and illustrations contained in 
the 900 or so pages of this book The work is 
divided into two halves the first containing a general 
account of the natural history of the Protozoa the 
second a more detailed systematic description of the 
jgrOhps of Protozoa and of the special problems con 
’nected with them 


The general part begins with a short introduction 
giving the definition and distinctive characters of the 
Protozoa and is then subdivided under the headings 
morphology physiology reproduction biology (or 
bionomics) system and technique The Protozoa are 
regarded as unicellular organisms occupying a middle 
position between the Bacteria and their allies below 
and the Metazoa above As regards the structure of 
protoplasm the author is a strong adherent of the 
alveolar theory of Butschli The nucleus of Protozoa 
is described in detail both as rigards constitution and 
morphology and special sections arc devoted to 
chromidia centrosomes and blepharoplasts we miss 
however any discussion of the binuclcar hypothesis of 
the cell put forward by Hartmann and Prowazek in 
relation to the theory of the centrosomc The term 

blcpharoplast is applied 1>y the author to the 
kinetonucleus of trypanosomes as is usual in Gcr 
many wc must confess to a feeling of surprise how 
ever that the author doubts the nuclear nature of this 
body 

The section on physiology is subdivided under the 
ht admgs StofTwechsel and Kraftwechsel The 
section on reproduction deals with fission fertilisation 
form and development the Protozoa as unicellular 
organisms and theontical problems of sex and repro¬ 
duction Under the fifth of these headings the author 
discusses the hypothesis of nuclear dualism (more cor 
rectly dualism of the chromatin substance) of the 
protozoan organism put forward by Schaudinn and 
Goldschmidt according to this view, every protazoon 
is be regarded as containing two nuclei (or rather two 
kinds of chromatin) a Stoffwechselkem of vegela 
tivp somatochromatin and a Geschlechlskcm of 
generative tdiochromalin The author considers (and 
wc fully agree) that there arc not two distinct kinds 
of nuclear substanee but that one and the Mine sub 
stance is responsible, both for functional activity and 
for heredity in the protozoan body he quotes 
Hertwig s opinion in support of his own to the rfhet 
that somatochromatin is ldiochromatin of which the 
activities are nwHkcncd and ldiochromatin is sornato- 
chromatm in which Ihe activity is dormant but can 
be renewed under suitable conditions He considers 
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farther, that many substances, which have been mis¬ 
taken for chromatin on account of their affinity for 
stains are in reality reserve materials precipitation 
products and the Uke and that this confusion of 
chromatin with other substances has often ted to the 
erroneous distinction of two kinds of chromatin 

In discussing? the theoretical aspects of reproduction 
*and fertilisation, the author states and reviews in a 
very clear and interesting manner the various theories 
that have been put forward especially those of 
Wdsmann, Butschli Hertwlg, and Schaudinn and 
ends by sketching in brief outline a theory of his own 
T bring cells are regarded as consisting principally of 
two groups of vitaily-active substances, the one, more 
fluid, responsible for motor phenomena, the other, 
more viscid regulating metabolic celt functions In 
cell-reproduction by fission these substances are never 
distributed with mathematical equality amongst the 
descendants hence continued division brings about 
accumulations of different properties in certain indl 
-viduait, with as a consequence impaired vital 
.Activity and reproductive power Individuals are pro¬ 
duced some of which become richer in reserve material 
*(ornate) others in motile substance (mate) Since 
these two kinds of individuals contain aggregations of 
substances which have intense mutual chemical re¬ 
ductions they exert an attraction one towards the 
other, the two individuals tend to unite as gametes 
and by their union cell-equilibrium is restored and 
vital powers renewed Hence fertilisation is regarded 
as a necessity for the life-cycle due primarily to the 
imperfections of cell-division and to the consequent 
loss of equilibrium in the cell-constituents a view 
which unites and extends the theories of Schaudinn 
ind Hertwlg respectively 

The section dealing with the bionomics of the Pro¬ 
tozoa is divided into the following subsections — 
occurrence and distribution, habit and mode of life, 
idaptation of the methods of nutrition adaptations 
of the reproductive processes and means of dispersal, 
influence of the medium light and lays, temperature 
and climate Lnder the heading System the 
various classifications that have been put forward are 
•discussed The Piotoroa are classified into two main 
divisions first the Plasmodroma including the Rhizo- 
*poda Mastigophora and Sporozoa, and, secondly the 
Ciiiophora including the Ciliata and Suctoria The 
JSpirochtCtes ire regarded as leading from the or 
ganisms of bacteria! nature to Mastigophora and 
hence for the first time we believe in a treatise on 
Protozoa the Mastigophora arc dealt with before the 
Rhuopoda 

The section on technique is a brief summary of 
methods of cultivating investigating and preserving 
Protozoa 

The special part of the work is a detailed descrip¬ 
tion, in systematic order of the structure and hfe- 
histdrlcs of the orders, families, and more important 
genera and species of Protozoa Intercalated amongst 
the systematic descriptions are sections dealing with 
the parasitic and pathogenic importance of certain 
groups, gamely the Spirochetes Flagellates 
Amoebae, end 1 elosporidia In these sections the 
diseeses produced bv the Protozoa In question and 
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their pathology and etiology, ere di 
figures and descriptions of the blodd-ejk 
brates which arc responsible for their 4 
From all this wealth of material we must be 
to note a few points concerning debated 
The theory of an alternation of sexual 
sexual generations in trypanosomes, comparable 
alternating cycles of Hsemospondia, is regarded at 
purely hypothetical and in peed of proof The 4 $mo£ 
considers that It will probably be necessary fajttte 
future to place the genus Trypanosoma in the hflUfr 
Cercomonadidoe in close proximity to Herpetoqnpiw 
and Crithidia on the other hand, rrypartopWgtag id 
placed in a separate faifilly Bodonldw SchawHnit f g 
statements with regard to the iglatsonship of Trypano* 
soma to Hoemoproteus and Leucocytozoon are set forth 
in detail together with the criticisms and objections 
of Novy MacNeal, and others judgment ts suspended 
until more exact information shall have been obtained 


but Hartmann s union of Haemospondia and Trypano¬ 
somes into one group the Binuclcata is not accepted 
The genus Hsemoproteus (Halteridlum) is dealt with 
in an appendix to the Haemosporldia together with 
Babesia Endotrypanum and Lcishmania, it will be 
a surprise to must protozoologists to meet with Leish 
mania in this company and we are decidedly of 
opinion that Its proper position 11 in the netghboui 
hood of Herpetomona* 

In the class Rhizopoda the forms with lobose pseu¬ 
dopodia and a shell are placed with the monothflla- 
mous Foramimfera so that thU order can no longer 
be defined by the reticulosc nature of its pseudopodfe 
The Protomyxidea including the genera Vampyrella 
Pseudospora Chlamydomyxa, and Labynnthula are 
placed as an appendix of uncertain position at the 
end of the Rhi/opoda 

The Telosporidm air subdivided into Gregarinidtt 
and Coccidiomorpha the second of these divisions in¬ 
cludes the CoccidU and the Iljemosporldia, which are 
divided into Plasmodidae and Hsemogregarinidae 
We regret to see the familiar generic name Cocddium 
replaced by Etmerla, this is one of those many cases 
where in our opinion rebellion against the law of 
priority in nomenclature is not only lawful but imperil* 
tive 

The feeling aroused by even a cursory scrutiny of 
this book is one of dismay at the vast extent to which 
the subject has grown, astonishment at the erudition 
of the author and gratitude to him for his pains¬ 
taking diligence in putting together such a store of 
important facts and so useful a guide to the intrica*- 
cies of the subject It would not be difficult perhaps, 
to point out parts of the book here and (here in 
which certain subjects or groups have not been so 
well treated as others, the Hsemogregarines for 
instance, are not dealt with very adequately But ft 
treatise of this size on which the carping critic wo&kl 
be perforce silent, could hardly have been written by 
a human being or even by several.# It fe seldom that 
so great a work is completed by one turn at the pro* 
sent time A striking feature of the book It the 
number of beautiful illustrations, and especially* of 
previously unpublished figures, some bjr the author 
and some by other investigators* In particular W* 
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1 ^ptfH 4 kisct Attention to many figures reproduced from 
left* behind bv the late Dr Frit* Schaudtan, 
jwkb will be of the greatest interest to all proto- 
wdhgists, 

v Ift tooclustan we have no hesitation m recommend- 
hag ^hf«f work to all those who wish to possess an 
admirable and exhaustive treatise on the Protozoa 

E A Minchin 

THE EARLY HISTORY Oh NEW ZEALAND 
MurOtfku, A History of the South Island of New Zea 
ppnd and the Islands adjacent and lying to the 
South from 164a to 1835 By Robert McNab Pp 
av+499, with plates and chart* (Wellington 
N*Z Whitcombs* and Tombs, Ltd, 1909,) 

T HOSE who are personally acquainted with that 
prosperous and very up-to-date portion of His 
Majesty’s Empire now known as the Dominion of New 
Zealand will find it difficult to realise that so recently 
ns the year 1835 the Customs House authorities in 
London decided that whale oil imported from that 
country was liable to a dutv of 26 1 12s per tun on the 
ground that it did not come from a British possession 
So many stirring events however had already taken 
place in New Zealand at this dale that It has required 
eleven >ears of research to enable Mr McNab to 
recover from the forgotLen past the materials for a 
hUtory of the southern portion of the Dominion from 
the time of its discovery by lasman in 1642 up to the 
5 ear mentioned The task has been an arduous one 
Involving the close study of rare works in English 
Spanish, French, and Russian, and the examination 
of countless official documents and files of local news- 
p ipers Information has been brought together from 
w\ery quarter of the globe, and not the least interest 
4ng of the author’s discoveries is that of a series of 
manuscript logs of early voyages w'hich he found in 
the library of the Essex Institute at Salem Massa 
chusetu 

The classical explorations of Tasman Cook and 
\ ancouver are already familiar to students of history 
but the details of Bellingshausen s visit have hitherto 
been almost unknown to English readers He com 
manded a Russian expedition which reached New Zea 
land in 1820 The narrative of the voyage, published 
fa Russian is now very rare An abridged translation 
•was published in German in 1904 and Mr McNab 
has included in the present volume an English trans¬ 
lation of the portions relating to New Zealand the 
most interesting of which is a graphic account of the 
sea-elephant fisher) which then flourished in Mac 
quarie Island 

In the early pari of the nineteenth century New 
Zealand and the adjacent islands were a kind of 
no-man Wand, and a happy hunting ground for 
•eaters and whalers from Australia and America The 
records of these earlv trading expeditions culled 
largdy from the shipping reports and correspondence 
column* of the Sydney newspapers, contain much of 
4hjriUhig adventure. The men must have been made 
ol stem stuff who would consent to be left behind in 
•Mali sealing gangs on an almost unknown coast, 
exposed to the attacks of tip cannibal Maoris—attacks 
ctfitefe were sometimes very successful—and with 
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•canty supplies while their ship continued he/ 
explorations to call for them and their sealskins at 
some future date often many months later S)dnev 
formed the headquarters of most of these expedition* 
It was then a convict settlement and we are to^d that 
Governor Phillip actually asked the English author! 
ties tor special powers to deport condemned men to 
New Zealand to be handed over as food for the 
natives 1 

The compilation of tin* work has cvidentl) been a 
labour of k>ve but the author has noi^ the less 
earned our gratitude by the manner in wnuh he has 
fulfilled his task Fthnologist* and naturalists will 
both find a good deal to interest them In the book but 
it is as a piece of historical research that It must be 
judged and we expect that the writer of historical 
romance as well as the more serious student of his¬ 
tory will profit largely by it in >ears to come 

AD 

CHEMICAL CONTROT OF FOODSIUMS 
Food Inspection and Analysts For the use of Publtc 
Analysts Health Officers Santtary Chemists and 
Food Economists By Albert E Leach Pp xvm + 
954 + xl plates Second edition revised and enlarged 
(New \ork John Wiley and Sons T*ondon Chap¬ 
man and Hall Ltd , 1909 ) Price 315 6 d net 

T HIb work, the first edition of which was reviewed 
m these column* some four years ago (Nature 
N ovember 17 1904 p 57) is favourably known in 

this country as a very useful aid in the analysis of food 
stuffs For the information of readers interested in 
this subject and hitherto unacquainted with the volume 
we mny mention that It aims at giving In a compass 
of about a thousand pages a short description of the 
origin and composition of all the chief foods condi 
menls and alcoholic beverages, together with a setec 
tion of the most approved methods for their chemical 
and physical examination 

General laboratory equipment is dealt with and 
there are sections devoted to special apparatus such 
as the microscope, camera tintometer, refractomcter 
and polarlmeter Numerous tables of analytical con 
slants are provided as well as many illustrations of 
microscopical structure in fact, the idea appears to 
be to make the book so far as possible self sufficient for 
all ordinary work The convenience of this is obvious, 
the essential information enabling routine samples to 
be disposed of is collected in one volume instead of 
being scattered over half-a-doren hor assistance in 
dealing with special cises where fuller details are 
necessary, a long list ot references is appended to each 
chapter 

The new matter m the second edition runs to some 
167 pages A notable extension is made in the chapter 
devoted to cereals Here we remark the inclusion of 
such matters as the use of pancreatin for starch 
converting purposes alternatively to malt extract a 
table (Krober’s) for determining pentoses and pentos¬ 
ans from the amount of phlorogluddc, 1 scheme for 
complete nsh-analysis and sections dealing with the 
bleaching and examination of flour These last in 
addition to the usual methods for determining the 
proportions of gluten gliadin and other proximate 
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tmstftattits of flour, indude descriptions of taking- 
tests, absorption and dough-tests, nod the two best- 
known means of recognising bleached flour, namely, 
extraction of the colouring matters with light petrol¬ 
eum, and the detection of nitrites in the sample* 

An extension which will be found very useful is a 
separate chapter upon the examination of flavouring- 
extracts and their substitutes Processes are given for 
the determination of vanillin, coumartn, benialdehyde, 
lemon oil, wintergreen oil, and other essential oils 
occurring in extracts and essences, and notes upon 
adulterants and imitations are also included* 

It will be readily understood that with so large a 
flsfd tb cover a single volume does not, even with a 
thousand pages, suffice for any exhaustive discussion 
of the various topics The really difficult cases of 
adulteration, the doubtful “border-line ” problems, 
remain always dependent for their solution upon the 
experience, skill, and wider knowledge possessed by 
tile analyst Beyond this general observation, how 
ever there Is httie but praise to bestow upon the book 
Apart from one or two misprints, the only questionable 
matter noticed is the Defren’k table on pp 595-7, 
where the values of lactose appear rather doubtful, 
and one may claim a little grumble at the pounds 
avoirdupois, the bode is not, in the literal sense, likely 
to be a vade mectmu It will lie on the laboratory 
table, but it will be worth its place there C S 

THE MOVEMENTS OF CtlROMATOPHORES 
IN PUNTS 

Die Gestalts und Lageverdndtntng der Pflanten 
Chromatophoren By Dr Gustav Senn Pp xv! 
+397 (Leipzig W Engclmann, 1908 ) Price 20 j 
marks 

C HROMATOPHORES in plants were for long re¬ 
garded as merely temporarily differentiated 
fragments of the cytoplasm and, even within the pre¬ 
sent decade were viewed as cell-organs the physiologi 
cal behaviour of which is largely or mainly determined 
fay the general protoplasm, but more recent investiga 
tions have increasingly led botanist* to regard chroma 
tophores not only as morphological individuals—so to 
speak—within the celt but also as physiological organ 
isms in the energid The climax of this view is the: 
suggestion that chromatophores are in phytogeny 
nothing more than descendants of parasitic green 
organisms which entered into symbiosis with cells not 
possessing chlorophyll Though this extreme hypo¬ 
thesis is not favoured by Dr Senn the evidence which 
he supplies causes him to conclude that chromatophores 
have larger powers of active contractility and more 
varied irritability than has hitherto been believed He 
concludes that their change of shape and movements 
in the cell are exclusively or mainly the result of 
their own (pedal activity, and that they are not 
passively distorted or transported by the cytoplasm 
(thoughjte naturally admits their passive carriage 
by rotating protoplasm and the like) 

Thdt'bcttk begins with the consideration of the 
changv>f shape Of the individual chloroplast, a phen¬ 
omenon' generally neglected by botanical teachers 
though easily visible in such familiar laboratory types 
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as Funaria and VauCherip. Or S**b flgtfNMNN 
changes of shape in a number of trap. and-MMp 
the parts played In causing them by %h^ r t^nyiWMaa 
and chemical and other agencies. His guMntnU^ 
elution la that change of dupe of the diraMeM 
is occasioned by ‘ diffuse,” not directive ethndji^)^> 
The main mass of the book dealt, however, w|gl 
changes in position of the chromatophores In (fab <01 
Eight different patterns of distribution Ft* "-VgrTHi* 1 
—eipi strophe, apostrophe, systrophe (round tM 
nucleus), perl strophe (uniformly round rim odhaaMh$ 
antistrophe (on the wail faping the light), diaspgttsl 
(on the wall facing the light and on that opposed 
parastrophe (in shaded parts of the cell), and eadhhro> 
strophe (at die focus of the rays Of light entertasHhl 
cell) The conclusion is drawn that change of pefcisf 
of the chromatophores in the cell Is the nisUtt Oi 
tropic tactic [taxis] stimulus,” in which dK 
direction of the stimulus (for instance light) does{part 
as such determine the result, but only does so in¬ 
directly by Involving a difference in Intensity Anconi 
Ing to Dr Senn the distribution of the Sh roma tepbcrei 
in the cell is not the result of a simple stimiRm 
emanating from the general protoplasm or releasef 
by differences in turgidity, but la the consequence «i 
several types of irritability (phototaxis chemotaads, 
thannotaxls osmotaxis) p osses s ed by the chromate- 
phones, which thus react in die same manner at free 
zoospores or Protoeoa 

An appendix treats of the refractive Index of the 
plant cedi 

In a brief notice it is impossible to do justice to the 
wealth of detail In the book, which except in the 
case of the special Investigator, is one to he consulted 
rather than read through 5 Indeed the present review*! 
confesses that he has not read the whole of the 376 
pages of text 

Apert from containing the results of prolonged re¬ 
search and numerous observations this critical book 
derives value from the thorough manner In which 
the author considers and does justice to the work ,of 
his predecessors, also from the repeated summaries of 
the conclusions arrived at concerning the various 
problems Investigated and from the rich bibliography 
and excellent index The book, in fact, is one that 
should at least be in the library of every botanical 
Institute 

MODERN ALGEBRA 

(t) A Net) Algebra By S Barnard and J If Child 
Parts 1 -riv with answers Pp x+534. Price 4* 
Part iv, with answers Pp x+(joi-if$6) Price 
is 9 d (London Macmillan and Co., Ltd, 1909.)' 
(a) College Algebra By Or S C Davisson Pp 
ix+191 (New York The Macmillan Co , London 
Macmillan and Co, Ltd, 1909) Price 7s 64 *. 
(i)TJ'EW branches of elementary mathematics have 
* escaped the hand of the refioriner dfbg the 
last ten years. That this Is a healthy symptom, is 
unquestionable for at least It point* to a revfcral d£ 
interest, which cannot but infuse 'fresh Hfe 
subject that the monotony of time may render arid 
and perfunctory What measure df favour is io fae 
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MBM^I to (Mb nt M dtttagw mutt w*#**rUy de- 
tAmip tb* Mkm Oat la iakao at At putpost of a 
MtjNoialkMi la our adocatioaal tyttem. It 

£|K) T ||ittj.«X«y to form a combination of what U umful 
jrtfe what ii intomdOft} and «tfir leaa ia It a aimple 
^Witter to ftMntiu how far it is judicious to discuss 

S aa tarty stage the fundamental ideas which under- 
eacb haaaab of maAmnados But at the present 
Hfet we baDeve that ttaq, is a dangerous tendtocjr 
Hr peas (Mr aB con sid er a t io ns of mathematicai phllo- 
mpUf as too difHBQk or uninteresting We therefore 
W to orae the present volume, which is a real attempt 
tW build up an elementary course of algebra on the 
feftfemtatal concepts of ntfinber and the operations 
fe Which it is subject 

the book is divided into four parts, the first deals 
wife positive numbers the second with zero and 
pegative numbers, the third with irrationals, and the 
feat with the mom advanced applications, such as 
simultaneous quadratics, proportion, progressions, and 
the variation of simple functions Each new idea 
that occurs is explained at considerable length In the 
text with admirable dearness, and is usually illus¬ 
trated by graphical examples In practice no doubt, 
this will be used as the substance of an oral treatment, 
far few pupils will be sufficiently mature to be able 
to read and assimilate it unaided There are abundant 
examples, a useful number of test papers and an 
Index which should prove of great practical value 
We hope that this book will be widely used for its 
principles are sound, and it introduces the student to 
• number of ideas that are both stimulating and 
Instructive 

(a) This volume is intended to be used for a revision 
course Stress is therefore laid on such features of 
the subject as are apt to be dealt with rather cursorily 
or even omitted during the first reading At the same 
time, however, the plan of the book is not designed 
to meet the wants of the professional mathematician 
but to suit those who need a reasonably complete 
knowledge of the elementary principles of algebra 
The remainder theorem and the principle of undeter 
muted coefficients are placed In an early chapter, the 
section on linear equations contains also the funda¬ 
mental properties relating to the roots of equations 
of any degree, and die theory of simultaneous equa 
tkms is expanded to include an elementary account 
of the use of determinants By such means as these, 
the author has provided a course which is admirably 
adapted for a second reading The treatment is fresh 
and vigorous the explanations are clearly put, and 
great care has been taken to ensure that the student 
really understands the nature of the various operations 
which he Is called upon to perform 

OUR BOOK SHELF 

Lt$ TrtmklemenU dt Ttrre By l’Abbd Moreux 
fe ril+378. (Paris Henri Jouve 1909) Price 
4 frapes. 

Okjime if, 1909, towns In south-eastern France and 
those In the district of Provence, were 
by an earthquake. The pieces which 
*uNl«d most* tore Salon, Lantbesc, Saint-Cannat, 
aio®, VOL 


Rogues, and Le Puv-Sainte-Rdparade* Roughly* 1 
speaking, the damage done to structures was estH 
mated at 16 ooo ooo francs, which means something 
more than half a million sterling From a monetary 
point of view this Is a large sum, and It no doubt repre* 
seats the effects of an unusually largt earthquake* 
Had a similar rock adjustment taken place beneath 
a large city this sum would have been greatly mag<t 
nifiedT The damage at San Francisco has been asp* 
mated at 70,000 000/ sterling Naturally, the disaster 
excited the imagination ana survivors have speculated 
on the cause of earthquakes One outcome of the 

» s which were so rudely created is the book for 
4 Moreux 

The author has read much about earthquakes At 
the outset, although he tells us that his writings are 
not addressed to specialists, he has taken pains to 
popularise speculations about which specialists have 
but slight knowledge He gives us a series of pic¬ 
tures of the ruins, tells us about the heartrending 
cries of the people the arrival of the doctors the 
erection of huts and the generosity of the Pope 
Next we read about possible premonitory signs We 
are told that before the earthquake people suffered 
from vertigo, clocks btiuck wrongly, whilst pigeons 
flew about rather than going to rest One interest 
mg picture which is not unlike the Cullinan diamond 
is tnat of our pyramidal earth the fourth corner of 
which was found by Sir Ernest Shackleton 
Reference is made to recent investigations relating 
to seismology from which we learn that our world 
has a rigidity double that of steel Volcanic and 
seismic effects are not directly connected but earth* 
quakes are in part the result of tectonic adjustments 
they hold a relationship to the wobbling of the pole 
fluctuations in barometric pressure the change of 
seasons, lunar and solar attractions and to internal 
convection currents Earthquakes explain ceitaln 
perturbations of magnetic needles and earth current* 
whilst they ore closely associated with solar radiation 
The periodicity of earthquakes and their prediction 
are subjects which are not overlooked whilst many 
pages are devoted to construction in earthquake coun 
tries and to the mitigation of disasters The rela¬ 
tionship of pressure to temperature as we descend in 
the earth and the fact that bodies may during 
crystallisation or when they pass from the fluid to 
the solid state suddenly expand are phenomena which 
the Abbd discusses at considerable length In fact 
we are told that the shock accompanvmg such expan¬ 
sions may be the principal cause of many earthquakes 
It Is an interesting little book and will furnish 
many with subjects for speculation which have never 
crossed their minds before J Milne. 

The Method* of Textile Chemistry betng the Syllabus 
of a Lecture Course adapted for use in Textile 
laboratories Bv Dr b Oannerth Pp vui + 164 
(New York John Wiley and Sons London Chap¬ 
man and H ill Ltd 1908 ) Price 8 j 6 d net 

Ip the author had emplo\od the title Some Methods 
of Textile Chemistry in place of the one he has 
chosen he would have erred on the right side But 
to attempt to deal with the whole subject of textile 
chemistry—out of the mo 9 t difficult and involved 
branches of analytical chemistry*—m 120 small octavo 
pages of large t\pe tan scarcely result in anything 
of real value even if the work is done as well as it is 
possible to do it But when, as in the present case 
the information is badly arranged containing much 
that is superfluous if not useless while omitting many 
matters of fundamental importance and is not without 
a liberal sprinkling of mistakes and inaccuracies, the 
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inevitable remit is a dismal failure It is not quite 
clear for what claw of reader the work is really 
intended for in the preface we read that it “1$ in 
tended to be a source of information and ready refer¬ 
ence for the textile chemist, 1 while on the title-page 
H would appear from die continuation of the main 
title, being the syllabus of a lecture course adapted 
for use in textile laboratories, that it might be in 
tended for some other purpose, possibly for teaching 
In either case it has missed its mark 
These knowledge in a nutshell publications on 
technical chemistry, of which there appears to have 
been an increasing supply of late years, may be just 
the sort of thing that please people who (Ike that 
sort of thing but although there are a few exceptions it 
is doubtful whether thev do much good, while on the 
other hand they may do distinct harm through 
Creating, under pretentious titles a totally misleading 
impression of the subject as )t presents itself in actual 
practice 

Naturwiiscntchafthches T^ntemchtswerk fdr hohere 
Afo dchenschuhn By Prof Dr K Smaltan Auf 
Grand der Bestimmungen vom 19 December 1008 
liber die Neuordnung der hoheren Madchenschul 
wesens in Prcuszen bearbeitet von K Bernau II 
rt 41 Lehrstott der VI Klasse Pp 80 Preis 1 80 
marks III Teil Lehrstoff der V Klasse Pp 127 
Preis a 25 marks (Leipzig G Freytag, Vienna 
F Tempsky, 1909-10) 

In the early part of last year a notice appeared in 
NAruas of Dr Smahan’t Leitfaden der Tierkunde 
fur hohere Lehranstalten a work comprising a 
zoological text-book in separate fasciculi intenued, for 
the use of the various classes in German high schools 
The fasciculi now before us form part of another 
work designed on somewhat similar lines for the use 
of girls* schools but Including botany as well as 
zoology The general commendation bestowed on the 
Leitfaden may be extended to the present text book 
with the addition that we have little fault to find with 
the coloured plates of animats while those of plants 
are excellent examples of German colour printing and 
worthy of all praise Each of the two fasciculi now 
before us is dwided into a botanical and a zoological 
portion, and it may be presumed that the same holds 
good for the other portion of the series The zoo¬ 
logical section of the second fasciculus is devoted to 
vertebrates and that of the third to arthropods A 
number of well-known species of mammals are how 
ever described in the first fasciculus 
The general plan of the work is similar to that of 
the Leitfaden * the various orders being treated in 
s)stematic order and a certain number of typical 
species being selected for comparatively full notice 
while other groups are treated more briefly In the 
case of the species selected ms types, leading features 
in the external form and structure and noticeable 
traits in the matter of habits are touched upon, and 
throughout the work technicalities are/* so far as 
possible avoided The only scientific names intro¬ 
duced are those of species ordinal and family groups 
being referred to by vernacular designations In the 
main the species represented in the illustrations seem 
Cb be coirectlv named but in One of the coloured 

g ates the monkey designated Cercofithecus sabaeus 
clearly C aethtop* or one of the allied forms, as it 
has the distinct white brow-band of the latter which 
Is absent in the former So far as we can see, the 
tsoofc appears admirably suited for its purpose, 
although It by no means foltbws that it would be 
e^u^y^^ell adapted to the needs of English 
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LETTERS TO THE EDITOR, 

[The Editor dots not hold himsslf responsible fdr tMNb 
expressed by his correspondents Neither eon ho laMfa 
to return, or to correspond with tbs wnton «/> V*mM 
manuscripts intruded for this or any other port e/MinMNL 
No noHcs ts token of onouymous com m u nic ation*] 

The Meaning of “ ionisation " ^ 

In asking for prsdiion of language (p 487), Prof Airyijp 
strong shows bow much he has fallen behind hie time* 
If he had kept abreast of thw> recent developments Of tty 
principles of science he would know that to bt precise 
means running the risk of being wrong, which Is to be 
avoided at alT costs Prof Armstrong evidently belongs 
to an antiquated school which believed that acietittfle mm 
coveries are made by forming definite Ideas of things, even 
though these cannot be seen and handled That is ,e 
standpoint which Is abandoned and we have entered Oh i 
new era Science now aims pureb^at obtaining an «qt& 
tion which, without committing itatifto any definite vivks, 
gives the required relationship between the tyala 
impressions taking place In that particular dimension Of 
a many-dimensional complex, which we identify with ttys 
1 am sorry if In this statement I have committed myeitf 
*o the existence of a brain—it was lapse due to a weak 
concession to the prejudices of my youth, and would have 
been impossible in a thorough going adherer to die new 
faith 

But to come to the point If Prof Armstrong WH t 
bring the theory of entropy to bear on the principle of 
least resistance to a cheap appearance of sagacity he wilt 
discover not what Arrhenius meant by ionisation—that Is 
unimportant—but what he ought to have meant and woukf 
have meant if he were a chemical physidst such as we 
make them now A. S 


The Fertilising Influence of 8unlight 

Tub letter on the above subject by Mr and Mrs Howard 
in Natubf for February 17 raises a question of much 
scientific interest and of considerable importance in tropical 
agriculture In some of the text-books it it stated that 
the hot sunshine of tropical or subtropical climates must 
injure the productiveness of the soil since it kills bacteria 
On the other hand experiments on the partial sterilisation 
of soil by other means—such as heat or volatile antiseptics 
—shows that the killing of bacteria (as distinct from spores) 
leads to on increased and not a diminished productive¬ 
ness The apparent discrepancy is now cleared nw'iy and 
we have Mr and Mrs Howard's authoritative statement 
that strong sunlight has beyond question a beneficial effect 
on productiveness 

There is a close resemblance between the effects they 
describe and those that have been obtained with partlalfir 
sterilised soils bv myself in conjunction with Dr Darbl 
shire and with Dr Hutchinson in all cases the effect 
Is that of a drawing of nitrogenous manure Dr Hutchin¬ 
son and I have traced this to an increased rate of de¬ 
composition of organic matter after partial sterilisation 
and have shown that the increased activity is due to the 
destruction of some agent probably large organisms which 
had previously Interfered with bacterial development* The 
question is Could sunlight partially sterilise a soil and 
kill the Urge destructive and competing organisms that 
we suppose limit productiveness? 

There are at feast three factors involved sunshine dries 
the soil heats it to a certain temperature and may have 
1 direct chemical action fatal to the cell We are at pre¬ 
sent studying the effect of dryness and of temperatures 
lower than too* (at which we have previously worked) 
hut the direct effect of sunshine Is not eerily investigated 
here Some preliminar) experiment* I made at Wy< 
during the summer of 1906 Indicated that soil exposed W 
bright sunshine for a period of ten dart subsoqtfwtfv 
absorbed oxygen more rapidly Le shoved a higher rats 
of bacterial activity, than another kt kept sbiddSd from 
the llgit The effect was comparable with that produced 
by voUtitc antiseptics and so far as the experiment ghee 
it shows that sunlight could, equally with these, remove 
tiie factor limiting produc ti veness m ordinary rib f 
have several times attempted to extend tke^expsrlmeat^ btit 
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fcita unfortunate In timing it, and havs mined tht 
frati aoe u t spell* ot strong sunshto* 
wa oould not hope to attack the problem «o successfully 
bare as In Ipdk, and it would be interesting to have some 
Mdk ii work on the subject The experiments of Mr and 
Kira- Howard In conjunction with Mr Leaks on the 
**Tertittstof Influence of sunlight' 1 may be expected to 
throw a great deal of light on a very important problem 

Ei j RUBIILL 

Rothamsted Experiment Station, Harpenden, 

tb« Spectrum of Bacterial Luminosity 
1m the course of some experiments on the phosphor- 
esetoce of minerals, especially with regard to the emission 
of ultra-violet radiation it Was suggested to me by Prof 
Strutt that it would be of intesrst to examine the spectrum 
of the light from luminous bacteria Through the kind* 
IK«a of Sir James Jpajyar Prof Strutt was enabled to 
furnish me with a dish containing bacteria produced from 
Ash which when viewed in a darkened room were seen 
to glow with a greenish blue light bright enough to enable 
one to read a watch The dish was placed in front of the 
•Ut of a quartz spectrograph of rather crude design, con 
structed with lenses of short focal length so as to utilise 
the light available to the fullest extent A special rapid 
photographic plate was first exposed to the radiation from 
the bacteria for forty-six hours and then to the light from 
a cadmium spark for one second 
The plate when developed exhibited strong evidence that 
the spertrum of the light emitted bv the bacteria consisted 
of a continuous spectrum extending from wave length 
5000 (the lower limit of the sensitiveness of the plate) to 
wave-length 3500 tenth-metres together with a well 
marked bright band of wave length 4000 approximately 
Practically fine some result has been obtained from bacteria 
produced from meat The greater portion of the radiation 
is absorbed by a film of nltroso-dimethylanlline 

Mr J E Barnard, in his article on luminous bacteria 
(Nature April to 1903) states that the light emitted by 
these organisms is confirod to a smalt portion of the visible 
spectrum and never extends Into the ultra violet or infra 
red The photographs I have obtained indicate that In 
some cases these bacteria emit ultra violet radiation and 
1 hope with another spectroscope now in course of con 
structiop to obtain more definite Information 

R W Forsyth 

Royal College of Science South Kensington S W 
March j 

Self fertilisation and Lose of Vigour 
Some of your readers will remember that in the Introduc¬ 
tion to Cross and Self-fertilisation of Plants,* Darwin 
inserts a report by Sir Francis Galton on seven tabic* of 
measurements relating to the relative heights of the offspring 
of cross and self fertilised plants It is a very remark 
able coincidence, * says GaJton * that in the seven kinds 
of plants the ratio between the heights of the crossed and 
the self fertilised ranges In five cases within very narrow 
limits In Ua mays it Is 100 to 84, and in the others it 
ranges between 100 to 70 and too to 86 * 

If Table A of Darwin's book be referred to it will be 
found that these ratios recur In many more than five cases 
I write to suggest—with great diffidence as I am a mere 
amateur in such matters—that the persistence of these ratios 
Is capable of simple rxplanatkm on the basis of the Men 
detlan theory of heredity 

The distribution or 4 array" of a Mendellan family 
crossed at random is given by the expansion of (3D+R)* 
whara ««the number of pairs of characters involved and 
the powers of D and R respectively r e pre se nt the number 
of dominant and recessive somatic characters of each indi 
vlduat, If, now each individual be self-fertilised the arrav 
be shown by simple algebra to become (sD+3R)* 
Swatiariy, in the next self fertilised generation, the array 
bsbomes (9D+7R)*, and so on The average number of 
dominant characters in each generation Is, consequently, 
fat #* \ Vs*» *e. which give uie ratios 100 83 75 Ac 
U m si my something more than a 41 remarkable ednd 
dance ” that these ratios agree In st> many cases with the 
ratios b h s e md by Darwin? A. B Bancs* 

School of Agriculture, Cambridge February tp. 
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Vision and Colour Vision. 

With reference to the comment on my lecture st the 
Royal Society of Arts in Nature of February 17, I did 
not give the evidence in favour of the visual purple being 
the visual stimulus transformer on account of the time 
at my disposal This evidence Is very strong and the 
facts are inexplicable on any other hypothesis. Many 
physiologists have tried to assign different functions to 
the rods and cones but these theories have failed because 
all the functions which were said to be the exclusive 
property of the rods have been found only gradually 
diminished In the fovea in which only cones are pre sen t 
For instance von Ischermak Hering Hess Garten, and 
others have found the Purkinje phenomenon the varia 
tlon in optical white equations by a state of light and 
dark adaptation the colourless interval for spectral lights 
of Increasing intensity the varying phases of the after 
image in the fovea only gradually diminished The 
complete absence of any qualitative change between the 
foveal and extra foveal regions is a very important fact 
in support of the hypothesis that the visual purple It tto 
visual substance There is also the fact mentioned b\ 
Helmholtz that a perceptible interval elapses before we 
see with the fovea after the rest of the retina when the 
eye has been previously some time in darkness Hess has 

also pointed out that the recurrent image is present but 
retaraod at the yellow spot. All these observations and 
many others agree with my statement that the visual 
purple can be seen between but not in the cones of the 
fovea h W Edridoe-Orren 

Hendon February 19 


The Methods of Bird Panders 

May I ask for Information on the following matter? 

Happening to be walking in a poor quarter of Actor 
(Chiswick) with a friend wc were astonished to see hang 
ing outride a house on either side of the door two smal 
bird-cages completely enveloped with dark cloths c&refulh 
fastened The cages evidently contained birds for from 
one of them came the song of a chaffinch 

Had the birds suffered tne torture of having their eyes 
put out to make them sing or is this a method reported to 
instead of blinding them? 

The caging of wild birds is so very cruel that It should 
be exposed in all its barbarous way* 

Some of the wild buds are kept in such small cages 
that there W scarcely room for them to turn round 


It is customary for bird fanciers amongst the lower 
classes to match one chaffinch against another often in 
public-houses the bird which sings the largest number of 
notes being adjudged the victor When the cages are 
carried about they are usually wiapped up in dark cloths 
and it is said that one of the objects of keeping the birds 
in the dark is that they should Imagine it is night while 
they are covered and that on the doth being removed 
thinking It is day they burst forth into song As It 
Is believed by some thAt birds sing better when they ore 
blinded it may be as EL suggests that the covers 
were used in the case mentioned either to avoid practising 
the cruelty of putting out the birds eyes or so that the 
fancier might not render himself liable to the punishment 
for doing S0 m. More likely the birds that were kept covered 
were newly caught and the object was to prevent them 
from dashing themselves against the bars of the cages In 
their endeavours to escape As has often been pointed 
out one reason for the smallness of the cages used is to 
lessen the danger of the birds killing themselves as in a 
larger space they could begin to fly and would strike with 
greater force Wilfred Mark Webb 


Titla of the Natural History Museum 
Ik Nature of February 34 (p 089) Mr Hobson suggests 
os both suitable and adequate *' that it should be called 
the ** Britibh Museum of Natural History ” 

Why not omit British and 4 of re-arrange the order 
of the words and call it 44 The Natural History Museum 
adding 44 London ” If necessary? 

Torquay F Howard Coluns 
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NORTH POLAR OCEANOGRAPHY * | 

A HANDSOME vofannn Ml of useful information 
has been risen to oceanographical sdence by 
H R H the Duke of Orleans, the result of a cruise 
In the Greenland Sea during the year 1905 This is 


making for a number of years, the last having been 
during the summer of 1909 On each of these voyages 
the Duke of Orleans has earned with him an excellent 
scientific staff on board his yacht, the Bdpca a vessel 
already known In Antarctic exploration Among those 
who have been -with him are Dr Rfeomier, who has 
aaoaropanied the Duke on each of his previous 
voyages, as wall as Captain Adrien de Gerlache, 
formely leader of the Belgian Antarctic expedition 
M E MW to, the artist-naturalist and Mr E 
Kobfoed. 


to west over to the Greenland ooast HI a* 
latitude as 75 0 W N , a region which hasrbeenhfc 
sible to outer axp^itkoa tryipg It 'Akttg fih 
a complete set of soundings and aerialtoqspa 
and salinity observations were made, iThe poojtt 
Greenland was met on July 27 and the Dulse' 



of Cape Bismarck, and which he named " Ifc Marou^ 
sia * At 8 a m on July a8 the Brifttg'wat four frffcri 
north of Xoldewey and Phyer's cairn, the furtaeft 
north point of the German expedition of 1870 At 
noon toe Belgtca s position was 77° ao / K- f 18 0 ao* JBL* 
and in the evening a party landed on a previously vn» 
known island, which was ‘hamed lie die France, tto# 
south-east cape of which, in * 7 jP 38* N 17° 36* 
was named Cape Philippe Here the French potato* 


was named 
were hoitta 
seven mosi 


tamed (Jape rnmppe Here the rrenen ^ows 
hoisted Koefoed found nineteen phanerogam** 
mosses, four fungi and six lichens , tmxm* 
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The volume opens with a narrative of the 
and an extract of the ship’s journal, by Ci 
Gerlache. The Btlgica left Trams8 on June'3 and 
passing northward to the west of Spitsbergen, sighted 
Prince Charles Foreland in exceptionally clear 
weather, reaching 8o° ao' N in this longitude From 
this point the Duke attempted to push westward 
towards Greenland not to establish 4 un vain record 
hut to earn on serious scientific investigations in an 
imeaptared region of the Arctic Ocean This attempt 
was repulsed dv heavy ice, which drives southward 
from the polar basin between Spitsbergen and Green 
land The special object was to verify the hypothesis 
that a ridge separated the Greenland Sea from the 
North Polar basin, but though unsuccessful in this 
attempt the expedition succeeded in crossing from east 

■jsvsi 

(UnwalaVlalaa* 190?) Mot too frtnet. 
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ptarmigan foxos and lemmings abounded the re¬ 
mains of Eskimo encampments were also fokind 
At midnight on July 30 the Belgica was In 78° iff 
N , 16° 4# W or 167 miles further north than the 
Germania in 1869 From this point the Belgtea 
pushed eastward, and thirty miles eastward, after 
getting shallowing soundings of 345 uo, sod u 
fathoms, struck bottom at 33 fathoms, and namw 
this bank the Belgica Bank. Six miles to the south¬ 
east of this point die water deepe n ed again to 109 
fathoms de Gerlache suggests that there may be an 
Island In the vicinity, noting that twt> crows and a 
walrus were seen After this the Duke returned by 
more or lete the same route so far as Cape Bismarck, 
and from there In a more or lean southerly dir action 
in and along, the edge of the Greenland pack, Which 
they lost sight of on August ai in about 67° 30' N, 


34° E It is satisfactory to note that at almost the 
furthest north point rarawda wen detenhlnedpostdoo 
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r obt*Jr»d, VU *8® N 16P 3<y W and that 
qoftbt was mapped approximately bo 79° N All 
Set If mapped 11 satisfactorily determined except 
Otoe Bourbon sod Cape Bergendal the distances of 
wMch were judged only single angles being taken A 
4$ood decimation was obtained in 77® 35 N the result 
%mmx 37® H W 

WE extracts of the journal compiled on 
hosed are published* Here we are given the 
tuna and position thg weather the sen ice 
observations stations* and movements of the 


south Plate lx shows deposits from the north 
of Scotland to north of So° \ All is blue 
mud except the glob ger nx oo« which pushes north** 
cast from west 01 Scotland to within 240 miles of Beer 
Island broken only by the volcanic muds of Iceland 
and the Faeroes 

Dr C H Ostenftld treats the botany m a system* 
atic manner but beyond the further northern exten¬ 
sion of known East Greenland species there is nature 
dly nothing very lovel 

Mr Emor Kocfocd and Captain de Gerl&che give 
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ship and the animals met with in a thoroi ghiy an account of oceanographical equipment wh ch with 
systematic manner Next come a list of eighty sound the exception of the excellent Lucas sounding machine 
ings and fifty oceanographical stations showing good was mostly Danish or Norwegian There follows a 
solid work The soundings vary from 12 to 1846 useful journal of the fifty stations mostly in the 
fathoms Many hydrographic observations were Greenland and Spitsbergen seas Hut journal gives 
taken and plankton and other fibbing was cured on a summary of the hydrographic and other work done 
Meteorology has been well handled by Dr Dan la at each station and lists of planktonic species Messrs 
Cour the observations of twenty two ships having B Holland Hansen and E Koefoed then proceed to 
been considered as well as thirty eight land stations discuss the hydrography of the expedition and no 
though one misses the observations tiken by Scottish expense is spared in enhancing th s part of the report 
whalers m the Greenland Sea and Davis Straits with a very excellent series of useful interesting and 
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Thors are ninety six synoptic charts for July and beautiful plates and maps for the purpose of demon 
August, 1905 which are 01 great interest stratmg the distr button of depths temperature 

Mr O B Boggild reports on the geology He salinity currents &i Most of the introduce on is a 
has a theory of a submarine moraine existing to the summary of the hydrographic work of previous ixpedi 
east of Greenland running parallel with the coast tions to the Greenland seas but Messrs Koefoed 
fcui this is scarcely supported by the bathymetrical and Helland Hansen have made no mention of Mr 
•chart (plate Ivi) The geological observations at Leigh Smith s work of 1870 nor of that done on 
Cape Saint Jacques (77° 36^ N ) on the lie de 1 ranee board the Pnncesse Alta during 1898 and 1899 mostly 
are of most interest Here there are gneisses and by Mr J Y Buchanan and the reviewer Leigh 
schists and possibly some Devonian rocks probably Smith was the first to notice the mtermed ate warm 
Idepdeal with those that Nnthorst found further layer m these seas which is specially dealt with by 
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Messrs Roefoed and Helland-Hansen, vet no mention 
of this veteran’* name or work Is made Buchanan, 
Nansen Bruce and others have also observed this 
phenomenon We doubt also If some of these old 
observations are less exact than those of more recent 
date The Buchanan methods give, for instance 
observations of great exactitude, and certainly equal 
to anv of the most recent observations of the younger 
Scandinavian school of oceanographers. 

Part ii deals with Instruments and methods, and 
here useful discussion could be entered upon a*, for 
instance, on the question as to whether one is able to 
obtain results of greater accuracy with the more finely 
graduated Richter thermometer on the deck of a ship 
in the polar regions with discomforts of mist sleet 
snow, wind and weather A stronger marking and 
coarser scale certainly in many cases will give more 
accurate results than the very finely graduated scale of 
the Richter thermometer instruments as the reviewer 
knows by extensive work on board ship in all weathers 
and almost all latitudes The question of a ridge 
rising to within about 400 fathoms of the surface is 
discussed but so far no absolute proof of this has 
been obtained owing to the great difficulty of pene¬ 
trating the polar pack—some of the heaviest ice in 
the world—between the north of Spitsbergen and the 
cast of (jrreenland The Duke of Orleans has how 
ever, come nearer accomplishing this important in 
vestigation than anyone else, for he obtained a more 
complete line of soundings two degrees further north 
in the middle longitudes of the Greenland Sea than 
any previous navigator 

The authors divide the Greenland Sea into three 
areas — 


(1) East—having high temperatures and salinities 
being influenced by the Gulf Stream 

S (i) Middle—a deeper region with mixed condition* 

) West- a shallower region with low temperatures 
salinities being influenced by the polar current 
Plate Ixu gives a chart indicating the stations of 
the Belgica and those of other expeditions in the 
Greenland seas and regions adjacent, but again we 
miss the stations of Leigh Smith 1870, those of 
Bruce (S Y Bleneathra of Major Andrew Coats) 
1898 and those of the Prince of Monaco 1808-9 Many 
interesting problems are raised by the temperature 
salinity, and current observations made by the Duke 
of Orleans and his staff, and not least of them is the 
theory of the Spitsbergen-Grcenland ridge already 
leferned to but it is impossible in this short review 
to enter fully into all these questions 
lhe /oology of the voyage, discussed by Frof C 
Hartlaub, Messrs D Datnas, E Koefoed and 
M J G Grieg, occupies more than a third of the 
volume The plankton work is very exhaustively and 
thoroughly handled by Messrs Damas and Koefoed 
Several dredgings in depths down to 750 fathoms 
also secured a number of interesting bentnolc forms 
The numerous inset maps and sectional diagrams and 
tables are especially useful bearing as they do on the 
distribution of plankton 

The plates by Werner and Winter maintain the 
high reputation this firm has justly won M £douard 
Mentes work Is reflected throughout the natural 
history of the expedition, though much of this excel 
lent artist’s colour work only appears in the Duke 
of Orleans’s less technical work " A Travers la Ban 
quite du Spitsberg au Cap Philippe Dr R&amler, 
too, did much to make the voyage a success 
rhere are useful sketches of the new coast between 
77 ° and 79° N » and some most excellent half tone 
blocks, paany of which show polar ice well, the frontis¬ 
piece Is especially to be commended as "a thing of 
4>eauty * One regrets to see that glared paper is used 


NO a 105, VOL ^3] 


.— .. . . it. 

Instead of pure rag paper which actually jkodju* 
richer effects and fa infinitely more durable ' 1 
Altogether the Duke of Orleans is to be Hml> 
heartily congratulated, not only for having personally 
conducted all the above work, but even more so for 
having placed the observations and material gathered 
dunng the voyage into competent hands for examina¬ 
tion and description and for having spared no trouble 
or expense in bringing out a volume which is second 
to none as a monumental attribution to the oceano¬ 
graphy of the Arctic Ocean Too often polar expedi¬ 
tions are dispatched by the help of men or means, but 
these same people have little or no conception of 
making use to the full extent of the material obtained 
with great care, toil, and trouble on the return of 
the expedition The excellent work of many trained 
men of science who accompany* uch expeditions is in 
consequence largely wasted Tttf'Duke of Orleans 
however has realised the full value of this subsequent 
work and the thanks of the scientific world is due to 
him for having seen if through so handsomely to the 
finish William S Bruce 


AEROPLANE STAB 1 LJ 1 \ 

I N 1896 1 had the pleasure of attending a lecture 
on naval architecture given before the British 
Association in Liverpool by the late Dr hrancts Elgar 
F K S 1 had learnt the theory of the metacentre In 
m> undergraduate da>s but it came to me as a great 
surprise to learn that this theory had only been evolved 
After many ships had foundered, owing to want of 
theoretical knowledge of their conditions of stability 
1 was interested in aerial navigation at the time 
and although I had not got further than throwing 
ghders it was evident from their behaviour that a 
mathematical theory of stability must necessarily be 
of even greater importance in connection with aerial 
navigation than with naval architecture and I wrote 
in Science Progress to the effect that if the future 
development of artificial flight were not to be a repeti¬ 
tion of the chapter of accidents by which na\al archi¬ 
tects had gained their theoretical knowledge there 
would be abundant work for mathematicians in reduc¬ 
ing the conditions of stability to pure calculation 
About the >ear 1903 I noticed that if a glider or 
other body is moving in a resisting medium such as 
air, in a vertical plane with respect to which it fa 
symmetrical the small oscillations about steady motion 
in that plane are determined by a biquadratic equation , 
and Prof Love directed my attention to the condition 
of stability given by Routh Mr W E Williams 
was a post graduate student in my department and 
with his collaboration we published a paper on The 
Longitudinal Stability of Aerial Gliders (Proc Royal 
Soc Ixxiii ) which was intended to direct attention to 
the general method and the importance of further 
Investigation, rather than to furnish a complete solu¬ 
tion of the problem 

Mr William* shortly afterwards obtained a so-called 
1 Research Fellowship ’ , but research 1 In this case 
was Interpreted as meaning practical work done in 
a physical laboratory away from Bangor so the award 
had the effect of preventing the continuation of 
original work on this important problem On the 
other hand the necessity of providing, with one 
assistant classes in all grades of pui*e and applied 
mathematics and of devoting special attention to the 
requirements of junior students whose knowledge of 
the first four books and of arithmetic had been 
neglected at school, left no time for me to caity on 
the work single-handed It is only since the com* 
paratively recent abolitiop of these infra university 
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that I have been able to givt any attention to 
(be subject 

>$ome criticisms having been raised by the late 
Captain Fcrber, mainly referring to the form in which 
the conditions of stability were stated 1 suggested 
hit developing the work as i had not time to do so 
His results were published in the Revue d ArttUeue 
October and November, 190^, and include a discussion 
of lateral as well as of longitudinal stability 
At the beginning of last >ear the work of my 
(jtapartment was, for some ifnknown reason exception 
ally light and 1 had in Mr E H Harper an assistant 
well able and willing to collaborate in a much more 
exhaustive investigation both of longitudinal and 
lateral stability About October I received a formal 
tetter of inquiry from the Government ( ommlttee in | 
an envelope which I jt first took for an income-tax 
application and m rq^ly stated that what 1 wanted 
was a small grant to enable me to devote my whole 
time to this work 1 received a reply that the com 
mittee regretted &c but that vtrv great interest 
was taken in the work The main difficulties of 
the subject have however, now been practicall} 
cleared up though a long time must elapse 
before a detailed written account is ready for publics 
tion Had any prizes been offered in England for 
which such an investigation would be eligible the 
delay might have been avoided or shortened 
Reference must be made also to Mr Lanchestor s 
remarkable investigations published in his \iro- 
donetlcs and to the appearance of a Germ in trans¬ 
lation of the preceding volume \crod) namics 
shortly after its publication m English 

It is here proposed to give a general idea of the 
peculiarities of aeroplane stability us deduced from 
my work and a comparison with Terber s and I an 
cheater’s methods, though with regard to the lattir 
it is rather difficult for any critic to be sure of not 
misjudging the author s intended meaning 

It is necesaaiy that the distinction between equi 
librium and stability should be kept in mind \n 
aeroplane is in equthbrtum when travelling at a 
uniform rate in a straight line or again when being 
steered round a horizontal arc of a circle A badly 
balanced aeroplane would not be able to travel in a 
straight line The mathematics of aeroplane equi 
librium is probably very imperfectly understood by 
many persons interested in aviation but it is com 
paratively simple while the theory of stability 1$ of 
necessity much more difficult 
It is necessary for stability that if the aeroplane is 
not in equilibrium and moving uniformly it shall tend 
towards a condition of equilibrium At the same 
time, it may commence to osaUate describing an un 
dulating path and if the oscillation* increase in ampli 
tude the motion will be unstable It is necessary for 
stability that an oscillatory motion shall have a post 
live modulus of decay or coefficient of subsidence and 
the calculation of this is an important feature of the 
investigation A slight reference to this question of 
rolling is given by Chatley on p 99 of The Problem 
of Flight, * but he seems to have overlooked the fact 
that this damping may be and often is, negative in 
the case of unstable aeroplanes 
At the present time it is certain that aviators rely 
on their own exertions for controlling machines that 
are unstable, or at least deficient in stability and 
they even allege that owing to the danger of sudden 
gusts of wind" automatic stability is of little import 
ance Moreover, even in the early experiments of 
Pilcher, it was found that a glider with too V-shaped 
wings, or with the centre of gravity too low down, is 
apt tft pitch dangerously in the same way that in 
creasing the metacentrlc height of a ship while 
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increasing ib statical stability causes it tQ pitch 
dangerous!) It thus becomes important to consider 
what is the effect of a sudden change of wind velocity 
on an aerodrome If the aerodrome was previously 
in equilibrium it will cetse to be so but will tend to 
assume a motion which will bring It into the new 
state of equilibrium consistent with the altered cir¬ 
cumstances prouded that this new motion ts stable 
Thus an aerodrome of which even steidy motion is 
stable within given limitation* will constantly tend 
to right itsilf if those limitations are not exceeded 
Fxcessive pitching or tolling results from a short 
period of oscillation combined with a modulus of 
decay which is either negative (giving instability) or 
of insufficient magnitude to produce the nccessarv 
damping 

The new work depends very largely on the property 
that for a svstem of narrow aeroplanes inclined at 
siua/I angles to the hne of flight approximate method*, 
may be used greatly simplifying the algebra and 
imblmg the various oscillations to be sep irated and 
their moduli of decay to be calculated approximate!) 
Of the six equations of motion ns applied to the small 
oscillations of a s\mmctrical afcrodromc three deter¬ 
mine oscillations m the plane of symmetry and lead 
to conditions of symmetric or longttudtnal stabllit) 
The other three determine asymmetric or skew sym 
metric oscillations leading to conditions of asvm 
metric stability The three equations in each set art 
mutually interdependent, but independent of the other 
three tnus accounting for the fact that Lanchcster 
found it impossible to separate lateral and direc¬ 
tional stability bailing any better terminology 1 
have provisionally adopted the term asymmetric 
stability 

Of the two s)mmctric stability presents by far the 
simpler problem For the systems above mentioned 
there are two symmetric oscillations one of long and 
one of short period The short period oscillation con¬ 
sists mainly of an oscillatory motion of the centre of 
gravity perpendicular to the line of flight (11 a vtr 
tical oscillation if the aerodrome is moving hori¬ 
zontally) combined with n rotatory oscillation ibout 
the centre of gravity lo a first approximation it 
produces nn fluctuations m the vtlonty in the line of 
flight and is unaffected b\ head resistance or fluctua¬ 
tions in the propeller thrust piovided the latter passes 
through the centre of gravitv of the aerodrome ns 
has been assumed in many ol our calculation* Thc- 
condition of stability depends only on the areas and 
positions of the aeroplanes nlitive to the centre of 
gravity ind is independtnt of the inclinations or 
angles of attack of the planes the oscillations remain¬ 
ing finite when the planes art parallel This condi 
tion of *t ibilitv is generally satished in an) arrange¬ 
ment which satisfies the other conditions of stubllitv 
It must not be overlooked though it is very unlike!v 
to give trouble The corresponding trajeitory or 
curve of oscillation is mdependt nt of die velocity the 
actual time rates of oscillation and decay being pro¬ 
portional to the velocity 

In the slow oscillations the variations of velocity in 
the hne of flight are a predominating feature The 
trajectory is wave-like the crests of the waves being 
more pointed than the troughs and the descending 
parts steeper than the ascending ones This is 
evidently the type of oscillation studied by Mr Lan 
Chester One condition of stability is that the front 
plane (or planes) must be inclined at a greater angle 
than the rear one* The second condition depends on 
the type of machine 

The terms monoplane and biplane as usually 
defined refer to the question of whether a machine 
has not or has superposed planes According how- 
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ever, to a property winch I call the principle of m- 
dependenct oj height this distinction does not affect 
si ability to any appreciable extent The important 
point is whether the weight is sustained partly by the 
front and partly by the rear planes at in certain 
Voisin machines or is wholly supported by the front 
planes the rear ones acting merely as a tail in the 
neutral position Tor a monoplane with neutral tail 
the condition of stability takes the form given by 
Lanchester when the necessary substitutions have been 
made by making use of the condition of equilibrium 
Ihe reason why Lanchester's method leads to a cor¬ 
rect result is to be sought in considerations of the 
peculiar nature of the oscillations and in especial in 
the relative smallness of their modulus of decay bor 
a machine of the Voisin type with sustaining surfaces 
arranged tandem the condition of stability is nearly 
as simple and certain modifications arc sufficient to 
cover the case when the propeller thrust does not 
pass through the centre of t ra ^ ,l y provided that this 
thrust is constant 

A very convenient plan m such cases is to suppose 
the ictual machine replaced bv an equtvaletti mono 
plane with neutral tail Although if the inclinations 
of the planes be varied for vertical steering the 
equivalent monoplane will be changed 

The most remarkable result, however—and Mr 
Harper was the first to j>oint this out to me—is the 
important effect on stahthty of the dtreciion of motion 
m the vertical plane Longitudinal stability falls oil 
rapidly when the aeroplane begins to rise even if 
other things are constant A monoplane would under 
theoretical conditions become unstable when ascend 
ing at an angle to the horizon of less than twice the 
angle of attack (or inclination of the main plane to the 
lino of flight) 

The effect of head resistance is to increase the 
stability and a further increase occurs if the thrust 
ot the propeller instead of being constant decreases 
when the velocity increases By the use of three 
planes instead of two an additional increase of 
stability can be obtained On the other hand if the 
aeroplane be gliding downwards the longitudinal 
stability is greater than in horizontal flight 

I think the above conclusions indicate a source of 
danger which may possibly have led to mishaps when 
aeroplanes have risen too rapidly in the air 

Captain Ferber’s investigations on the other hand 
refer mainly to the stability of a single aeroplane as 
dependent on fluctuations in the position of the centre 
of pressure consequent on variations of the angle of 
attack He assumes Jocssels s formula introducing 
two arbitrary constants m phcc of the numerical 
coefficients The difficulty 1 have several times 
pointed out is that if a plane is turning over its 
rotational motion may affect the position of the centre 
of pressure as well as possibly the resultant thrust 
and no experimental information is apparently avail 
ible on this point tor this reason the use of narrow 
aeroplanes is to be recommended stability being 
secured b> a tail or by two planes pheed one behind 
the other Moreover the theory of narrow 
abroplane9 gliding at small angles affords the 
simplest introduction to a general study of 

aeroplane stability just as gebmetncnl optics 
in which aberration is neglected affords m 

introduction to a general study of lens construction 
It is to be remembered that both tho symmetrical and 
asymmetrical oscillations arc determined by equations 
of the fourth degree each in the form of a determinant 
of the third order containing the dynamical constants 
and resistance coefficients and when this determinant 
has been expanded four conditions of stability have 
to be satisfied one being that Routh s discriminant 
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BCD-AD*—EB* shall be positive. Fortunately, fife 
purposes of approximation, CD-EB may be subefe 
tuted for the last in many of the systems occurring hi 
aviation It will thus be seen that stability is * very 
complicated problem and that approximate method# 
are essential 

Asymmetric stability is far more difficult of liw 
vcstigation than symmetric It is necessary to taka 
account of the separate effects of straight or horizontal 
aeroplanes, vertical fins and bent-up or V shaped 
planes Ihe late Captain Berber’s solution is based 
on the substitution for the actual planes of their pro* 
jections on three coordinate planes (p 46 of his paper)* 
Unfortunately even assuming the sine law of resist* 
ance this substitution does not seem to give even the 
correct first approximation which is au the author 
claims In particular, if the aerodrome is rotated 
about any axis in its plane of symmetry, couples are 
set up on the mam aeroplane which have an Im¬ 
portant effect on the stability but are uppar* 
cntly not included m his scheme The final result Is 
a biquadratic with one root equal to zero and Captain 
1 erber regards an aeroplane as stable when it describe 
a helix whereas such an arrangement should really 
be regarded as lacking in stability The couples In 
question are taken account of by Lanchester who 
uses wlmt he calls aerodynamic and aerodromic 
radii to represent their effects Tor a narrow aero¬ 
plane gliding at a small angle the effect depends on 
the moment of inertia of the area of the plane about 
the vertical plane of symmetry A horizontal tail of 
negligible lateral dimensions does not affect the asym 
metric stability 

To secure stability recourse must be had to vertical 
fins or to bent up aeroplanes or aerofoils 
The effect of vertical fins (neglecting wash ) depends 
01 their areas and the first and second moments of 
these about the axes and in studying them it is 
nccessaryto have recourse to the principle of parallel 
axes The sections in Lanchester on fin reso¬ 
lution practically embody this principle but are a 
little difficult to follow the) suggest the path taken 
by an explorer who had not a compass to guide him 
to the mathematically direct road in the form of the 
principle in question His conditions of stability seem 
reasonable deductions from the h) potheses he makes, 
but the conclusions must not be regarded as final 
Both the necessary and the sufficient conditions of 
stability are really far more complicated and it 
is highly improbable that the problem could have 
been carried much further without the elaborate 
use of analysis which I have found necessary and 
the assistance of an independent calculator, which Mr 
Harper has kindly provided The only way of pro¬ 
ceeding was to calculate the coefficients in the bi 
quadratic for particular arrangements of fins and 
planes starting with the simpler ones and passing 
to more complicated ones when one ha* become 
thoroughly familiar with the different terms and their 
meanings 

tor an adroplane with one vertical fin only the 
conditions of asymmetric stability require that the 
centre of pressure of the fin should be slightly in 
front of the centre of gravity of the machine while at 
the same time It should be at a height above the 
centre of gravity large compared with its distance 
in front Two of the conditions of stability are 
difficult to reconcile with the conditions of equilibrium, 
the difficulty increasing as the velocity increases and 
the angle of attack £minishes, moreover they are 
inconsistent unless a certain relation holds between 
tho radii of gyration of the machine and of the main 
supporting surface It is doubtful whether this con 
dition would be consistent witfc^ractkwl requirements. 
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Tfce failure of practical aviators to obtain auto- I 
ftqtio stability may be due In no small measure to 
(he number of conditions that have to be satisfied 
K vertical fin in front might satisfy one condition 
Of'stability, and introduce instability through another 
Condition while a similar fin at the back might 
satisfy the second condition and introduce instabilit) 
through the first In oither case the impression 
produced would be that the device secured automatic 
stability but that such stability was a hindranu 
rather than a help the coAect interpret ition being 
that the conditions of stability had not been sufficient^ 
investigated By abolishing the tins the aviator 
would obtain a machine with defective stabtlity t t 
with one or more roots of the biquadratic vanishing 
and would find it easier to mdintain his balance by 
artificial control than in the previous unstable arrange 
nwnt 

Of arrangements with two fins the cases have been 
considered where both fins are at the level of the 
centre of gravity where one is above and where both 
are above The conditions of stability assume various 
forms, but there is one arrangement which appears 
to possess an exceptionally wide range of stability 
and I have made provisional application for a patent 
in this connection 

A machine such as the \01s1n tjpc with two planes 
of considerable span at different angles of attack is 
more stable than one with a single sustaining system 
and the difference is equivalent to a variation in the 
arrangement of the fins which is easily calculated 

JThe asymmetric oscillations of an aerodrome do 
not separate into two kinds of long and short period 
like the symmetric ones As a general rule the bi 
quadratic has one root determined approximately by 
the first two terms representing a quick subsidence 
one root determined by the last two representing a 
slow subsidence and a pair of roots determined bv 
the middle terms representing a damped oscillation 

The inclination of the flight p ith to the horizon has 
a considerable influence on the asymmetric stability 
In several instances we found that instability occurs 
when an aerodrome is descending it nn angle to the 
horizon the tangent of which Is double that of the 
angle of attack of the mam planes Other arrmgc 
ments become unstable when rising nt more than a 
certain angle, in the best arrangement referred to 
above the stability is practically independent of the 
inclination As the symmetric and asymmetric oscil 
[ations of an aeroplane are independent it is important 
that it should preserve its asymmetric stability e\en 
when it is not in longitudinal equilibrium The dc 
pendence of stability on inclination affords a very 
Simple and likely explanation of certain vagaries 
described on pp 342 313 of Lanchester s \ero- 
donetics , account would however have to be t iken 
of accelerations of the centre of mass In tin exact 
comparison of theory with observation 

Bent-up or V-shaped wings lead to much more 
difficult analysts and it appears that their effect is not 
exactly equivalent to any combination of vertical fins 
except in certain cases A pair of stabilisers or 
small planes which may be fixed at the extremities 
of the main aeroplanes at an angle of, say 45° is 
equivalent to a single raised vertical fin if the planes 
of the stabilisers are parallel to the line of flight 

Mr Harper has worked out the asymmetric stability 
of the Antoinette type with a single pair of bent up 
supporting surfaces The conditions of stability are 
utisfiable by furnishing the machine with a tail of 
Pjtitoble length or by raising the dihedral angle of 
pfr V-shaped wings above the centre of gravity 

I should like to direct attention to the importance 
pr eliminating the personal element In experimental 
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tests of afcroplane stability by the use of models 
rhe possibility of long-distance flights by skilled 
aviators having been demonstrated there is not so 
much point in repealing these verifications as in 
extending our knowledge in other directions and find 
mg how far the element of skill t in bt dispensed with 
by effecting linprovtnunts in airoplant design 

The stability of dirigibles opens up anothtr field of 
study on which we hope to do something during the 
coining 3 ear 

Owing to the attention now given to aeroplane con 
struction It appeared dcsnabli to givi in the pa sent 
article m advance account of investigations which 
mav not be ready for publication »n ixtcnso for sonic 
time to conic G H 1Ir\a\ 

Added January 27 1910 —The Aeronautical Journal 
foi Junuarv now to hand includes a short ibstnrt 
illustrated by b idly executed duigr uns and contain 
ing numerous uncorrcctcd printers errors in which 
the symmetric stability of a single surfaced mrodronn 
without tail is made to depend on a cubic instead of a 
biquadratic equation This result is obtain* d by the 
very doubtful method of assuming V to be constant 
for a short period that is neglecting fluctuations 
in horizontal velocity Owing to this a sumption the 
conclusions reached may perhaps n present the condi 
tions that the machine miy be stable with reference 
to the shorter oscillations but not with rispcct to 
the longer ones and the inference that 1 machine c in 
be much more stable nt moderate vdoutns than is 
gi ncrally supposed must not be reg irded as contlu 
sive 


1 HE WORK OF l HE WOBURN FRUIl FARM 1 
/V MON Ci the profusion of agncultur il and horticul 
tural reports many of which cm at best be said 
only to possess a very ephemeral interest it is plmsant 
to come across something of permanent and abiding 
value work carefully executed and followed to its 
logical conclusion 

Such must be the feeling of every discerning reader 
as he studies the report by the Duke of Bedford and 
Mr Spincer Pickering on the chemical relationships 
of the copper fungicides The problem is on< of very 
great economic importance Modern conditions of 
fruit growing tend to foster and distribute from 
country to country the fungi parasitic on fruit trees 
On the othtr hand the grower is more nnd more 
anxious to keep them down n r only do they 
adversely affect his yield but they often spoil the 
looks of his fruit a very serious matter m modern 
markets 

The most popular fungicides arc the copper com 
[jounds more particularly Bordeaux mixturi a basic 
salt prepared bv adding lime to a solution of topper 
sulphate I his mixture lias been used by fruit and 
potato growers for a number of years with gri u 
success and has formed the subject of a vast number 
of papers Unfortunately few of them arc of much 
value since it only rarely happens that a man is 
found to combine an interest m horticultural probkms 
with exact habits of thought Until recently nothing 
was known of the composition of Bordeaux mixture 
not even the proportions in which the constituents 
should be mixed to give the best results Certain 
\mencan investigators recommended 4 lb of copper 
sulphate in fifty gallons of water, and some of the 
English writers borrowing not too intelligently in 
this as in other matters recommended the simo 
strength oblivious of the fact that the American 
gallon is little more than four fifths of the Fnglish 

• Wtvtnih Report of ih Wnborn Y pe lmcntal Fnut Fa m h> th Duk* 
of Bedford k. G F K s nnd Spencer U Pickering F K S (1 be Amid 
gAmated Prew Ltd 91a) 
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gallon There are several other recipes but nothing 
enabling one to decide w hich is the best The mode of 
action is even more obscure, indeed the whole subject 
was in x state of confusion until Mr Pickering took it 
in hand and began to evolve something like order 
The reaction between copper sulphate and lime is 
shown to yield four basic sulphates —(a) *CuO SO,, 
(b) $Cu 0 ,b 0 99 (c) ioCuO SO, (d) loGuOSO.CaO, 
and two other compounds (r) CuOaCaO (existence 
doubtful), (f) CuOaCaO The conditions of the 
formation of each of these basic sulphates were inves¬ 
tigated and a series of the corresponding Bordeaux 
mixtures prepared 

The properties of the sulphates were studied 
and in particular their decomposition under the influ 
ence of water and carbonic acid in presence of calcium 
sulphate or of organic matter these bung the condi 
lions obtaining on the leaf surface The next problem 
was to ascertain the function of Bordeaux mixture 
and so to settle which was the most useful of the 
possible basic sulphates Th< se salts are of course 
insoluble and have to be converted into a soluble sub¬ 
stance before thev can exert a fungicidal action No 
evidence could be obtained that the plant Ieuf or the 
sport excreted anything that would dissolve an in 
soluble substance but it wts shown that the carbonic 
acid of the air decomposed thes<. basic sulphates in 
accordance with the following reactions — 

(<?) ioCuO 2 5SO,+3 75 CO <-3 75 (CuO) 8 C 9 ,+ 2 5G1SO4 
(| 5 ) ioCuO 2SO a +400^4(011 >)* lG 9 + 2C11SO4 
< ) ioCuO SO, + 4 5CaO*~4 5(CuO) 9 Co s + CuSO* 
jfl) ioCuO SO,,3CaO 1-7 5CU t -4 5(0110)^00- + 

^ 3CftCO, + CaSOj 
The copper sulphate thus liberated constitutes the 
ictive purt of the mixture It acts in two wavs It 
directly poisons the fungus cell developing from the 
spore Some of it gets into the leaf displacing a 
certain amount of iron and entering into a remark¬ 
able combin ition not yet investigated which seems so 
long as it persists to afford the leaf immunity against 
fungal attacks Further studies of this remarkable 
body will be awaited with interest, it will be nmem 
bered that Church isolated a pigment turacm contain 
mg copper from certain genera of the family Muso- 
phagid* but no such pigment is known in the 
vegetable kingdom up to the present But to return 
the object of the fungicide is to furnish a steady 
supply of copper sulphate and therefore the compound 
(a) is the most efficient of the series In the case of 
<d), the ordinary Bordeaux mixture 1 secondary re¬ 
action sets in between the calcium carbonate and the 
copper sulphate which further reduces its efficiency 
(a) Is however physically less suitable than (c) Die 
whole leaf surface of the tree has to be covered with 
the mixture and consequently the more bulky the mix 
ture the better, since (e) occupies more than four times 
the volume of (a) it makes the most economical 
fungicide in practice From the fruit grower s 
point of view this compound has the further 
advantage that it can be made on the com 
mercial scale and sent out as a paste ready 
for use The paste has been extensively tried 
In orchards with results that have completely con¬ 
firmed the labdftitory experiments Several interesting 
side-issues tWe followed up Some of the compounds 
In the ordinary Bordeaux mixture and in the so-called 
soda Bordeaux obtained by mixing copper sulphate 
and sodium carbonate contain copper hi the electro¬ 
negative condition i e in the add radical and were 
called ^uorlcarbonates thev appear to have no fungi 
ddal Action they combine with cellulose, and slowly 
decompose to form cuprous oxide 
The report will be found one of the most interesting 
that has issued from Woburn E J R 
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UNDERGROUND TOPOGRAPHY IN IRBLfAN^t 
HPHE exploration of caves has become an, 

A pursuit for certain enthusiastic specialists* oa£* 
haps as a complement to mountain-climbing 
results however have distinct scientific value* wi fe 
careful plans of the caves are made and underground 
waterwajs are traced Attention has been directed^ 
these pages to the economic bearing of spelaotogy* 
in the Juras and the work of the geographer is otb 
viouslj incomplete if hi* streams terminate as SO 
often happens in swallow holes in a limestone area, 
while others appear freshly on the surface, but may 
prove to be old friends returning to the upper world. 
Cfive-research is arduous and often dangerous and 
the wonder is that such # accuratc observations are pro¬ 
vided for us by men who have to work under cramped 
conditions ana sometimes liberally immersed in water 
The Royal Irish Academy (Proceedings, \ol xxvii 
section B 1909) has recentiv issued two geographical 
memoirs on Irish caves The first (pp 183-192 price 
6 d) is by Mr Harold Brodnck on The Marble 
Arch C avex County Fermanagh Main btream 
Scries The orincioal cave was explored and de¬ 
scribed bv M Martel some twelve years ago with the 
assistance of the ln9h naturalist, Dr H Lyster 

t nmeson Mr Brodnck with Dr C A Hill Mr 

t I lojd Praeger of Dublin, and other workers wai 
able to devote a longer time to the exploration of th( 
district The training and experience gained b\ most 
of the party in \orkshire enabled them to add many 
new points to the topography of the area Mr 
Brodnck remarks the Marble Arch cave will prob¬ 
ably never become a show-cave as the climb from the 
foot of the (.treat Boulder Chamber to the end of the 
Pool Chamber Passage is not one to be rashh under 
taken The by paths of the recent exploration lec 
the adventurers into several difficult places not tt 
speak of waters where few will care to follow them 
\ large-scale map is provided on which however the 
names used in the text are not nlwavs to be found 
Iht second |>aper (pp 235-68 with four plates 
price it bd) on The Mitehelstown Caves Counts 
Tipperary has a wider general interest The 
authors are Messrs C A Hill H Brodrick and \ 
Rule, but Mr R Lloyd Praeger took part in the 
exploration The New Cave between Mitehelstown 
and ( ahir is probably the best known cave in Ire 
hnd but the plan now given of it seems to be fttt 
more accurate than that published by M Martel and 
includes several passages and chambers previously un 
recorded The work may not have been so exciting ui 
that among the un fathomed waterwavs of Fermanagh 
but one and a half miles of cave and passage have 
been mapped out A curious point is that the name* 
Demon Cave and Victoria Cave were foum 
chalked up in some of the unrecorded portions anc 
these have been adopted in the plan The names in 
this plan by the bye require one or two corrections 
to bring them into agreement with the text The 
account of the New Cave might have been rendered 
even more complete by a reference to Prof Car¬ 
penter s paper on its fauna in the Irish Naturalist 
for 1895 

Still more interesting is the description of the 
smaller Old Cave which had apparently nof been 
visited by tourists since 1833 The plan now given 
covering 479 yards of cave and passage, tsjthe first 
that has been made 

The clay of the cave-fioors which, as all visitors 
know, renders them unpleasantly slippery, is described 
on p 267 as derived by Inwashing from the OJA Rea 
Sandstone, but the quarts crystals noted in it^which 
are so common in the Carboniferous Limestone, and 
its general character da a terra rtssa make \t 
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hmaenaeiy more prooabk that it is & residue from 
poSStuTof the limestone 

fewlfc paper is well Illustrated, and one photograph 
an 1 anentolite, or stalactite the growing tip 
Pf Milch has been bent sideways by the action of all 
Currents 

Hr Brodrfck has also published a general account 
the-explorations in Fermanagh in the Yorkshire 
ftamblers’ Club Journal G A J C 
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NOTES 

Tut following fifteen candidates have been selected by 
the council of the Royal Society to be recommended for 
election into the society —Mr J m Borcroft, Prof G C 
tyoyme Prof A P Coleman Dr F A Dixey Dr 
If G Fiton Mr A Fowler Dr A E Garrod Mr 
Cr H Hardy Dr J A Harkcr Prof J T Hewitt 
Prof & Hopklnson Dr A Lapworth Lieut -Colonel Sir 
4 V B Leishman Mr H G Plimmer and Mr F Soddy 

Invitations have been Issued to meet the general board 
of the National Physical Laboratory at the laboratory on 
Friday March |8 when the various deportments will be 
open for inspection and apparatus will be on view 

Si* Victo* Horsley F R S has been elected a foreign 
associate of the French Academy of Medicine 

D* W F Hum has been appointed director of the 
Geological Survey of Egypt 

M* Andriw Carnots has offered (the Times states) 
to give a prize of 5000I to the first student of the Carnegie 
School of Technology at Pittsburg who constructs an 
aeroplane satisfying certain conditions 

The Fndav evening discourse at the Royal Institution 
on March 11 will be delivered by Dr H Brereton Bukir 
on Ionisation of Gases and Chemical Chnnge and on 
March 18 by Sir J J Thomson on The Dynamics of a 
Golf Ball 

The death is reported at the early age of thirt\ three 
of Mr J F Ferry for many years an ornithologist m 
connection with the Field Museum Chicago In collect 
Ing for that museum he made expeditions among the 
Islands of the Caribbean Sea and along the coast of the 
Gulf of Mexico He also carried out investigations in 
Arizona for the U S Biological Survey and in the moun 
tains of California for the Smithsonian Institution 

Tmt following appointments have been made recently by 
the governing body of the Lister Institute of Preventive 
Medicine —Mr H R Dean and Dr G H Macahster 
assistant bacteriologists to the institute Dr H McLean 
senior assistant in the bio-chemical department Mr 
Ashley Cooper Jenner memorial research student Mr 
Roland V Norris Grocers* Company research student 
Mr S G Paine research student in the chemical depart 
ment 

The annual conversazione of the Selborne Society was 
held In the theatre and halls of the Civil Service Com 
mission on Friday February 18 Sir John Cockbum 
K C M G , gave an address on the objects of the society 
and the alms of Its members while Mr E J Bedford 
ketpred on Gilbert White and his Associations with 
Selborne ** Among the interesting exhibits was a working 
model of a pole-lathe still in use for turning bowls in Berk 
sbbw> which was made and exhibited by Mr William 
Lftlptttoe The number of microscopes shown amounted 
fd one hundred and the evening ^ms probably the most 
successful yet arranged. 
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The Geologists Association is making arrangements for 
an Easter excursion to north Devon It is intended that 
the excursion shall last from March 24 to March 30, and 
be under the directorship of Messrs J G Ham ling and 
Inktrmann Rogers The offic ^1 party is to leave 
Paddington by the 1 p m train on March 34 for Barn 
staple On successive days the Lpper Culm Measures 
the Upper Devonian the Lower Culm and the lower 
Devonian are to bo studied in different distru is Full 
pirticulars as to the excursion can be obtained from Mr 
Mark Wilks 47 Upper Clapton Road London N l 

The Blue Hi 11 Meteorological Observntory situated n^ir 
Boston USA has just completed an existence of a 
quarter of a centun hounded and maintained b> Pi of 
A Lawrence Rotch detailed me isurements of 1 loud 
heights and velocities were enrlv conducted and in 1894 
the first metcorologicnl records in the world were obtained 
with kites at this station These were extended ten \enrs 
later with sounding balloons to great heights above the 
centre of the American continent and through the co 
operation of M Teiswrenc de Bort over the Atlantic 
Ocean (Nature vol lxxm pp 54-6 449-50 vol Ixxx 
pp 3 IQ-21) These observations in the free air like 
those made elsewhere m the interest of adrologv for the 
International Commission for Scientific Aeromutus Invc 
now become useful to aeronauts and aviators 

Prof W Krai xb whose death was recently announced 
from Berlin, at the age of seventy six was one of the 
better known of modern Orman anatomists He was a 
son of the famous Dr Carl kraus« professor of an itomv 
In the University of Hanover who published a reimrUible 
text book of anatomy— Handhuch der menschlichcn 
Anatomic *■—In 1833 The preparation of the third edition 
of this work from 1876 to 1880 constitutes one of the 
most important contributions made to <matomv bv the 
late Prof W Krause His researches on the termm il 
organs (end plates) of motor nerves gained him *in early 
xnd wide reputation among histologists Originallv pro¬ 
fessor of anatomy in the University of ( ottingtn he 
went late m life to Berlin where he occupied the position 
of head of the anatomical laboratories of the Universitv 
under the directorship of the veteran anatomist Trof 
Waldeyer 

February was a stormy and unsettled month o\ r the 
whole of the British Islands and the total ruinf ill wts 
large At Greenwich the mean tempenture for thr month 
was 43 i° which is 2 3 0 warmer than the averagp of the 
previous sixty years the mean of the day readings was 
48° and the mean of the night readings was 3b 0 Frovt 
occurred in the screen on seven nights but on the grass 
in the open on fifteen nights The aggregate rainfall at 
Greenwich was a 7a inches which is t 33 inches inor^ than 
the average rain fell ivery dav with three exceptions 
February was wetter than anv corresponding month during 
the last ten years The sun was shining for seventy hours 
which la thirteen hours in excess of the average Cyclonic 
systems traversed our Islands with great frequency during 
the month the central areas following a track well to the 
northward so that westerly winds greatly predominated 
The Meteorological Office alluding to the violent gait 
which occurred on Sunday February ao mentions that 
the squalls reached storm force in many parts of the 
country and hurricane force at Southport Sally and 
Pendennla Castle The maximum velocity of the wind at 
Southport was at the rate of more than eighty five miles 
an hour using the new factor for the wind velocity as 
determined by the Meteorological Office 
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The Rojal Meteorological Society held its first meeting 
out of I ondon on Wednesday, February S3, 10 the physical 
laboratory of the Manchester University Dr Hopkuuon 
rthe Vice-Chancellor, expressed the gratification the Urn 
versity felt at receiving the fellows of the society He 
said that the history of the University showed that they 
were not merely In expression but in act interested in 
this branch of scientific work as much had been aococn 
plished m meteorology by the work initiated and supported 
by Dr Schuster Dr A Schuster also welcomed the 
society and said that, although meteorology in itself 
might be regirded by some as a small part of physical 
science yet it was intimately connected with a number 
of other subjects especially with one large subject which 
he thought had received far too little attention in the 
universities, namely the whole physics of the globe 

Wx learn from Science that the board of managers of 
the National Geogtaphic Society has adopted the follow 
Ing resolutions — The National Geographic Society 
believes that it is of importance to science that tidal 
magnetic and meteorological obaervat 011s shall be obtained 
at or in the vicinity of Coats Lind dunng the same period 
that the British expedition under Captain R F Scott 
R N is making sim Ui observat ons on the other side of 
the Antarctic arei 1800 miles distant and at the same 
time that this recently discovered land shall be etplored 
Thht the society 11 ready to accept Mr Pear) s proposi 
tion that it shall undertake jointly with the Peary Arctic 
Club an expedition to the Antaictic regions as outlined 
above prov ded that the board of managers after consults 
tlon with the members of the society finds that the project 
will receive sufficient financial assistance to warrint the 
undertaking 

Dr Charcot gives in the Paris edition of the New 
York Herald an account of the scientific work accom 
pfnhed by his recent Antarctic expedition He says that 
during the whole duration of the expedition both while 
in winter quarters and during the two voyages the suen 
trfle work was carried out unceasingly During the whole 
of the voyages oceanographic soundings were taken and 
dredgings made At the same time hydrographic and 
meteorological observations were made and natural history 
studies effected These were also earned out while in 
winter quarters Very complete maps were made of the 
regions seen from the coasts and astronomical observa 
turns and studies In terrestrial gravitation were earned 
out at numerous stations The seismograph was at work 
in the winter quarters and on Deception Island Observa¬ 
tions in meteorology atmospheric electricity and physical 
oceanography including numerous soundings, were carried 
on almost continually while the expedition was In winter 
quarters 

The thirty-second annual general meeting of the Institute 
rf Chemistry was held on Tuesday March 1 Dr George 
Beilby F R S president in the chair In moving the 
adoption of the report of the council Mr David Howard 
alluded especially to the new requirement m the final 
examination of a useful knowledge of French and German 
He believed that this addition would prove of great benefit 
td chemists and he knew that it could be left to the 
examiners to apply the test of this knowledge humanely 
Htey did not want school commercial os legal French 
md German but a useful knowledge sufficient to enable 
them to consult technical literature in those languages 
Dr Befttyy then delivered his address He remarked that 
the institute had undoubtedly' influenced the teaching of 
the universities and college* and had endeavoured to 
encourage the prodaotfcn of flown who could not only talk 
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about chemistry but were able to apply tftfer JUqgMjHK 
usefully In moving a vote of thanks for flu adfirtM^M 
William Ramsay said he was inclined to think Arts 4 m 
tendency was to trust too much to the results of 
uons He was of opinion that the aim of tbfe 
should be to ascertain if the candidates could 
freely and easily on their subject and put it Into prafitM 

A nun of 3000 lire (about isd) Is to be Awarded tp 
the section of physical sooncee of the Royal Academy u 
Bologna The competition is an international One, uu$ 
the prise is due to e generous donation to the section fay a 
corresponding member Prof Elia do Cyon. The object ot 
the competition is to further researches and studies i& the 
subjects which he took* up with much success The sufe# 
jocts of the works submitted for the prize are to featfr 
reference particularly to —(1) the functions of the heart, 
and especially of the nervous cardiac and Vtso-n&Otor 
stems (*) the functions of the labyrinth of ths eer$ 
(3) the functions of the thyroid gland the hypophysis, apd 
the pineal gland The works submitted mutt be Of recent 
date in the case of the present (the first) competition not 
prior to March 1 1909 Memoirs may be written in 

Latin Italian French, German or English Competitor* 
may be called upon to repeat their experiments In the 
presence of the three members of the adjudicating com¬ 
mittee The prize will not bo divided and may not be 
conferred more than once upon the same person The 
section of physical sciences reserve* the right to publish 
the successful paper m its Transactions No member of 
the section is el gibte for the competition Further par 
ticulars may be obtained from li Segretano Classe dl 
Scicnze Tisiche R Accademla delle Scienze, Bologna 

In our issue for December *3 last we recorded Mr Otto 
Beit’s munificent gift of 115 oool for the foundation and 
endowment of medical research scholarships The trustees 
of the fund met on February 13 and awarded the first set 
of the fellowships Seventy applications were received— 
fifty-eight from England three from Scotland one from 
Ireland one from Wales and seven from abroad Hie 
following fellows were elected and were authorised to 
proceed with the researches mentioned after their names — 
Mr G H Drew the zoological distribution of cancer and 
a systematic study of an experimental character on ths 
mode of origin of neoplasms (tumours) Dr F W 
Edndge Green various problems connected with vision and 
colour vision especially In relation to the correct rending 
of signals on land and sea Mr E Hindle the morphology 
ind treatment of protoxoic blood parasites especially 
Sptrochaeta duttoni and trypanosomiasis (steeping sick 
ness) Dr T I ewis the mechanism of irregularities of 
the heart Dr G C McKay Mathison (a) the nervous 
control of respiration and (6) the effect on respiration of 
changes in the chemical composition of the blood, (e) ths 
mechanism of biliary secretion and it* general effect in 
digestive processes Dr Otto May cHttical and expefe 
mental research on the lesions of peripheral nerves, Mr 
B Mellanby the significance of the bug* excretion of 
creatin in cancer of the liver and Its diminished exgr eitio b 
ip cirrhosis of the liver Ac Dr F P F Ransom* the 
mod* of action of caffeine* theobromine end alder sab* 
stances on the muscular and nervous .systems Dr &» 
Russ the association of radio-activity with cancer Dr 
Ida Srodtey, the pro c e sses involved in the format** qf 
fat in the organism The next election of follow* wiB be 
held about December 15 next All Inquiries shoAld t 
addressed to the honorary secretary** Beit MetnMel 
Fellowships for Medical Research, 35 Glargsn S treet, 
PfccadiUy London, W 
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Spil ft cttnouiM^d df If PlnUppe Thomas the 

|B £ rt *ifcd enflmeUstlc geologist *ho did important 
gUtoTwdric in f Tttn» and Algeria Born at Duerne 
pfei*) In 1843 ha entered the veterinary school at A Wort 
H'Mk and became a prominent member of the French 
veterinary wnce from which ha retired about nine 
gpgg£| ago* Fnm his earhast youth he was deeply 
fatrtited un geology and when his official appointment 

B * him to Algeria he devoted his ecanty leisure to the 
y and collection of the soda and fossils of that 
tamtr y and was repeoaUy eager In the search for evidence 
of primitive man During twenty years he published a 
aeries of notes and papers on subjects ranging from man 
and Tertiary vertebrates to the stratigraphy of the region 
|n 4884 he was chosen by the Minister of Public Instruc 
tyon to join the well-known scientific mission to Tunis as 
ppe of the geokgists and there he had ample scope for 
tilt exercise of his abilities He discovered the immense 
deposits of phoepbatic chalk which have subsequently 
jpnmtd of so great economic importance to Tumi He 
amv fffd material for an exhaustive description of the 
geology of the country and his later years were occupied 
with its preparation for publication Unfortunately only 
two parts of this work appeared and the third part deal 
log especially with the phoepbatic deposits remained un 
finished at the time of the author's death 

An appreciative account of the scientific work of Mr 
Edward Saunders FRS who died we regret to learn 
on February 6 In his sixty second year, appears in the 
March number of the Entomologist*! Monthly Magasm* 
of which he was an editor From this notice we extract 
the following particulars of Mr Saunders's career — 
Edward Saunders devoted himself first to the Coleoptera 
fiut acquired also considerable familiarity with entomology 
in general and with several other of the 1 systematic 
•dances such as botany and conchology At the age of 
toxteen he published a paper in the first volume of the 
Entomologist i Monthly Maganne on Coleoptera at I owe 
•toft and was afterwards for some years mainly occupied in 
studying the Buprestldm of the world A succession of notes 
descriptions revisions of particular collections groups &c 
bearing on this subject were communicated by him to the 
Transactions of the Entomological Society from 1866 to 
1869 In 1870 he published a Catalogue of the Species 
contained in the Genus Buprestis Linn " and in 2871 his 
* Catalogus Buprestldantm Synonymicus et Systematic!!* 
a work theMmportance of which was Immediately recog 
nlsed From 1873 to 1874 be continued his work on this 
group describing several new genera and more than a 
hundred new species and at the same time began to Issue 
a long series of notes on British Hemlptera which were 
followed in 1875*6 by a synopsis, in three parts, of the 
*Bntfsh Hesuptera Heteroptera and this again by a large 
illustrated volume his well-known “ Hemiptera-Hetero 
pfarn of the British Isles, ' which was published In 289a 
Concurrently with tins Important mass of work on two 
distinct orders of insects he began to attack a third group 
mo Aculeate Hymeooptera to which he gradually tram 
fared hie chief attention For the fret of his life the 
A cw toafre (especially the British spectre) became his favourite 
atudy and he utomateiy became, not merely the foremost 
bvt, h may almost be said, the final authority upon the 
datier His grand work 41 The Hymanoptera-Aculeata of 
the British Isles 91 (1896) is one of the few without which 
no serious hymen optsnst thinks his working library com 
plete Saund e r s breams a Fellow of the Entomological 
BocMy In ififig, perved as treasu^r bom 1880 to 1890 
gwd w*s * vicerprreident In no fewer than fire sessions, 
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vis In 1874 1899 1902 2906 and 1907 Though he never 
actually held the presidency it is scarcely a secret that he 
would more than once have been elected to it unanimously 
if he could have been pemmdfd to accept a poet the duties 
of which he felt unequal (physically) to discharge so com 
pletely as he would have wished He entered the Llnnean 
Society in 1869 and about that time contributed at least 
three papers to its journal Long after in 1890 he pub 
hshed in the same journal an exceedingly careful and 
Interesting paper on the tongues Ac of bos with beau 
tiful illustrations drawn by his brother Mr G S 
Saunders from microscopic preparations made by Mr 
Enoch His election m 190a to the honour of fellowship 
m the Royal Society was not only highly gratifying to 
hlmsel and his personal friends but to all who saw m 
it a recognition of systematic entomology treated as 
Saunders treated it as no mere idle dilettantism but a 
genuine branch of science 

On* of the features of the fauna of continental Africa 
is the absence of flying foves of the typical genufc Pteropus 
this absence extending also to the island of 7 an? 1 ar On 
the other hand representatives of these bats occur 11 
Madagascar and the Mascarcno Comoro and Seychelles 
group Recently specimens of a new species of flying fox 
have been obtained from the island of Pemba which lies 
to the north of Zanzibar at a distance of only about 37ft 
miles from the mainland That the genus should b 
found so close to the African continent and yet should 
never have reached the some is very remarkable espcc ally 
when the tang interval between the Comoros and Seychelles 
on the one hand and the Andamans and Cevlon on the 
other is borne in mind The Pemba species which 1* 
described by Dr P Matschie in the Sttoungsberiehte Get 
naturfor J reundo Berlin 1909 p 48a belongs to the 
short nosed group of the genus distinguished as Spectrum 
and has been named Ptoropus voslukowt 

In vol xxxil part 1 of Notes from the I tyden 
Museum Dr F A Jcntink describes a new bat from 
Java and at the same time proposes the name Chryso 
pteron for the Celebesian Cerivoula webert and the new 
species which are regarded as constituting a genus by 
themselves Hie typical plantain bats of the genus 
(er voula (Kerivoula) are characterised by the normal 
form of the upper canines and the tr cuspid first pair of 
lower incisors a second genus Phomscus as represented 
by P atrox of Sumatra differs by the elongation and 
compression of the shaft of the upper canines and the 
quadneuspid first lower incisors while the new genus is 
characterised by the presence of four cusps to both first 
and recond lower incisors It may be pointed out that 
Chrysopteron which includes the Celebeiian C vtsbttt and 
the Javan C bartslsi is practically Identical with the much 
eaxher name C hr y sopt tra 

Considerable interest attaches to two papers by Mr 
Enud Andersen In the January number of the Annals and 
Magamn* of Natural History on the African fruit bats of 
the Epomophorus group Hitherto, with the exception of 
HyPsignathus monshrosus all these bats have been very 
generally included m the tingle genus Epomophorus The 
author shows however that the Angolan E anchiota* on 
account of possessing r pan* cheekteeth (in plat 
of the usual f) the great width of the palate and other 
cranial characters, is entitled to rank as a genus by itself 
for which the name Plerotes it proposed, this genus being 
intermediate between Rousettus (cheekteeth i) and* 
Epomophorus Next to Plerotes comes the genus Epomops 
as represented by E fratujutU and E tomptus In which* 
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the muzzle and palate are also wide although somewhat 
(cm so than in the Angolan genus the hind portion of the 
palate retaining the flattened form characteristic of 
Rousettus and its alHea. In Epomophorus, on the other 
hand the palate is narrow and deeply hollowed out behind 
thereby differing from the same region in all other 
members of the fruit-eating group Lastly we have the 
genus Mlcropteropus, characterised by the extreme short¬ 
ness of the skull, which approximates in this respect to 
that of Cynopterus 

A short paper on the gamotophytes of the orchid 
( alopogon pulehcllus Is contributed by Mbs L Pace to 
the Botanical Gazette (August 1909), which adds to the 
gradually accumulating information regarding develop¬ 
mental details of the mega sporangium The formation of 
u single sporogenous cell at generally observed and 
absence of any parietal cells coincides with the typical 
loutine in orchids but anomalous conditions appeared In 
Hcvcral ovules where two mother-cells were found either 
(ontiguous or with nucellar tissue lying between The 
figures aie sugge^tur of two archesporia side by side but 
the ultimate fate of these cells was not determined Four 
megaspores were usuilly formed although dividing walls 
betw(cn thrm were wanting owing to disintegration of 
ihrct* of the nuclei the chalazal nucleus alone persisted to 
become the nucleus of the embtjo sac Evidence In favour 
of double fi rtilbdtion is adduced 

A brochure dealing with the cultivation of fibre plants 
in India has been issued as Bulletin No 15 of the Agn 
cultural Research Institute Pusa There is a noteworthy 
division into peasants crops capitalists crops and fibres 
worth experimental attention The first category com 
prises jute Hibiscus cannabtnui Crotalaria juncca and 
cocoa nut the second includes rhea agave Sansevierln 
and flax, while plantain and wda fall into the third 
c itegory The cultivation of Jute has not spread to any 
appreciable extent beyond the provinces of Bengal and 
Assam Hibiscus cannabinus is preferred to jute in certain 
regions notably the Vizagapatam and Kibtna districts in 
Madras because It requires less water Sann hemp 
Crotalaria juncea thrives in districts of moderate rainfall 
there is an established Industry in the fibre in parts of 
the Central and United Provinces and of Assam but the 
plant is more frequently grown to supply green manure 
or fodder 

Ths principal article in Symons s Meteorological 
Magazine for February is devoted to the * Proposed 
Imperial Meteorological Organisation * discussed at an 
informal conference of meteorologists at the Winnipeg 
meeting of the British Association last year The circular 
letter drawn up by the committee then appointed for trans¬ 
mission to meteorological authorities of the British Empire 
inviting cooperation in contributing data on a common 
plan for publication by & central agency is reprinted, and 
states that primarily, information is required as to 
pressure, temperature and rainfall, and their fluctuations 
from the normal and It Is suggested that the form adopted 
by the Solar Commission of the International Meteor¬ 
ological Committee whose headquarters at the present 
time are in London, In connection with the Solar Physics 
Observatory should be followed. Monthly tables relating 
to the climate of different parts of the British Empire 
have appeared In Symons s Meteorological Magazine for 
many years the editor heartily welcome* the establish- 
giant of a more general system, under official auspices, 
at the same time he does not think that a new system 
of expressing meteorological observations is desirable 
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of the use of absolute units for preesure and t e mperjpW j 
for the present however the circular states, it 
proposed to ask the various authorities to come 
final decision upon the point 

From the February Bulletin of the American Mgfhp 
matlcal Society we learn that the Gflttlngen Academy, d 
Sciences has awarded 5! to Dr A WIefericb/ of Mflniter 
who haa shown that the* equation x*+y*»*%* canoot M 
solved in terms of positive integers, not multiples of p 11 
a*-3 is not divisible by p 1 The announcement Is followed 
by the comment — * Thu surprisingly simple result repr* 
sent* the first advance since the time of Kummer In till 
proof of the last Fermat theorem ” 

In the Annals of Mathematics (October 1909) Mr FraM 
Gilman discusses the theory of floating tubes as applied fca 
the measurement of currents in open channels of water 
The method was first described by Mr T A Mann in a 
paper communicated to ths Royal Society in 1779 and wai 
used by R T Krayenheff in Holland (1813), M de Buffer 
on the Tiber (1831) Destrera on the Neva (1835) am 
Francis In America (1833) The tubes ranged from 6 feel 
to 10 feet in length and were allowed to float down the 
stream over a measured course of 70 feet Other expert 
ments mentioned are those of Captain Cunningham In 
India (1874-9) of which a detailed discussion is given in 
the paper, M A Grafeff (1883) and Messrs Humphreys 
and \bbot on the Mississippi River (1851-76) 

Ths University of Illinois has established an engineering 
experiment station to carry on investigations along various 
line* of engineering Especial attention has been paid to 
problems bearing on fuel and the two lost bulletins issued 
deal with this subject The first of these by J M Snod¬ 
grass is on fuel tests with house-heating boilers Central 
heating by steam is more common in the United States 
than in this country but the figures given are not without 
interest over here The fuels used of which complete 
analyses ore given Included anthracite gas coke bttu 
ruinous coal and briquettes of various kinds *lhe tests 
were very complete and deal with questions of efficiency 
cleanliness cost of control smoke and soot The boiler 
efficiencies determined varied from 45 to 66 per cent The 
experimental data are discussed in a very complete manner 
especially from the «wt point of view The only point 
open to criticism is the unnecessary number of significant 
figures in the experimental results Thus we find the 
calorific value of a coal given as 14,339 B T U per lb 
and boiler efficiencies are given to 001 per cent Three 
significant figures in the calorific value probably represent 
the limit of accuracy attainable in such experiments whefl 
the sampling difficulties are taken Into account an 
accuracy of x In 14000 In a thermal measurement Is 
certainly unattainable 

Ths second bulletin by S W Parr and Percy Barker, 
dealt with the occluded gases in coal These experiments 
are of practical Importance in two directions first as 
bearing on the spontaneous combustion of coal and 
secondly as showing how to prevent deterioration of stored 
coal Coal commences to give off inflammable gases a* v 
soon as it is mined and at the same time absorbs, oxygpn 
from the air both these changes taking place <rith greater 
rapidity the finer the state of division of the coal and both 
being almost entirely suppressed when the coal Is sub* 
merged In water 

Tux Zettschrift /dr physikaksche Chemie (January «j) 
contains a paper by J T Barker on the determination 
of the vapour pressures oi totfctfte, fiaphthfkne* atit 
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mmifa at temperature* ranging from -78° C to 35 8° C 
lower temperature* tha statical method Is not 
exact and hence the vapour pressures were 
USlAtfed by saturating pure <w>gen, prepared electrolytic 
Atyft *wlth the vapour of the substance, the latter being 
maintained at a constant temperature The amount of 
tsppir carried away by the oxygen was determined by 
ttMbuatlon full details being given of the precautions 
naofcstary for exact working Ihe method was shown to 
b* capable of measuring vapour pressures down to 
M05 mm of mercury The experimental results were 
compared with Nernst s formula for the calculation of 
Vapour-pressure curves and for toluene naphthalene and 
Isinxene the agreement was found to be satisfactory 


• 

A» Interesting article appears in Engineering for 
February 35 giving particulars of a new shrinking and 
tempering shop for guns at Woolwich Arsenal Modern 
built-up guns have steel tubes and liners which require 
oil-hardening and at these guns are sometimes of great 
length it will be understood that adequate means must 
tta provided for lifting the guns to considerable heights 
It was decided that the new building should be 300 feet 
Hong in the clear (the first part to bo constructed being 
150 feet), 60 feet wide and 90 feet high from the floor 
level to the gantry 1 all It v>as also stipulated that an 
cIectro-h>draullc travelling crane should be installed cap¬ 
able of lifting 130 tons and of travelling with its load at 
a speed of 75 feet per minute the speed of the cross 
traverse under similar conditions being 35 feet per minute 
Another requirement of this crane is ability to lower a 
weight of 60 tons at a speed of 500 feet per minute this 
being of great Importance on account of the neceswty of 
dipping the guns tapidly into the oil in the process of 
Hardening Two deep pits each 11 feet in diameter are 
provided for oil hardening tanks also one shallower over 
flow pit a driving pit 18 feet in diameter with an anvil 
bottom and a shrinking pit 


Messrs Cassell and Company Lid hove commenced 
the publication In fortnightly p tirt 9 sold at one shilling 
net each of Mr Richard Kearton’s Nature Pictures 
The Illustrations aie beautifully reproduced and arc 
accompanied by descriptive text The work will be com 
pleted in twenty four parts and we propose to review it 
when the serial publication is complete 

\ second edition of an essav entitled The Finest Walk 
In the World bv Miss B It Bsughan which originally 
appeared in tbc Spectator and was published recently in 
pamphlet form with numerous illustrations has been insued 
by Messrs Whitcombc apd Tombs Ltd of Addle Hill 
Carter Lane London The walk some thirty three miles 
f« length is In the neighbourhood of the celebrated Milford 
Sound In tho south west corner of New Zealand Judg 
lag from the beautifully reproduced photographs and the 
enthusiastic descriptive text which accompanies them the 
walk must reveal a succession of panoramic views of 
Nature at her loveliest 

The annual report of the board of regents of the Smith 
aanian Institution showing the operations, expenditures 
and condition of the institution for the year ending June 
iqoS has been received As usual, the general 
ftfptndlx of the volume running to some 684 pages will 
'iprito the widest appeal to readers It contains a repre 
sentatlve selection of papers and addresses by distinguished 
science dealing with notable current scientific a 
•J»«fces Some of these are translations Into Fngllsh from 
Wman, French and Swedish publication*, others have 
Itoeutd In Nature from time to tftne and the remainder 


are from AmerUun and British authors some being 
original while others are reprints The following con 
trlbutions may be mentioned —Sir Joseph Thomsons 
Adamson lecture to the University of Manchester, on tho 
light thrown bv recent ins Mitigations in electricity on the 
relation between matter and ether Prof J W Gregory s 
contribution to the Congrts glologique international 
Mexico 1906 on climatic variations their extent and 
causes Prof J Jol> * address to the geolo^irnl section 
of the British Association nt Dublin in 1908 on uranium 
and geology Captain H G I>onsk licture to the Royal 
Geographical Souetj on somo geographical aspects of thn 
Nile Prof Ronald Ros* s address to the Oxford Medirat 
Soclet) in 1906 on maiatia in ( reece and Prof SiKanus 
P Thompsons Kelvin lei lure of 1908 (abndged md reused 
by the author) on th life and wink. of I ord Kelvin 


OUR ASTRONOM1CAI COLUMN 

Astronomical Oclurrrnc ks in March — 

March 3 iah cm Venus suiionan 

7 Oh 39m Uramis in conjunction with the Moon 

(Ursnus 3 34 N ) 

8 9h 17m Vtnus in conjunction with the Moon 

{Venus 11 5a N ) 

ia 6h om Veti* in conjunction with the Moon(Ve*t% 

1 9 N ) 

13* ah 45m Saturn m conjunction with the Moon 
(Saturn o 58 N ) 

>5 19b 17m Mars in conjunction with the Moon 

(Mar* 1 16 N ' 

18 17b om Venus at greatest brilliancy 

35 l 8 h 21m Jupiter in conjunction with the Moon 
(Jupiter 3*31 S ) 

3a x8h om Jupiter at opposition to the Sun 

Comet 1910a —In these columns last wtik reftieme was 
made to two drawings of runict iQioa which are now 
reproduced from the Lomples rendus (No 7 p 370 
Pebruary 14) They were mad» by M Fsclangon and 
illustrate the remarkable change winch took place m the 
uppearancc of the comets head between January 22 
and 30 



Jm uary as J » uar X 3®- 


M Esclangon points out that such apparent change* 
may be produced in two ways —(t) b> actual change* in 
the comet Itself (a) or by the different angle* at which 
It i« presented to the olweivtr While great real changes 
undoubtedly took place jn ion«t igicia a certain propor 
tion of the apparent change can be explained by th 
different aspect for on J inuary 22 the angle mad* b\ th< 
tail with the Ime-of sight (comet-earth) was 96° whil t 
on January 30 it was 133 0 but apart from this thei 
was a real change in brightness and in the condensation 
of the nucleus consequent upon the convts recession fiom 
the sun on the fornur date its distance was about 025 
on the latter about 055 astionomical unit . 

M J Comas S oU also made a special study of the 
figure of the comet and gives his results m the same 
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number of the Comp tee tendut He remarks that the I 
tail was always bifurcated as though the nucleus formed 
* screen to the repulsive force acting on the vapours, and 
at its greatest length extended to a distance .o* S°® Photo- 
.graphs taken at the Fabra Observatory show the details 
very well but are not suitable for reproduction* Special 
-attention was paid to the eecondary tail on the left of 
the comet, which wae much fainter than the primary! and 
extended to the opposite side, that is towards the sun* 
This tall was concave to the direction of the motion, and 
it is this point that M Sola discusses. He attributes the 
concave form to the differential action of the gravitational 
forces of the sun and the nucleus and tha repulsive action 
•emanating from the sun The greater number of particles 
are repelled and form the principal tall, but others, depend 
Ing upon their nature, will not be driven away entirely 
and win become attracted towards the sun The finest of 
these will be disseminated Into space but the heavier ones 
will in falling towards the sun, be attracted by the 
nucleus and thus produce the observed form concave 
relatively to the corners motion; those falling Into the 
nucleus will be again expelled, but others of which the 
velocity sunwards Is too great will rush past the nucleus 
and form the fan seen on the side of the head nearer the 
sun This hypothesis admits of two tests —(i) before 

perihelion the concavity should not precede the nucleus 
(a) spectroscopic investigation should show the two tails 
at a distance from the nucleus to differ chemically M 
Sola gives a formula by which the acceleration of the 
different pai tides might be computed on the assumption 
that the forces he assumes are all activr but the photo¬ 
graphs of comet 19 ioa do not permit of its application 

Fireball or February 17 —Mr W F Denning 
writes — A considerable number of reports have been 
icceivcd concerning the appearance of this brilliant object 
It wa* seen so far east as in Essex and Kent and observers 
in Gloucestershire Somerset Devon and Glamorgan 
witnessed the descent of the fireball under a more brilliant 
aspect The long endurance of the trail was one of the 
most noteworthy features, And reminds us of the remark 
able meteor of February as, 1909 which left a streak for 
three hours 

1 From the best observations it appears that the fireball 
of February 17 last descended in a nearly vertnol path 
over a point about twenty miles north west of land s 
Lnd Cornwall That its height was approximately 
eighty-eight to fort)-six miles appears very probable but 
observations would be valuable from. Cornwall and the 
south coast of Ireland 

* To have created so brilliant an effect in the evening 
twilight the meteor must have been one of the very largest 
type and the shower In Auriga from which it was pre 
sumably directed is one of extremely interesting character 
Meteors of great else and startling brilliancy are more 
frequent in tne early evening than at any other ponad of 
the night and this is a circumstance to which the writer 
has several times directed attention " 

It is reported that a brilliant meteor as bright ns Venus 
■was seen from many parti of Yorkshire soon after sunset 
on Tuesday last March 1 

Halley s Comet —In an article on Halley s comet 
which appeared in the Times of February 24 the writer 
■states that the comet is likely to be at its best as a dis¬ 
play during the lost ten days of May when it will be an 
evening star and near to the earth Ho also suggests 
that between March u and April 24 the comet will prob 
ably be unobservable being too near the sun as seen from 
the earth On the latter date it should become visible as 
a morning star rising just before dawn but while its 
Intrinsic light will then be nearly at its maximum Its 
apparent brilliancy will suffer on account of the distance 
from the earth After the transit on May 18 the comet 
will again become an evening star and being then much 
nearer the earth should be seen at Its best During the 
transit Mr Evershed Is hoping to employ both heliograph 
and spectrbhehograph at the Kodaikanal Observatory to 
obtain records of the comet’s nucleus. That this contains 
a 4 arge amount of solid matter Is rendered probable by 
the endurance of the comet for at least 2000 years simple 
vapour would scarcely hold together for so long and 
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could not be expected to disseminata and 
amount of matter that has bees poured forth 
comet even during Its known career A phot og rap h. Mm 
at Greenwich Observatory on January 30 showwr d fyntf 
defined nucleus surrounded by a large diffused COfoa/teW 
a very faint tall 

Pidoux’s Comet, 1910b —No further official news ofepfc. 
comet discovered by M Pidoux at Geneve on. Feferuafyreip 
is to hand, nor had any further observations bean rep o ste d 
to the Astronomtichs NachtichUn up to February sjj. Vfo 
according to a Geneva corespondent of tha Ckremtm 
M Pidoiut discovered the new oomet phttogNphlftilfe 
whilst photographing Halley’s comet, and confirmed/ tfc* 
discovery visually He says the new comet la V-shaped 
and travelling at a great speed In a south west direction J 
also that It is brightening and, given good weather, sbonU 
become a naked-eye object in a few days No msgniliidt 
is mentioned. 

A Naked-eye Sun-spot Group —A remarkable group of 
spots has been observed on the solar disc during tbs pSdV 
fortnight Following a pair of spots of moderate sue, m 
small spot was seen to come round the eastern limb 00 
February 17, and on Fcbruar} 19 developed into a group 
H)ij group increased in numbers and extent until, 00 
February 23 the length of the affected area measured 
along the greatest diameter was about one-seventh of tile 
solar diameter, roughly 120 000 miles. On March 1 most 
of the group had passed over the western limb and there 
was a low bank of prominence matter, seen in the C Hue 
of hydrogen lying above its position on the limb The 
visual observations at the Solar Physics Observatory. South 
Kensington showed that a little to the north of tne spot 
disturbance there was a bright trifurcated prominence on 
the kmb which changed its form considerably between 
10 a m and i pm Mr J H Elgle reports having seen 
the above spot group with the naked eye on February *5 


THh BRENNAN MONO RAIL SYSTEM 

A LARGE company of engineers and others interested, 
including representatives of the Admiralty and of the 
War Offire assembled at the Brennan Torpedo Works 
near Chatham, on Friday February 25 to witness a 
demonstration of Mr Brennan s mono-rail vehicle. The 
vehicle shown which is the first of Its kind has been 
designed for rough military purposes not for high speeds 
and the trials on this occasion were intended to show its 
YdaptabUity for this kind of work. A general des c ription 
of the car and the experimental track appeared on p. 79 
of our issue for November 18 1909 to which we may refer 
our reader* supplemented with the illustration now shown 
of the vebule standing on one of the sharp curves. In 
this illusttation may be noticed the radiators for costing 
the circulating water required for the petrol motors there 
radiators being secured to the front of the machinery cab 
the front bocrie With Its two wheel', the rear wheel being 
driven bv side rods and balanced cranks from one of the 
two el* tromotors a Wo one of the side chocks on which 
the car inav rest when required for unloading or othqr 
purposes Hiero is a chock on each side of tha car Mfe 
Brrnnan t* the centre figure In the machinery cab 
The car first made its appearance from the pier carry¬ 
ing a number of large packing cases and three or four 
men, and was brought to rest Then running on to tits 
circular track of 105 feet radius tha speed was gradually 
accelerated to twenty miles per hour the car incUntnx 
Inwards automatically so as to counteract the effect of 
centrifugal force It Is of Interest to note that the toad 
was simply laid on the flat platform of the car without 
being secured in any way, and that there* wm not tite 
slightest tendency to disturb the position of any of the 
packing cases while on the curve thus showing the per* 
feet balance maintained by the gyroscopes While 
stopping on the curve the angle of heel gradually 
diminished and the car platform was lefel on rest bilag 
attained * 

The operation of unloading Jo the field was then shown* 
While the normal action of the gyrtteopes Is to maintain 
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level, ^ driver cm exercise control to 
pleriocro to iodine to either one tide or 
the car at rest on the curve tom peck 

.j were kid on the ground reaching to within 

A 4 b pt of the chock on one tide of the ear The 
inclined the car to that the chock retted on 
Vh blocks. tome planks ware laid retting on the 
ibfr ooe end and agalntt the car platform at the 
ao*M to extend the Inclined plane of the platform 

_to ^grouad-leve] The packing cases were then 

mM$ ahMd off without the assistance of any tackle 
W^htimjV On unloading bch% completed the driver 
agNto&fh# egr to recover level immediately Mr Brennan 
pm not yet published a complete description of the 
' for bringing the gyroscopes back to their 

ttion, certain patents having been applied for 
aftt'jret granted . 

than had an opportunity of taking a run round the 
All passengers stood and despite the fact that 
nothing to take hold of perfect steadiness of 
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wpm H*es 


THE FUEL QUESTION IN THE UNITED 
STATES 

AN Important department of the United Statea Geo* 
logical Survey » that devoted to fuel Mora than 
400 000 000 tons of coal valued at above 106 000 oool*» 
were raised in 1908 nearly the whole of which was con 
fumed In the country and this department has made numerous 
researches as to the beet methods of utilising this coal 
Tne information acquired is published from tune to time 
in the form of bulletins most of which are supplied free 
or at a nominal cost Four bulletins recently Issued Nos. 
373 3 Sa 3**3 and 385 may be taken as indicating the 
scope of the work done They are entitled The Smoke* 
lets Combustion of Coal in Boiler Plants/ by D T 
Randall and H W Weeks The Effect of Oxygen In 
Coal, by D White Notes on Explosive Mine Gases 
and Dusts by R T Chamberlin and 11 Briquetting 
Tests at the United States Fuel testing Plant Norfolk 
Virginia, 1907-8/* by C L Wright The paper on 
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a^OUMum was experienced by everyone The angle of 
Mel towards ws estimated to be about 10 
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Wowed, 


degrees on this 
An exhibition of the vehicle taking sharp curves 


the minimum radius beini 


we had. « trip at high 


down 


feet after which 
portion of 


ig 35 feet e 
toe straight 


the track an£ back 'again Complete success attended alt 
ths'tnali and Mr Brennan is to be heartily congratulated 

to ton mutts 

Ffton our previous description of the track it will be 
od that Its simplicity renders it very suitable for 
_ purposes Hie short cross-sleepers are simply 
<to toe ground without ballast and we noted on* this 
Oat, at one port of the straight Sne, longitudinal 
Jffs had been used At the factory entrance a short 
bf the line is Bush with the surface Of the macadam 
•ang toe value of toe system for tramway work 
“tended to put In hand one or more trailers to be 
to the-t present vehicle < in order to show the 
ty of -nlMtoig such vehicles on trains 
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briquetting is chiefly of interest 10 the mme-owners and 
coal-uaers of Virginia although the summary of the recent 
literature on briquetting possesses a wider value The 

work described by R F Chamberlin in the memoir on 
explosive mine gases and dusts had only Just commenced 
when in December 1907 a senes of unusually disastrous 
explosions took place in the Naomi Monogah and Darr 
mines of Pennsylvania and West Virginia This led to a 
diversion of the original inquiry the gas and dust con 
cerued in these explosions being subjected to a detailed 
examination Special attention was given to the part 

played by the methane evolved from the coal in the pro 
ductlon of these explosions this gas being more rapidly 

evolved the finer the state of division of toe coal After 

this emission of methane had gone on for some time the 
dust was less readily ignited and experimental evidence 
Is given showing that toe fresh dust is more dangerous 
than okl -dust 

The memoir by Mr D White, on the effect of oxygen 
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4 n toil prove* from the calorimetric point of view* that 
high ox\gen is practically ^equivalent to high ash It is 
also shown that the ratio of hydrogen to oxygen Is the 
best measure of the coking efficiency of the coal and the 
Effect of the oxygen on the weathering of the coal is also 
discussed 

The bulletin by Messrs D T Randall and H W 
A\eeks on the smokeless combustion of coal in boiler 
plants Is of especial Interest In the United Slates where 
the regulations against the production of smoko are 
severe and strictly enforced Between 400 and 500 steam 
plants In thirteen of the larger cities were visited the data 
from *85 plants being made use of in this report. The 
general conclusion is that the smokeless combustion of 
bituminous coal is possible and there are many types of 
furnaces and stokers that are operated smokelessly The 
guiding principle is that stokers or furnaces must be set 
■•0 that combustion is complete before the gases strike the 
heating surface of tho boiler The plant must be designed 
for the typo of coal it has to burn no one type of stoker 
is eoualU \aluahli for burning all kinds of furl It is 
worthy of note (hat among the numerous stokers described 
no mention in made of boilers using powdered fuel a type 
particularly well adapted for the smokeless combustion of 
bituminous coal The amount of experimental work given 
is verv large no fei\er than fift\-sLven tables of results 
acrompamlng tlie text It is a work which should be in 
the hands of e\er> engineer responsible for a steam plant 
At the end of th» bulletin is n bibliography of the survey 
publications on coal and fuel testing and also of publics 
tions on smoke abatutienf 


1 HE StlENMK RkPORlS OF THE LOCAL 
GO\FRNMENT BOARD U 

AX^HFM science as a whole Is neglected by our Govern 
ment it is satisfactory to find that one Government 
Department nt least is alive to the value of scientific 
research and Is able by annual grants to investigators to 
assist research and to produce the admirable work con 
talned in the reports under review It may be hoped 
apart from other considerations thnt the example of the 
Local l nvi rninent Board may serve a useful purpose in 
encouraging similar work b> other Government Depart 
ments These reports of the Medical Officer of the Board 
are now being issued much earlier thin preuously a fact of 
moment for the practical value of a research is often 
diminished by delay in publication 

Dr Andrewcs furnishes a second report on the bacteria 
of sewer air He finds the bile-salt neutral red lactose 
agar medium of McConkey well fitted for tho detection 
of bacteria belonging to the B coli group In the drain 
air of a large public institution and of a private dwelling 
sewage bacteria can be rcadilv demonstrated but their 
presence Is of a highly intermittent character The deter 
mining cause of the access of sewage bacteria to drain air 
appears to be droplet contamination from splashing Dr 
Andrewes and Dr Horder have continued observations on 
the defences of the body against the pvogenic cocci com 
menced last year b> Drs Andrewes and Gordon and their 
joint report contains matter of much Interest 
In view of outbreaks of cerebrospinal fever Dr* Gordon 
and Horder Investigated the relative efficacy of the various 
anti meningococcus sera on the market the sera tested 
on animals possessed practically no curative or prophylactic 
value Treatment with a vaccine however gave some 
promising result* It is to be noted that Flexner and 
Jobllng nave obtained very encouraging results In the 
treatment of epidemic cerebro*«ptnaI fever In man with 
anti meningococcus serum 

Dr Savage submits reports dealing with mastitis In 
cows (“ garget **) Some 70-75 per cent of the case* are 
associated with a streptococcus having special character 
istlct and termed the 5 nuutihdU but it Is significant 
aad throws doubt on the specificity of the organism that 
the same streptococcus was found in milk from unaffected 
quarters of the udder The explanation may be that as in 
other fnicrobtal diseases the organism becomes pathogenic 

1 Thirty-wrath sad Thirty eighth Atarasl Reports of the Local Govern- 
i pe»-« and 1008-0, Supplements conuinbf the Reports of t>e 
MedlMl Oftcer fbr 1907-* *w <901-9. 
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only under special conditions The streptococ ci 
cases of human sore throat were also invetijgktfd' Ip 
were found to be of the S anelnosus type. ^ 

These two streptococci morphologically and cuftwro; 
are indistinguishable but show marked difference* In^Mr 
pathogenicity on animals Thus the mastitis wkjf Ik 
non virulent to mice and other rodents, but if csp*bfeM)i 
inducing a mastitis in goats the anglnotus variety^ oft 
the other hand Is virulent to mice, but falls to nKtttte 
mastitis in goats Dr Savage therefore suggests that It 
may be possible to detennlne whether streptococcal otto* 
breaks of human throat disease are due to ntilk by the 
capacity of the streptococci of the human disease to cause 
mastitis in goats by infection of the teats 

Dr Savage has also continued his investigations on the 
cultural reactions and on the presence of bacilli of thd 
L irtner group in the •intestinal tract of animals and In 
a second report discusses the presence of paratyphoid badlfi 
m man It Is pointed out that the hog-cholera bacftU W 
indistinguishable from paratyphoid types and the sgg 
gestion of a connection between paratyphoid fever la ntmo 
and the bacilli so frequently found in cases of swine fever 
is an interesting hypothesis but the balance of evidence 
at present available seems to be distinctly opposed to any 
aitiological relationship Most cases of paratyphoid fever 
in man are probably associated with specifically COH 
tamlnated food but the precise paths of Infection camiof 
yet be said to ha\e been determined 

Reports are contributed by Dr Sidney Martin on th* 
toxic product* of streptococci The first deals with the 
pathogenicity and toxins of the streptococcus (5 }a$caUt) 
so common In the intestinal contents Injected intra 
venously into rabbits this organism produces vegetatne 
endocarditis of the mitral valve of the heart this may have 
some bearing on the aetiology of acute rheumatism The 
endotoxin on inoculation produces fall of temperature and 
great bodily weakness 

In the second the mode of growth and toxic products of 
the streptococcus (S pyogemt) of suppuration are Investl 
gated 

Thr occurrence of 1 carrier cases in relation with 
enteric fever is the subject of a memorandum bv Dr 
Theodore Thomson and Dr Ledingham The problem of 
* carrier ** cases 1 e Individuals in whom the typhoid bacllK 
persist for long periods after an attack of enteric fever 
is a difficult and serious one Treatment with vaccines and 
with sour milk have failed to eliminate the bacilli from 
cases on whlrh they hov'e been tried 

A very Important report on the prevalence and sources 
of tubercle bacilli In cows milk is contributed by Prof 
Detepine The conclusions are based on an examination 
of 5320 samples and 4*4 or 8 -q per cent proved to be 
tuberculous Various administrative measure* are discussed 
for the eradication of bovine tuberculosis Details of 
experiments on the effect of the storage of glvcerinftted 
vaccine lvmph at temperatures below the freezing point 
are contributed by Dr Blaxall and Mr Fremlln Cold 
storage at -5 0 C for six months in no wav diminished 
the activity of tho lvmph and for two years only brought 
about a reduction In activity of about a per cent. 

This necessarily brief survey of the contents of the* 
volumes may It Is to be hoped direct attention to the 
Important researches earned out for the Local Government 
Board and prevent the papers from being overlooked by 
those who are carrying out work in the same fields. 

R T Hkwutt 


SCIESTIF 1 C ACTIVITY IN NEW ZEALAND* 

HTHE Philosophical Institute of Canterbury New Zealand 
A is one of several very active scientific societies If 
Australasia The annual report for the year *909 pad 
tented to the annual meeting held last December Is a recorf 
of the continued success of the institute In Its sdentUh 
undertakings During the year the publication of th* 
results of the expedition to the sub-Antarctic Islands of N 9 v 
Zealand was steadily proceeded with under th^.effiwrihlf 
of Dr C Chilton The reports upon the work vrfl 
consist of two quarto volumes of about 400 pages catch 
and will be illustrated with numerous plates (fopn 
coloured) photographs, and text-figures, they * 



im&m a* 19*0} 


Na Ttilth 


. . " '7-—-- 

^ a large oofotprea map of ths Antarctic and 

; regions, showing the ocean depths as ascer 

-h. »bot»nj h„ 
carded on by Dr Cockayne during the past two 
mrv, Although a great deal has been done in the way 
M establish tag sanctuaries and national parks in order that 
Sts furtive fauna may be preserved for all time, the import 
placing on record their present ecological condition 
t^an hardly be overestimated. It is hoped that at some 
early date the Government may see its way to authorise 
)r Cdckayne to pro ce ed further with the botanical survey 
if the Dominion 

. Largely owing to the representations of the institute 
combined with those of the Otago Institute the position of 
he memorial to the late Sir James Hector has been 
made satisfactory Owing to the ^action of the Govern 
rahet in granting a generous subsidy ample funds will 
ba at the disposal of the committee for establishing a 
memorial that will be worthy of Sir James Hector s long 
804 distinguished services to the cause of science In New 
"Zealand. Observations in connection with the Arthur s 
Pass Tunnel were continued throughout the year 
Temperature readings have been taken every ten chains 
and specimens collected Early last year a committee was 
formed for the purpose of investigating »> stematually the 
artesian system of Christchurch and the neighbourhood 
The oommittcc has held several meetings and has taken 
preliminary steps for ascertaining the extent depth and 
geological relations of the water bearing strata and for 
the examination of physical chemical and biological 
properties of the water obtained from them Two papers 
by Dr Fanr and Mr D C H Florance on the radium 
emanation contained in the artesian water and on the 
effect of tho water ns It comes direct from the well on 
trout and other fish have already been laid before the 
institute 


a committee was appointed to consider the Animals 
Protection Act and to suggest amendments with the 
wlew of giving more effective protection to the native 
fauna of the Dominion A conference was held with a 
similar committee appointed by the Canterbury Acclimatise 
tion Society and a number of recommendations were made 
which received the approval of the council It is intended 
to submit the proposals to other institutes for their con 
sideroiion and if they meet with approval to bring the 
matter under the notice of members of Parliament and of 
the Minister for Internal Affairs It Is hoped later to 
send a party to the Chatham Islands for purposes of 
scientific investigation 

It la evident that the Institute is not only encouraging 
Interest in science by its monthly meetings but is also 
actively engaged in promoting the progress of natural 
knowledge 


THE WORK OF LORD KELVIN IN TELE 
GRAPHY AND NAVIGATION 1 
T CRD KELV IN S work was great and many-sided Wo 
^ might compare it to the cathedral in some crowded 
medieval city where no place can be found commanding 
• general view ^ou approach by one narrow street or 
another seeing from each only some portion of a particular 
(ace of the building The Kelvin lecturer has as it were 
«(o s e l ect his view-point conscious that he must concentrate 
hi* attention on what is after all but a small part of a 
gigantic whole The lecturer might for instance take up 
the mathematical work of Kelvin in the theory of electro¬ 
static*. in the theory of magnetism In the theory of 
elasticity in hydrodynamics in the wave theory of light 
nls contributions to thermodynamics which included the 
«*tahtt*hment of an absolute scale of temperature and the 
dnmetation ol the principle of the dissipation of energy 
hi s ex perimental work on the electrodynamic quality of 
testate, his speculations on the structure of matter his 
efewa On the age of tho earth his share in fixing the elec 
Meat units or on the more practical side his electrical 
taeaaurfng instruments from the electrometers of the early 
to the ampere balances and wattmeters which he 

Iffote tta Mbnfcl Kt&n Uctorw»<Wiv«r«d at fim \fnstfcfetioQ of Ebctrfcal 
Rmim s ii oa Jsnuaty I|,by M .) A.Ewi»g/CB. TILS 
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designed when the ne&i for such instrbtfeeots became 
apparent with the growth of electrical engineering Any 
one of these subjects or others that -might be named, 
would provide a more than ample text. To-night I have 
selected two portions of Lord Ketvln s work as the most 
suitable to bring before you namely, his work in sub 
marine telegraphy and in navigation Both of these are 
practical matters which appeal to members of this institu 
lion They illustrate well the bent of his genius as an 
engineer In both of them he made inventions of first 
rate importance—inventions which not only met an 
immediate requirement but have stood the test of time 
and an additional reason for the selection is the personal 
one that both in telegraphy and navigation it was inv 
good fortune as one of his young assistants to seo some 
of hie inventions in the making 
His connection with telegraphy had begun long before 
when he was only thirtv jears of age It dates from 1854 
and to appreciate rtghtl} the part he began to play th » 
I must ask you to go back as far as 1850 the year of 
the earliest submarine telegraph It was in August 1850 
that a line consisting of a single copper wire insulated bv 
gutta-percha wound on a groat reel on the deck of a steam 
tug in Dover Harbour was laid from Dover to Calais 
There was no sheathing or protection of any sort the line 
was what we should now call a b'lrt* core and so light 
was it that lend sinkers were uttarlicd at every hundred 
yards to ensure Its going to the bottom In a few hours 

it was cut bv thp anchor of a fisherman who took home 
a piece to show to his family us a curious new kind of 
senweed but during its brief life it gave the operators 
much food for thought Accustomed only to the clear 
sharp signals of land lines thev could make nothing of 
those got from the cable and Mr Willoughbv Smith tells 
us how at each end of the line it was regretfull\ concluded 
tint the operator it the other end must have fcL.cn lunch 
ing not wiselv but too well Ihls was the earliest 
experience of the effects of electrostatic Induction in retard 
ing the signals and altering thur character The cable is 
equivalent to an extended I^vdcn jnr of large capacity 
and at ev«ry application of thp sending battcrv there is t 
gradual charging up so tint the signal current which 
arrives at the distant end does not at once reich Its full 
strength and furthir when the contuit with th< sending 
battery stops the current does not at omc cease but tuils 
off slowl) as the cable discharges the elnlrluty it has 
accumulated The current naordlnglv urmes in the 
character of a wave slowh rising to a mnximum value 
and th< n slowly subsiding each time a signal Is sent 

In a short cable this causes little trouble it only makes 
the process of signalling u little slower but the instruments 
which serve on land lines may still be u*d A successful 
Dover-CalaU cable properU covcnd with a protecting 
sheath was laid in 18^1 and was soon foil wed by other 
short lines The general character of th electrostatu 
charge in a cable was explained by Faradav and it was 
experimented on by T otimer Chrk in u nble mo miles 
long laid to connect hngl/md with Holland but no one 
knew then in what manner the retardation of signals to 
which it gives rise depended on the electric'll clnracterlstirs 
or how it would be affected in cables of different lengths 
or with different dimensions of core It was in i&*4 that 
Thomson s attention was directed to the subject by Stokes 
following on a conversation it the British Association and 
in this way began the connection with submarine tele 
graphy which was to prove of momentous import 
Thomson attacked the problem with characteristic 
ardour and in less than twelve days he sent a complete 
solution to Stokes which nas published in fuller form 
In the Proceeding* of the Roval Society for May i8,s 
In this paper he points out that the effect of electrostatic 
induction Is to make the flow of electricity in a cabb* 
correspond to the flow of heat in a solid conductor as 
Investigated mathematically by Fourier He formulates th» 
equations and draws what Is called the curve of arritw 
the curve namely which show* in what manner the 
current gradually reaches its full value at the distant end 
of the cable, when contact with the battery l» made at 
the sending end He shows how the current falls awiv 
when the battery is removed and the cable I* put to enrth 
and how In cables of different lengths but of the same 
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dimensions of core the time taken by the current to reach 
any particular fraction of the full value Will vary as the 
square of the length 

This result of the theory was of fundamental Import 
ante It was also at the time, of particular interest for 
the prqject was then beginning to be mooted of connecting 
England aod America by wire The only experience avail 
able as to speed of signalling was on short cables, and 
In passing from them to a line aooo miles long the ° law 
of squares ' as It was called, seemed at first to give little 
prospect that signalling across the Atlantic could be acoom 
phshed at a speed that would be commercially practicable. 

To lay the cable it was coiled on board two ships of war 
the British battleship Agamemnon and the United States 
frigate Niagara On August 5 1857 the shore end was 
landed at Valencia and the Negara began to pay out 
the intention being that her section should be laid first and 
the Agamemnon should continue the work after making 
a splice In mid-ocean but the paying-out gear was very 
crude the biake for maintaining a proper tension in the 
cable was difficult to regulate, and after 300 miles were 
laid there was a mishap at the brake and the cable parted 
in sooo fathoms. The ships returned to Devonport the 
cable was stored for the winter new machinery wet 
designed and some 700 miles of fresh cable were menu 
facturad against the next attempt to be made in the 
following > ear 

Thomson had Joined the expedition at the request of his 
brother directors and was on board the Agamemnon He 
came bock full of Ideas as to both the electrical and the 
mechanical sides of the great problem On the mechanical 
side he had worked out, for the first time the theory of 
the forces concerned in the laying and Ufting of deep-sea 
cables this was published almost Immediately after his 
return Let me give jou a brief sketch of the results of 
this theorj 

A cable paid out from a ship going at uniform speed 
does not hang as a catenary but takes the form as it 
sinks of a straight line stretching at a uniform slope from 
the ship’s wake to the point far in the rear at which it 
touches the bottom This Is because each part of the cable 
In sinking through the water attains almost immediately a 
constant velocity of descent against the resistance which 
the water opposes to its motion Imagine a ball heavier 
than water to be dropped from a ship It will, after 
sinking a foot or two attain A practically uniform velocity* 
and keep that until It reaches the bottom Imagine now 
a ship to drop a series of such balls at regular intervals 
while she steams ahead at a stead) speed At any Instant 
the depth through which each ball has sunk will be pro¬ 
portional to the time which has passed since it was 
dropped and therefore to the distance run by the ship 
and hence a line joining the successive bills will be a 
line of uniform slope The continuous cable behaves In 
this respect like the row of balls but with this Important 
difference Each ball sinks vertically it has no tendency 
to do anything else but the cable tends not only to sink 
but to glide along die direction of its own length just as 
a rope resting on an inclined plane tends to glide down It 
A certain amount of such gliding is desirable indeed 
necessary, for It secures that the cable will be laid with a 
sufficient percentage of slack to accommodate Itself to any 
Inequalities on the bottom and to provide for the post! 
bilHty of its being raised should that be requ ir ed It is 
the function of the paving-out brake to apply just so much 
retarding force as will allow the right amount of this 
gliding to take place and not too much As cables are 
ketuathf laid there raav be 10 or is per cent of tladc 
and this means a considerable velocity of gliding motion 
In a cable of the type which was afterwards successfully 
laid across the Atlantic the straight line had a slope of 
about x in 8)—in other words with a depth of two miles 
there were seventeen miles from the ship to the place where 
It touched bot tom On the gliding motion down this long 
slope the frictional resistance of the water is an important 
fartor )tt reduces very much the retarding force needed 
at the brake If It were simply a question of holding 
1he cable from gliding down the slope at all the retarding 
force woatd be eqpal to the weight in water of a length 
of cable equal to the death In fact however it Is about 
half that, the other half being accounted for by the fric- 
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In the early summer of 1858 the sable* 
again ready to out to ssa. New payk 
been devised Thomson bad succeeded, 
cuky in getting systematic tests of the 
fished during the manufacture of the 
Most important of nil, be had invented a e 
and testing instrument which was to make 
graphy comm erci ally practicable This was the 
galvanometer the first description of which is l otted 
patent of 1858 

We have no time to Unger over the story Of the ggttt 
of 1858 This time the two ships, after encountering * 
storm of great severity in which the coiled odk tiwwl 
severe damage met in mid ocean, spiced the otMe, grit 
began to pay out simultaneously, the Agamemnon steam* 
Ing towards Ireland and the Niagara towards KiWfosnOt 
land The cable broke when only six nriles were vMm. 
Again the ships met to make a fresh spHcs, and agate Hie 
sable failed when some eighty miles had run out A third 
attempt promised better for some aoo miles west fold* 
when again toe cable broke, this time at a place wham 
it hod been Injured in the storm The ships returned 00 
Queenstown Bright Thomson and the other Uadeto dis¬ 
appointed but not discouraged advised the Board to arhr 
a fresh attempt Thslr advice was taken The ships oapa 
more met at the mid-ocean tende*vouM f and this time 
success crowned their efforts On August 5 both sfcjqps 
comp<eted their task, and the ends of the cable were 
brought to land 

Scarcely bad the enthusiasm awakened by this great 
event begun to subside when It was apparent that dl was 
not well The Irish end of the cable had been handed over 



to Mr Whitehouse who attempted with little or no success 
to establish communication by means of his own slgngfifog 
instruments It was only when the galvanometer of 
Thomson was resorted to with a simple Oanlell battery to 
send the current that messages were transmitted The 
Board dissatisfied with Whitehouse s action directed 


Thomson to take complete charge Various Important 
messages passed but the tests showed that the insulation 
of the cable had broken down a bad fault developed, 
which had doubtless been Intensified if not produced by 
the high tension induction coils used by Whitehouse The 
signals grew more and more feeble and in a few 'Weeks 
tor cable altogether ceased to speak 

It never spoke again and not until 2865 was the attempt 
made to lay a new Atlantic cable By that time much 
had been accomplished It was in the intervening yeafl 
that the work of establishing standards for electrical 
measurement was undertaken by a committee of the British 
Association The committee was appointed at the instance 
of Thomson and he took a prominent part In its woric. 
Besides this the cable engineers were busy and were 
gaining experience from lines laid in other places Method* 
of systematic testing were devised a type of cable was 
designed which was better adapted than before to bear 
the strain of laying and especially the much severer strain 
of picking up and material Improvemsnts were made in 
the paying-out machinery 

In 1864 the Great Eastern was available for laying the 
cable Thomson along with Cromwell Varley went as a 
consulting e x pert on behalf of the company Twelve 
hundred miles were successfully laid and than a fault 
showed itself picking up was begun but In maamuvring 
the ship toe cable parted in deep water Attempts were 
made to recoyer it by grappling three times It was booked 
and brought part of the way to toe surface but the thaririss 
used to couple up successive lengths of the grappling tope 
were too weak to stand toe strain Grapnel tops, apd 
cable were lost and the ship returned with the wk un¬ 
finished but with everyone now full of confidence not, ably 
that a sound cable could be laid but that toe lost tebk 
oould be found and lifted. 

In 1M6 toe thing was done; an eaflrefy now caUe ww 
laid with complete s u cc ess and then the Great Mattam 
with her consorts proceeded to the lost epd of tbs tfchfc 
of t86n and began once stum to fhh In Water tnort flm 
sooo fathoms deep A fortstght passed before the w a fahafl 
at Valencia saw any sign then toe spot of tight fcjgof 
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And aril Bt ly Hi# flickering* shaped themselves 
► 4 etUr* tad mrd* Tht cable bad awakened to life, 
t ware ahd It too was^ompltu 

the operations Thomson was in the ship 
led at Valencia Thanks to their labours, 
fid to (hots of Mr Willoughby Smith, the contractors' 
dfioirhiafti the appllancee for testing on board ship had 
tygn brought to a degree 0 i perfection that left nothing 
tot bp deafiwt By this time ft was generally recognised 
thhr the credit for Atfcultia telegra phy , regarded as an 
dfteetrkdl achievement^ belonged to Thomson though m his 
oheeedijtsrlstlc mann er he would, whan speaking of the 
mMMr dwell on the parts played by others Along with 
Hri C a nniog , the engineer of the expedition, and Captain 
findssbon. wnn commanded the Great Aastoro, ha received 
the honour of knighthood. 

For a time his mirror galvanometer remained the only 
instrument by which conversation could be carried on 
& now proceeded to design a substitute for it which 
should give a record of the successive electric impulses 
of merely exhibiting them to the watchful eye of a 
skilled clerk, lo secure greater power in the movement 
ef the Indicator he mverted the function of magnet and 
boil, making Hie coil the movable piece and the magnet 
the fixed piece. The coil was therefore, made very light 
the magnet, which being stationary might now be very 
heavy, was made exceedingly strong and was arranged so 
that the coil lay in an Intense field between its poles 
The movement of the coil actuated a very light pointer or 
rathtr pen, in the form of a siphon-shaped tube of fine 
drawn glass from which ink was deposited on a running 
paper band Here we find the earliest example of the 

moving coll type of galvanometer, often called the 
D’Axxonval type by those who do not recognise its real 
origin It is a typo now familiar in many practical inntru 
meats for the measurement of direct-current amperes and 
volts but an important element in the Invention is still 
to be named It was essential that the glass pen should 
write without friction and Thomson effected this by the 
happy device of electrifying the ink so that the Ink and 
the paper attracted one another, with the result that the 
wlphon was maintained in a constant state of rapid vibra 
tlon, alternately advancing to the paper to deposit a minute 
drop of Ink and then springing back but all tho tune free 
to follow without friction the movements of the coil in 
obedience to the electric impulses arriving through the 
cable Dynamically the siphon recorder hot to satisfy the 
same conditions as those that determined the design of the 
mirror galvanometer It draws on the moving strip of 
paper a curve of arrival for every one of the successive 
currents of which the signals are composed 

To this day the recorder remains in universal use as 
the standard Instrument In submarine telegraphy It has 
been simplified by the substitution of permanent field 
magnets for electromagnets and by the use of an electro¬ 
magnetic vibrator for the siphon instead of electrification 
-Ganges which were made in later years by Thomson 
himself 

It is time now to turn to Lord Kelvin 0 work In navlga 
tlon Taking the two oldest aids to navigation tho com 
pass and the sounding line he revolutionised them both 
where most men would have thought there was nothing 
left for invention to do he found much He has earned 
profound gratitude for applianoc* which add i mm ea s urably 
to the security of all who go to sea He has been called 
the best friend the sailor ever had and It is said that a 
Wuefacket was once overheard to remark ‘ I don t know 
who this Thomson may be but every sailor ought to pray 
ter Mm every night ” 

ft was about 1875 that he began to study the compass 
£«rtly because he had undertaken to write an 
on it for Good Wordt and partly because he had 
£**011 to prepare for the Royal Society a biographical 
5 *?" ®* his frlertd Archibald Smith containing an account 
K Smith • work on the theory of the perturbation of the 
^-pass caused by the magnetism of Iron ships Kelvin s 
patent for an improved compass was taken out in 
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rolled. Sometimes an attempt was made to reduce this 
unsteadiness by introducing friction at tho plvtot, which 
in a way, made matters worse by causing the compass 
to stick pointing in a wrong direction Under a mistaken 
Idea of what would lead to steadiness, the card was made 
heavy and the needles long and the long needles made ft 
Impossible to correct the compass properly for the 
magnetism of the ship This was the most serious defect 
of alL In iron ships and especially in ironclads, the 
compass Is at the mercy of disturbing influences which do 
much to mask the true directive force of the earth s mag 
netic field, lo neutralise these is Indispensable the way 
to do it, as a matter of theory had been pointed out but 
i was only through the radical change in construction 
which we owe to Ketvm that it became possible to carry 
the process into effect 

He recognised that for this purpose the needles must be 
short Further, that for steadiness what was wanted was 
a long period of horizontal oscillation—in other words 
small magnetic moment relatively to the moment of inertia 
of the card but to keep the frictional error down the 
weight of the card including the needles should be small 
So he made the card as light as he could get it—a mere 
aluminium rim tied by silk threads to a small central 
boss just as the rim of a bicyclo wheel is tied to the nave 
by wire spokes and from the silk thread spokes he hung 
short pieces of magnetised knitting needle to serve as the 
magnets The result was that not only was the total 
weight very small but it was nearly all In the rim, where 
it is most useful for giving momont of inertia and con 
sequent slowness of period Magnets and all the card 
only weighs 180 grains for a 10-inch size and yet its 
period of oscillation is much longer than that of the old 
standard compass while its friction error Is less 

Another admirable feature of Kelvin s invention was his 
method of keeping the compass always level and free from 
pendulum Uke oscillation He hung the bowl as usual 
from gimballs but with kmfe-edg^s instead of the usual 
round spindles at the trunnions and under the card he 
provided a chamber at the bottom of the bowl partly filled 
with castor-oil You see this in the glass bowl now on the 
table There \4 a ^lasm partition to separate the place 
where the compass card stands from the lower part of the 
bowl and In the lower part is the castor oil Its function 
is to damp out any oscillation of the bowl that may tend 
to be set up by the rolling or pitching of the ship and it 
docs so by dissipating the energy of such swings At the 
same time the kmfe-^dge gimballs leave the compass per 
fectly free to take up a true level 

Another feature Is that the bowl and gimballs as n 
whole Is hung from springs to withstand vibration caused 
by the action of the screw or m warship* by gun fire 

Now as to the correction for the ma*,n tUm of the ship 
Let me indicate very briefly the nature of that problem and 
how ft is solved 

An iron ship is a great magnet or rather 1 great flggre 
gate of many magnets Her magnetism nt any instant 
springs from two causes First ihpre in the nye or less 
permanent part which she tikes up first when me Is built 
it depends to a great extent on now her head lay while 
ihft was on the stocks Then there Is the induced part 
which changes with cverv change of course- a transient 
effect duo to the induction of the earth ■ magnetic field 
Strictly speaking the induced magnetism it not entlrelv 
transient nor is the other bv any means entirely per 
manent but the ideal division into transient and permanent 
Is a highly useful one provided we understand thi limitn 
tlon within which it is to be accepted Now think of 

what happens when the ship is swung that is turned 

so that she heads surras! vely on all points The ptr 
manent magnetism will cause an error of the compass 
which w;ll be of the simo nature as you would find if you 
placed a compass necdk* on a fixed pivot and disturbed it 
by turning a bar magnrt slowly round a vertical axis 
This error will rearh a maximum twice in the revolution 
once to oap side and once to the other aide—In other word 
once In each semicircle Hence ft Ik called the semi 
circular error The permanent magnetism of the ship hn* 
a vertical component and this causes not onlv semicircular 
error but also a heeling error namely a deflection of the 
compass when the ship inclines to either side 
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By a combination of three acts of correcting magnets 
two horizontal and one vertical, Kelvin obtained complete 
neutralisation of the disturbing effect of the ships per 
manirnt magnetism both as respects semicircular error in 
change of the ship s course and heoUng error as she heels 
nr rolls From time to time if the condition of perfect 
compensation is to be maintained the position of these 
various correctors has to be altered because of changes 
which take place in the so-called permanent magnetism of 
the ship The navigator has always to be on the look-out 
for the gradual development of errors from this cause 
however perfectly the first adjustment has been carried 
out 

We have next to consider the effects of induced 
magnetism The most important of these arise from the 
fact that the ship is a long body of mognetisable material 
turning in a horizontal plane and therefore subject to the 
inductive influence of the horizontal component of the 
earth’s magnetic field Think of what would happen if we 
were to take a pivoted compass needle and place it above 
or below a bar of soft iron and slowly turn the bar round 
in a horizontal plane We Hre to think of the bar as 
having no appreciable magnetic hysteresis so that in every 
position it is the induced effect only with which we have 
tc do What will be the nature of the deviation? Whpn 
the bar points north and again when it points south there 
is no deflection of the needle for though the magnetism of 
the bar is then at its strongest the field due to it is in 
the line with the undisturbed earth fa Id also a hen the 
bar points cast or west there is no deflection for the bar 
then takes up no magnetism bjt between these points 
namely when the bar is pointing NT S E S W or 
N W the deflection Is at its maximum So in a ship $ 
compass this error due to the purely transient magnetism 
Induced bv the horizontal component of the earth s field 
has its maximum on these four courses once in each quad 
rent nnd for that reason it is called the quadrantal error 

It it duo as up Ime seen to the slop s being a long 
body extending fore and aft and it is corrected by 
balancing this excess of fore and aft iron by other iron 
placed quite near the compass and on either side of it 
Hie two balls which jou sw on the svd* of the Kelvin 
binnacle are the correctors for quadrnntnl error Thcv are 
adjusted In the first place bv selecting a suitable size of 
ball and then pheing them nearer to or further from the 
compass until on swinging the ship the qundrantnl error 
disappear* The possibility of correcting the qmdrnntal 
error in this wav had been pointed out b\ Air> as enrlv 
ns 1840 but with the old form of compass card nnd 
needles it could not be done because of the exr s ive length 
nnd large mxgnetu moment of the nenlles To npplv the 
method io n compass of the old pattern would have needed 
globes of impracticable size not a f< * inches in diameter 
m these are but weighing tons Kelvin with his short 
nrodles on a light card made it possible to carry out the 
process and so gate the world for the first time a com 
pas* llmt would point trulv to the magnetic north not 
withstanding all the perturbations due to permanent and 
induced magnetism In the Iron of the ship 

One more of these disturbing causes rt mains to be men 
tioned The vertical component of the earth's field induces 
magnetism as well as the horizontal component and gives 
rise to an additional error of two kinds namely n further 
temicirculnr error and a further heeling error These are 
distinct from the semicircular error and heeling error due 
ro permanent magnetism and the right way to correct 
them is to fix a bar of soft Iron in a vertical position 1 
nrar the binnacle so that the magnetism induced on It will 
act as a counter-balance This is the Flinders bar so 
railed beesuse Its use was pointed out by Captain Flinders 
ax earn os 1801 It has generally to be fixed in front of 
the binnacle and in Kelvin’s compass it is made in several 
separate lengths of soft iron which can be put together 
to make up a bar giving any necessary amount of correct 
Ing effect 

The main function of the Flinders bar is to correct the 
semicircular error due to Induced vertical magnetism So 
far a* the heeling error is concerned it also helps but in 
practice It la tound convenient to correct a part of the 

* Thjtl* to uy vortical urban the ship U on even keel or perpendicular to 

the cmfc. 
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heeling error due to induced magnetism by m e ans of ttb 
same kind of permanent magnet cor re ctors af 1 1 Mmq, 
already described in speaking of the heeling arrdr fsHb 
permanent magnetism namely vertical magnet bars ptao# 
in a can in the binnacle directly under the centre of t 
compass card The number and height of these bax? hi ft 
therefore to be altered from time to time, as the ship MQyjk 
to regions where the vertical force is different When the 
heeling error is fully corrected we escape one causa Of the 
unsteadiness which a compass shows when a ship refta, 
for we escape the magnetic cause of oscIUatioft, namely, 
the alternate magnetic puil # to port and starboard, but a 
purely dvnamlcal cause of unsteadiness necessarily remains* 
arising from the fact that the point of suspension of A 
compass card must be placed some way from the centre 
of gravity to hold the card level against the dipping action 
of the earth s magnetic £etd Consequently, every roll to 
either side applies a mechanical couple tending to set up 
oscillation and if the period of the roll were the same or 
nearly the tamo as the period of oscillation of the card*, 
the disturbance would become so great as to make steer* 
ing by compass impossible It was to secure steadiness in 
this sense that Kelvin strove to give his compass card 4 
long period of oscillation recognising that the right way 
to obtain steadiness was to imuce the period much longer 
than the period of the slowest rolling motion liable to 
occur in a ship ut the same time keeping the friction as 
small as powible fhe problem of securing a steady 
friction less compass was a problem where as in the inven 
tion of the mirror galvanometer his genius for practical 
dynamics guided him to the right solution In the case 
of the roi ipass it was rendered difficult by the fact that 
other conditions apparently antagonistic had at the same 
time to be satisfied in order that the correction of magnetic 
errors might be completely earned out 
The evolution of the Kelvin compass In its main 
features took about five years but a longer task lay 
before the inventor in overcoming the professional con 
servatlsm of sailors the objections of the so-called practical 
man active hostility in some quarters and the passive 
resistant n of official inertia Gradually the compass came 
to be used m merchant vessels of the best appointed class 
hnllghuntd navigators such as Captain Lecky the author 
of the well known Wrinkle® became its enthusiastic 
advocates foreign admiralties took it up and in our own 
Mprvice individual officers were quick to see its merits 
( aptain Hsher now Admiral of the Meet Lord Tisher was 
warm in Its praise after observing Us behaviour in ships 
under his command first in the Northampton in rough 
wexthcr and afterwards in the Inflexible during the firing 
of heavy guns in the bombardnunt of Alexandria That 
was in 188a but it was not until November 1880 tint the 
superintendent of the Compass Department of the 
Admiralty wa® in a position to inform Lord Kelvin that 
his 10-mch compass was to be adopted as the standard 
compass for the Na\) This wa* twelve years after the 
date of his patent and more than eleven years after he 
had laid the invention formally before the First Lord The 
wav of the inventor like that of the transgressor may 
still be hard but I trust it Is not so hard now as It was 
then One does not care to dwell on the spectacle of a 
Kelvin spending his strength in disheartening effort as the 
sea lieats against a cliff It Is painful to read the com 
spondence and discussions of these weary years One does 
it with increased admiration of the infinite patience which 
at last secured to us the benefits of hla practical genius 
The use of the Kelvin compass may now be said to be 
universal except that In the Navy a modified form due 
to Captain Chetwynd with a card Immersed in liquid Is 
taking the place of the Kelvin dry card In the newer ships 
as being steadier still under gun fire The svstem of 
correction remains substantially unchanged and the com 
pass continues to embody the same mechanical features as 
formed the basis of Kelvin’s invention ^ 

In the navigational sounding machine we have another 
Invention of first-rate importance second only to the com 
pass In practical value to sailors and remarkable for its 
extreme simplicity It was hit coble laying experience that 
first led Kelvin to take on interest in deep’+efc sounding 
The process as then carried out was a laborious one 
The line was a rope an Inch and ft half In circumference 
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ttdugb it earriad 1 very htavy aixikar the resistance 
jnotfen through the water was so groat that it took 
that to reach the bottom. For the same reason 
had to be stopped while the Una ran out, and, 
•hallow water while It was being heaved in 
hands were needed and much time was spent In 
a oast* Hence It came about that the operation of 
teyond the use of the hand-lead in quite shallow 

__but little resorted to as an aid to navigation, 

notwithstanding the importance of the indications It could 
give in such cases as when a ship was approaching land 
to a fog or In circumstances which made the exact position 
uncertain when the depth might be anything up to say 
ons or two hundred fathoms. 

1 have spoken already of Thomson • study of the forces 
ictlng on a cable during Its submersion Applying thess 
principle* to the *ounding 4 ine, he recognised that to make 
the one slip down quickly It should have the smallest 
possible and the smoothest possible surface and this led 
Um to use a single wire of steel—the steel of high tensile 
strength used in pianofortes In 1873 he demonstrated the 
practicability of using wire by taking a sounding and find 
lag bottom at avoo fathoms in the say of Biscay with a 
to-lb. sinker and a single wire of No as gauge He soon 
Sevised a suitable drum and winding In wheel for deep- 
tea use, and from this was developed later a compact form 
of navigational sounding machlno by which flying sound 
logs are taken without stopping the ship. 

In a flying sounding the wire streams out behind, taking 
sn oblique course to the bottom and the length of wire 
that runs out is greatly in excess of the depth To read 
tbs depth directly Thomson invented several forms of 
depth gauge the simplest of which is a long narrow glass 
tube closed at the top and coated Inside with chromate 
of silver or some other chemical which Is discoloured by 
the action of sea water This tube Is put in 1 protecting 
ease, which is attached near the sinker and as it descends 
the increased pressure forces the sea water up into it, com 
pressing the air and indicating the depth by the height to 
which the chemical lining Is discoloured Accordingly the 
depth is read off by laying the tube against a scale when 
the line Is again drawn on board 
This machine has become a standard navigational appll 
•nee The length of wire In common use is 300 fathoms 
A strand of seven fine steel wires which gives greater 
flexibility, is now substituted for the single wire ft runs 
out under a regulated tension supplied by a rope brake 
which retards the rotation of the drum on which the wire 
la wound When the tinker touches bottom the tension Is 


at once seen to slacken, or rather felt to slacken by a 
sailor who keeps a little rod of wood lightly pressed against 
the wire while It runs out the drum is stopped and the 
wire Is slowly wound In again by hand or in the latest 
naval type by electric motor Lord Kelvin s final Improve¬ 
ments In the machine were made only a year or so before 
Wa g death they were In fact his last serious Inventive 
work. They include a large horizontal dial for reading 
the number of fathoms of wire out, and with this It Is 
often practicable to tell the depth very cloeely without 
retorting to a depth gauge at all, for In the modem 
machine the action is so uniform that, at any given speed 
Of ship, a definite relation holds between the depth and the 
length of wire out and by finding this relation once for 
all a table can be prepared by which the speed Is known 
and #0 when the length of wire out is observed the depth 
mgy be at once inferred This system is now In regular 
ose In the Navy A pair of the Kelvin machines stand on 
the bridge the wire runs out along a boom at either side 
and over an Ingeniously designed pulley or fair-lead when 
■ew soundings are wanted they can be taken systematically 
«d In quick succession while the ship proreeds at un 
dimin ished speed and the depth Is called out for the In 
fontnation of the navigating officer almost as soon as the 
we hu stopped running out Alike In the Navy and the 
»*thant servkrt there Is no difficulty in making It a 
{Mtfor of routine to keep the sounding machines going 
WwaaantW when near shore or within, say, a hundred 

thick weather 

_,(Pr H wtog.thwi went on to epenk of Lord Kelvin’* 
ysy y * Sumner or “ podtlon-Dne" method of 
working Out tight* tt aea end hi* toMet for facilitating 
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Sumner s method, aUo his harmonic analysis of the tides 
and his tide-predicting machine) 

In attempting this account of the work of Kelvin In 
telegraphy and navigation 1 am embarrassed by Its volume 
and Its range The time has proved far too short for a 
fitting notice of discoveries ana Inventions so various, so 
fundamental so far reaching in their practical effects 
Yet we have dealt only with a very small part of the 
whole achievement of a man not less remarkable for 
sustained industry than for outstanding originality—a man 
incessant In action and In thought—of whom it may be 
huiy said that there is no department of physics on which 
he has not left an abiding impress 

I have said nothing to night of the lofty flights of scien 
tiftc Imagination which arc perhaps his highest title to 
fame but I have said enough to show that Kelvm was 
no mere philosopher with head in the clouds Hr was 
quick to recognise a real need quick also to see how 
tne need should be met He found material for invention 
in the most commonplace appliances because his mental 
habit was In everything to seek for the how and the why 
and to ask himself in what way the thing might be done 
better He hod an infinite faculty of taking pains of 
adhering to a purpose until he secured Its full accomplish 
tnent, of going on from Improvement to Improvement In 
pursuit of the more perfect result and with all this a 
courage and hopefulness that no opposition could damp 
that never accepted defeat 


: UNIVERSITY AND EDUCATIONAL 

\ INTELIIGENCE 

Caubrioos —Dr E W Hobson FRS fellow tutor 
and lecturer In mathematics at Christ • College has been 
elected Sadlenan professor of pure mathematics Dr 
Hobson was senior wrangler in 1878 and has been mathe 
metical lecturer in the University since 1884 a lecturer in 
Christ s College unco 1879 and for the last few years 
Stokes lecturer His earlier published work related pnn 
cipally to spherical harmonics Bessel s functions and 
other allied functions together with the cognate subject of 
the theory of the potential On these subjects he published 
a memoir In the Philosophical Transactions of the Royal 
Society two memoirs In the Cambridge Philosophical 
Transactions and a senes of papers in the Proceedings of 
the London Mathematical Society About the year 1900 
Dr Hobson began to publish a senes of papers dealing 
with the theory of aggregates that of functions of real 
variables, the theories of G Cantor and the fundamental 
principles of mathematical analysis and In 1907 his 
treatise on the theory of functions of a rial variable and 
on Fourier s series was published by the University 
Press Since the appearance of this book he has during 
the last two years published several papers In which he 
has given a general convergence theorem and applied It 
to questions connected with the representation of functions 
by means of series of Sturm Liouville functions Legendre s 
and Bessel s functions and to the elucidation and extension 
of the theory of Hamilton s fluctuating function* He has 
also quite recently published paper* dealing with Lebesgue s 
new theory of integration in relation to the fundamental 
processes of the integral calculus 
London —The first annual report of the Military Tduca 
tion Committee on the work of the university contingent 
of the Officers* Training Coips which was presented to 
the Senate on February 33, has been issued The con 
tingent which was formed under the authority of a War 
Office letter dated January 7 1909 numbered 34 officers 
and 783 enrolled cadets at the end of the year Three 
unit* are included an engineer unit of one company an 
infantry unit of a battalion of six companies and a 
medical unit of three sections of a field ambulance An 
application has been submitted to the War Office for per 
mission to organise Artillpry and Army Service Corps units 
and to augment the medical unit University College has 
the largest number of cadets (ifto) King’s College coming 
second with 133 and the medical schools Guy s 

(67) and Mlddleeex (64) ere well repirwrted The report 
contain* much «t*tistica! informetlon throwing light on tn* 
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ages and educational antecedent* of London students As 
regards the ages 0/ cadets, the largest groups (159 and 151 
respectively) (all in the age limits nineteen to twenty and 
twenty to twenty-one Of the 783 cadets, 1*7 were 
educated abroad—^ in India 40 in other British 
dominions and colonies and 31 in foreign countries The 
educational results achieved in the contingent appear to be 
satisfactory 33a cadets having already entered for Certifi 
cete A and 3 for Certificate B granted by tho War Office 
for military subjects The first camp was held at Salis¬ 
bury Plain in August and the first inspection by Major 
General Sir F W Stopford which was neW during camp 
produced a highly satisfactory report 


It Is announced in Science that a depat tment of expert 
mental breeding ha* been established in the college of 
agriculture of tho University of Wisconsin Dr L J 
Cole of the Sheffield Scientific School at 1 ale has been 
appointed an awclntc professor of experimental breeding 
Dr Cole will take up his new work shortly and will 
conduct investigation* in the subject of experimental breed 
Ing with spetlal reference to the laws of heredity and 
Improvement of animal life 


Si* George Gklfnhill contributes some impressions of 
a visit to Berlin and it* educational establishment* to the 
Engineer for February 35 The chief object of his visit 
was to accept an invitation to examine the MiUtartechnlsche 
Akademie an establishment devoted to the instruction of 
Officers in the science and manufacture required in modern 
warfare Sir George seems to have been deeply impressed 
with this splendid and efficient institution which is such 
at we have not in this country Sixty officers are under 
Instruction for a course of four years, more complete than 
is required now for a degree in honours at Cambridge 
and their zeal and interest is said to be enthusiastic it is 
considered bad form not to give the very best for the 
glory of the Fatherland Of special interest was the 
modern ballistic laboratory established in the last four or 
five years under the direction of Prof C Cranz This 
Includes lecture and experimental rooms filled with the 
most modern apparatus and alongside a bomb-proof range 
of 60 metres Sir George Grecnnlll seems to have taken 
delight in showing Prof Cranz how to apply the six-point 
contact principle a* required for a rifle rest using for the 
puiposes of demonstration some nails and a broomstick 
witn broom as a rifle was not for the moment at hand 
The principle was given very clearly about 1867 in Thom 
son and Tail’s Natural Philosophy but as Sir George 
truly remarks is too scientific for the official expert to 
giasp 


SOCIETIES AND ACADEMIES 

London 

Royal Society February 94 —Sir Archibald Geikie 
KCH president in the chair —Sir William Abney 
colour-blindness and the trichromatic theory of colour 
vision —W Ovamsr and H Prinjrl* Contributions to 
the bio-chemlstry of growth The total nitrogen meta 
holism of rats bearing malignant new growths The 
nitrogenous metabolism was determined in rats before and 
after transplantation with a rapidly growing epindle 
celled sarcoma The results show that less nitrogen is 
necessary to build up a certain weight of tumour tissue 
than is necessary to build up an equal weight of somatic 
tissue of the host No evidence could be obtained that 
the tumour cells had a higher affinity for nutritive material 
than the growing cells of the host or that they secreted 
substances having a toxic action on the nitrogenous meta 
holism of the host The conclusion was arrived at that 
the cells of the new growth derived the nitrogenous 
material necessary for the building up of new tissue by a 
sparing of the protein metabolism so that a smaller amount 
Was utilised as a source of energy and a larger amount 
for the building up of new tissue —W Ortmir and H 
SrtHffts Contributions to the bio-chemlstry of growth 
The distribution of nitrogenous substances in tumour and 
somatic tissues Estimations were carried out of the total 
nitrogen content of rapidly growing transplanted tumours 
(carcinoma and sarcoma) and of the tissues bf the animals 
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bearing these tumour* The multi which confirm 
arrived at by observations on the nitrogen metUboHsm 




This diminution in the nitrogen percentage was found to 
be due to the fact that weight for weight fh* cancerous 
tissue contains only about three-fourths of the amount of 
protein substances present in the tissues of the host In 
other words with the same amount of protein a bitter 
mass of tumour tissue than of host tissue can be built up* 
The simpler abluret nitrogenous products of cell meta¬ 
bolism however are present In slightly greater amount 
in the cancerous tissue It Is polnteo out that these results 
have a bearing on the mode of growth of cancerous tissue. 
Since the tissue of a neoplasm can be built up with less 
protein than the same*weight of host tissue, the former 
must grow more rapidly than the Utter In circumstances 
where both are using up nitrogenous material for mere 
growth at tho same rate —A Mardsn and W J 
Voung The alcoholic ferment of yeast juice Part v , 
tho function of phosphates In alcoholic fermentation The 
two following equations were previously prop os ed by the 
authors to represent the course of alcoholic fermentation 
by yeast juice — 

( 1 ) aC 4 II lJ 0 t + aP0 4 HR 1 sa9C0 1 +aC J H 4 0+ 

»H 1 0+C.H i# 0 4 (P0 4 R 1 > # 

(a) C 11 u0*(P0 4 R 4 ) 4 + 2 H t Oa*C 4 H tl O t + 1 P0 4 HR, 


[ hese were founded on (a) the determination of the amount 
of carbon dioxide and alcohol produced by the addition of 
a known amount of phosphate In presence of excess of 
sugar (b) the production of a hexosephosphate of (he 
composition C 4 H. t 0 4 (P 0 R*), (c) the occurrence of an 

enzymic hydrolysis of this substance with production of 
free phosphate In order to obtain further experimental 
justification for this view several additional determinations 
have been made and these form the subject of the present 
communication The results which have been obtained are 
as follows —(1) When glucose or fructose is added to 
> east juice In presence of excera of phosphate a period of 
accelerated fermentation occurs during which the added 
sugar undergoes the reaction (x) quoted above one molecule 
of carbon dioxide being evolved for each molecule of sugar 
added (9) When the available phosphate of a mixture of 
forment coferment and sugar is greatly reduced the total 
fermentation produced become* very small The addition 
of a small amount of a phosphate to such a mixture pro¬ 
duces a relatively large increase in the total fermentation 
even after allowing for the amount of carbon dioxide 
equivalent to the phosphate added (3) A hexosephosphate 
when digested with yeast Juice is hydrolysed by an enzyme 
(hexosephosphatase) with production of free phosphate and 
a sugar which I* capable of being fermented by yeast 
A* the result of thl* hydrolytic action the hexosephosphate* 
when treated with yeast Juice or xymm are finally converted 
into carbon dioxide alcOhol and free phosphate In the 
light of these results it becomes necessary in discussing 
the chemical changes which the molecule of sugar may 
undergo in the process of fermentation to taka Into con 
qidrratlon the f ict that two molecules of sugar are Involved 
In the reaction 


Zoological 8odety Febvuiry 15—Dr S F Hamer, 
FRS vice president in the chair—R E Tumor 

Additions to our knowledge of the fossorial wasps of 
Australia Many new species were described belonging 
chiefly to the families Thynmdss and Ceropalida? The 
Thynmdaa had been collected chiefly by Mr H M Giles 
In South western Australia and many interesting notes 
had been contributed by him on their habits The sexual 
differences were extreme and hitherto few Western 
Australian species had been correctly paired The femaldl 
were wingless and the mouth-parts extremely minute so 
that only liquid food could be taken and this was ustthl^y 
disgorged by the male and placed In the mouth of the 
female Mr Giles had observed several cases of cross- 
pairing In which the male was carrying the female of a 
different species f there could be no doubt aa to tho accuracy 
of this observation though It was possible that the maw 
claspers might be used for carrying the female wheft 
coupling did not take place. The geographical distribution 
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tfwmt Ant&cftofc* (fam Scoliid*) now almost 
confined to the Southern Hemisphere, was also 
H Onios Descriptions of new Lycanidse 

_a from trdfrtcal South Africa* The paper 

an account of the numerous new forms collected 
blfr G L Bates on the Ja River, Cameroon* and by 
Harr Land beck in the Upper Kaai district of the Congo — 
C. L IS B l sns r Certain subcutaneous fat-bodies in 
toads of the genus Bufo In Bufo vifidis of which the 
author had examined fresh material, these fat-bodies were 
vary well developed, and on ^reflecting the skin from the 
ventral Surface one noticed a pair of gland like fatty 
structure# at the junction of the hind limbs with the trunk 
Ttiev ware present in both sexes and varied considerably 
Ur Am and colour in different individuals but were quite 
constant In position* 

Llimesfi 8 ocivty February* *7 —Ur D If Scoft 
f R.S, president in the chair succeeded by Mr H W 
MonCktoa, treasurer and vice-president.—W T Saxton 
Recent investigations upon the anatomy of the genera 
Widdringtonia, Endt and Callltris, Vent Evidence is 
brought forward to show (x) that Widdringtonia and 
Cairn* do not conform to the “ Cupressinese ’* type 
ft) that Widdringtonia cannot be merged In the genus 
Callltris, but must rank as a distinct genus CalUtrinese 
U suggested as a tribal name to include these two genera 
(possibly also Actinostrobus and Tetracllnis) Both 
morphological and anatomical differences are pointed out 
between CalHtrls and Widdringtonia which seem more 
than sufficient to warrant the retention of Widdringtonia 
as a separate genus — G Masses Evolution of parasitism 
tn fungi To understand clearly the evolution of parasitism 
It is important to grasp a fundamental point In the cvolu 
tion of fungi generally The most primitive forms were 
aquatic ana reproduced by zoospores which necessitated 
the presence of water to secure their dispersion As the 
fungi gradually took possession of dry land a second 
asexual or conldla form of reproduction, suitable for dis 
perslon by wind Ac was gradually evolved This sup¬ 
plementary conldlal condition is always the form that has 
assu m ed a parasitic condition the older sexual phase re¬ 
maining at a saprophyte and developing when the host is 
exhausted. Parasitism Is mainly the outcome of oppor 
tunlty and the fact that fungi present all stages of 
parasitism and that a saprophytic fungus can be educated 
to become a parasite proves that parasitism Is an acquired 
habit Incipient or Imperfectly evolved parasites promptly 
kill the host and consequently curtail the period of their 
own existence as Pythium De Baryanum A higher stage 
of parasitism is reached by many of the rusts and smuts 
Vtmmgo avtnae &c where the host Is attacked as a 

seedling and Is stimulated to an unusual condition of 
growth throughout Ita normal period of growth More 
advanced parasites show a tendency to arrest the produc 
tion of spores and conldla and to perpetuate themselves 
by perennial mycelium located in some perennial vegetative 
portion of the host (root tubers Ac) or in the seed In 
the most highly evolved parasites reproductive bodies are 
entirely arrested and the parasite Is perpetuated by hiber 
nating mycelium only —T B Platohar The Orncodidw 
and Pterophorldft of the Seychelles Expedition «—Dr G 
Msrieln Die von Heim Hugh Scott auf den Sey 
chellen gesammelten Emblldlnen Conloptervgidcn und 
Hemerobitden —Dr N F He te nyrsw Die Termiten der 
Seyohellon Region —L A Borradall* The land and 
amphibious Decapods of AJdabra 

ffcfsl Anthropological Institute, Februsrv sc —Sir 
Richard Martin, vice-president, in the chair—Miss M F 
Owrfcftm Notes on High Albania High Albania Is the 
only spot in Europe in which the tribal system exists 
Intact The tribes occupy the mountain land which forms 
the north west corner of Turkey in Europe They are 
exogamous but male blood only counts Each tribe Is 
piled by a council of elders by ancient laws handed down 
by oral tradition which are strictly enforced Roughly 
the tribes may be divided into three groups, pne of which 
telto a tale of origin from Bosnia the second of partial 
? r W« from Rashia and the third which declares that it 
5** , been there all the time ” *J*he tale of origin from 
««lla Is opnfiringd by the fact that the same tattoo 
patterns used by these tribes are usfe| in certain districts 
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of Bosnia They consist of various arrangements of the 
cross the sun and the moon Among other very ancient 
customs the Lcvirate Is still practiced even by many of 
the Roman Catholic tribes Blood vengeance is extremely 
prevalent throughout both Christian and Moslem tribes 
Its rules are complicated It Is undertaken rather to 
cleanse the honour of the slayer than to inflict punishment 
on the slain Up country the houses are all stone kulat 
(towers) built for defence and having no windows but 
only loop-holes for nfles Communal families of as many 
as forty members Uve together in one room ruled by the 
house lord, who has often power of life and death over 
his subjects Marriage is always by purchase save for 
an occasional forcible capture Children are betrothed in 
infancy Thirteen to fifteen is a common age for a girl's 
marriage and fifteen to eighteen for a boy Hospitality 
is the universal law of the mountain The tribesman If 
he receives a traveller at all gives him of his best 
Paris 

Academy of Sciences February 21 —M tmlle l*icard in 
the chair—G Humbert The minima of the classes of 
binary and positive quadratic forms.—Armand Qsutlsr 
The differential characters of waters arising from springs 
of superficial or meteoric origin and of waters of central 
or igneous origin In opposition to the accepted views of 
Daubrde the author regards many mineral waters as virgin 
springs, not arising from infiltrated water but issuing 
for the first time from the earth Somewhat similar views 
have been advanced by Suets These virgin waters are 
characterised by their issuing from eruptive faults or in 
relation with metallic lodes by being independent of the 
seasons and meteorological phenomena by the constancy 
of their composition and temperature throughout the year 
and by the presence of certain elements such as fluorine, 
boron, arsenic Iodine &e and by the absence of the 
carbonates of the alkaline earths—Gabriel KcMilgs The 
conjugated curves In the most general relative movement 
of two solid bodies—H C Ialnt-R«n4 A solution of a 
problem of vision at a distance—Fercival Lowall New 
canals on the planet Mars Two large canals east of 
Syrtis Major were observed at the Flagstaff Observatory 
on September 10 and reasons are given for supposing that 
these canals are really new on Mars They have the 
character of the other canals—a uniform line of geometrical 
appearance —Charles Nordmann The intrinsic brightness 
of the sun The effective temperature of the solar photo¬ 
sphere Is estimated at 6450° C absolute The intrinsic 
brightness of the sun is calculated to be 310000 decimal 
candles per square centimetre—M Ooggla Observations 
of the comet igioa made at the Observatory of Marseilles 
with the Eichcns equatorial of 36-cm aperture Positions 
are given for February 4 5 7 8 0 10 and 11 —W 

fttskteft A general theorem of exUtrnrr of fundamental 
functions corresponding to a linear diff rential equation of 
the second order — D RompSiu The singularities of 
uniform analytical functions —Jean Ohaxy Differential 
equations the general Integral of which possesses an 
essentially mobile break —G Catty The transformation 
of Abelian functions —Marcel Brillotiln Concerning func 
tion* determined b> their vtiue on a part of the boundary 
and that of their differcntnl coefficient normal to the re¬ 
mainder of the boundary — \ C Vmimaeoe The reaction 
of nascent hydrogen in the dry state By henting sodium 
formate with or without the addition of sodium hydroxide 
hydrogen is evolved If phosphorus sulphur or arsenic 
is added to this mixture and the whole heated to about 
400° C the corresponding hydrogen compounds of these 
substances are obtained With sulphur the pure dry 
sulphuretted hydrogen prepared In this way Is suitable for 
use in analysis —H Bxublcny The separation and purifi 
cation of the dlthionatrs produced In the decomposition of 
silver sulphite or its double salts — H taudachon The 
bromine derivatives of dlmercurammonium —V Augar 
The alkaline mangani manganate* These compounds 
arise from thn action of permanganotei upon moist caustic 
soda slowlv in the cold rapidly on warming with loss of 
oxygen The sodium salt has the composition 
Mn, 0 , 5Na,0 SH.O 

—TM> Vlffion Textiles and Insoluble colouring matters 
—H eopauv The inequality of the properties of the two 
forms (right and left) of potassium allicotungstate and in 
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general of crystals possessing rotatory pew The salt 
isolated by wvrogboj! wu dextrorotatory only The 
author bat accidentally obtained a Imvorotatory variety 
and hat been able to show that tbeee two forms differ 
tfreatly in stability the Imvo v*riefcf paipiiw over completely 
Into the dextro form on re-cirttaUtidf^ from water The 
two specie* differ considerably In their aolubUJty —J 
Wotft The action of the alkaline dibasic phosphates on 
tyrosinase A reply to some remarks of ¥ Agulhon 
Experiments ore cited In detail showing that the action 
of the cniyme if much assisted by the presence of sodium 
phosphate, although at the commencement the phosphate 
retards the reaction —M HHs»Oagwem The sterlUsa 
tlon of Moulds by radiations of very short wave-length 
The Invisible region of the spectrum, with wave-lengths 
between 1030 and tioo Angctrttm units is the seat of 
radiations possessing, a chemical action about twenty five 
times greater than the ultra violet rays produced by mercury 
vapour lamps* The apparatus described utilises these very 
short radiations details are given of Its sterilising activity 
And a domestic installation Is figured possessing advantages 
economically oWt the mercury vapour lamp steriliser — 
Paul Halloa The protection encystment of Proitoma 
lumbfkoideum —H Vlnoont The active immunisation of 
man against typhoid fever A new antityphoid vaccine — 
V Kotfomm The prb-Hercynian movements of the 
Breton massif—*M de Montessus do Bailors The baro¬ 
graph considered as a recording seismoscopo Records on 
barographs have frequently been found to show disturb¬ 
ances corresponding to earthquake shocks From the 
examination of four years bar ogre ms taken at Santiago, 
ft is concluded that the barograph cannot be regarded as 
a useful seismoscope — F Dlsnsrt The estimation of 
fluorescent substances in the control of the sterilisation of 
water 

_ _ _ 
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> the svkvivAt of man 

of Mon A Stuff in UnrtcognittA Human 
By StrOliver Lodge, PR S Pp. xl+w 
Methuen end Co., 1909 > Price 7/ 6d net. 
le « bode that tritt attract great attention, 
. / had d e ee rved y eo There ie a writ-known eay. 
fag meommefldug' fcssn, especially judges to give 
thur oajocturion#, but g new their reasons Possibly 
tps J# wise advice ltithe realm of law, but it is a 
IggWase attitude of mind In the regions of philosophy, 
whim tits mason* aid of the* essence of the tranv 
'action, and the oondunoos may be merely the incor- 
htot dbduotion Of « mad as imperfect as our own 
tyhea* titerefore, a mejfof the standing of Sir Oliver 
Snodga consents, if we may use the expression to do 
hfa u!taking aloud, to lay himself open indifferently to 
the scoffs of the convinced unbeliever and the wistful 
SwOshtatioa of the unconvinced would-be believer, 
‘when he attows us to aee the process by which he 
bine self boa become persuaded of the most funda¬ 
mental doctrine of Ilfs, the whole community owes 
him a very great debt of gratitude 
To most people the question of the survival of 
human personality Is the greatest problem of life a 
positive answer one way or another would affect the 
actions and aspiration* of mankind more than any 
qfber possible consideration or discovery. It is be¬ 
cause of the momentous character of the subject, 
because of the effect that a positive assurance would 
jicm on the majority of mankind, that it has never 
been possible for « person who believed himself by 
any means to have obtained this assurance to keep 
the grounds of his conviction to himself From the 
point of view of the present band of investigators of 
wMeh Sir Oliver Lodge is a distinguished member, 
having regard to the intensely intimate nature of 
tiutir experiences, one may well doubt how far It has 
been expedient to take the general public, as yet 
into the confidence of the small group of fellow- 
WPfktn, Science has this great advantage over other 
kfndrad branches of intellectual activity, such as litera¬ 
ti®* and art —the general public does not profess to 
unddratand its workings, nay, a large section of the 
puMfe prides itself on its inability to understand the 
maftode of science By this means, men of science 
often mope the premature notoriety which is destruc¬ 
tive alike to patient investigation and to the inspiration 
bf Wayward genius Especially in the ease of the 
f*P*rtmeot* with which Sir OHver Lodge deals In the 
ip*t chapters of his book, we may wonder how far it 
hna been entirely discreet at present to open the du* 
wNfe txr the general public. 

V * t? nwgttiluda *• Issue# at stake makes 
y jgpwti t tor any earnest mind to keep the results 
^T:A|tiP«astitqr'a|qwar > the property of a small circle 
IMlqM e>py to bnagine circumstances which would 
r feffly 5*, wtation even for a short period of a 
yjj*? te truth. It is therefore in accordance with 
tiPJM taaRtims of English science that the results 
til Rued fcrmitlgtffens, as soon as,they seem to be of 
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The book before ut does not profess to give an 
account, or even a summary, of all the work w h ich 
has now been accomplished on the subjects of tefb- 
pathy, clairvoyance* hypnotism, &c As we hate 
already said, it contains the story of the way In which 
throughout the last quarter of a century Sir Oliver 
Lodge hat been led to believe, as the result of tap*” 
fuUy planned experiments If not that evidence of the 
survival of man—or, more correctly, of certain men— 
has already been collected, at any rate that there hi 
no reason why it should not be collected We do not 
think that anyone unfamiliar with the recent publics 
dons of the Society for Psychical Research will feel 
that he has proved his point The nature of the evi 
dence prevents any single or any several Incidents in 
thetnsefves from carrying- conviction and will always 
prevent U It is the cumulative effect, addtd to a 
personal realisation of the nature of the evidence that 
must be relied on But even the proceedings of the 
Society for Psychical Research are published in an 
abbreviated form and Sir Oliver only gives a few 
quotations and references to this mass of already 
selected facts 

At present the chief interest of the subject centres 
round the theory of cross correspondences eman tting 
chiefly from the so-called controls that are manifested 
in certain well-known and much discussed automatic 
scripts, and claim to represent the surviving person 
alides of Myers Hodgson, and others Here a^ain 
the general reader cannot possibly realise how much 
is conveyed by the revelation of personality, in char 
acteristic phraseology in appropriate knowledge in 
intellectual equipment A voice in the dark may bring 
absolute assurance to anyone familiar with that voice 
of the corporal presence of a certain being while it i* 
meaningless or passes unheard to a person who is 
unfamiliar with it Similarly indications of known 
personalities, examples of typical intellectual activities 
continuing after earthly existence has ceased, mav 
accumulate to such intensity that no hypothesis is so 
simple or so effective as that which involves the 
acceptance of the belief in their m mifest sun ml 
and after all, it is the essential nature of a satisfactory 
hypothesib which in due course m t\ develop into one 
of the so-called laws of nature that it should offer the 
simplest and most effective explanation of certain 
ascertained facts We do not imagine that the pre 
sent book will suffice to convince anyone who is with 
out other assurance, but we can well understand that 
those who have had the experience of Sir Oliver 
Lodge should feel that the hypothesis of die survival 
of man cannot long lemain in the outer court of the 
enshrined truths of natural philosophy 


AS AMERICAS HIGH-SCHOOL BOOK 0 \ 
AGRICULTURE 

EUmtntM of Agttctilture By Prof G F Warren 
Pp xxiv+434 (\ew \ork The Macmillan Co 
1909 ) Price 5* net 

" r T'HE purpose of the present book * sajN Or 
X Bokey in an introductory note is to make (he 
teaching of agriculture in the existing high schools 
comparable in extent and thoroughness with the teach 
ing of physics* mathematics history and literature 1 
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The interest In the teaching of agriculture,” con¬ 
tinue* the author. M is but a part of a much larger 
question—the movement for teaching by means of 
things that have come withiri the student's experience 
The underlying reason why «uch teaching la desirable 
is because It Brings the schools In touch with the 
home life—the daily life of the community A large 
part of our teaching has had no relation whatever to 
our daily life " 

Thus the author justifies the introduction 
of agriculture Into a high school The sub¬ 
ject is undeniably Interesting to elder scholars whether 
they propose going in for farming or not, but the 
author goes further, and maintains that it is of real 
educational value and can be presented in such a way 
as to train the student to think Few people would 
dUpute these views but we have had to wait until 
now for a little handbook in which they are logically 
carried out 

Hie book Is not, of course, Intended for elementary 
schools The author presupposes some knowledge of 
chemistry and botany and makes no attempt to gloss 
over difficulties It 2 s doubtful whether a scholar 
could study the subject profitably until he is some 
sixteen years of age The author begin* with the 
principles underlying the improvements of plant* and 
animals by crossing and by selection Mendel's law 
and its applications are dealt with at length, and 
mutation forms are also discussed In illustration 
of the improvement effected it it shown that the per¬ 
centage of sugar m the sugar beet has increased from 
8 to per cent or more whilst mai/e cotton and 
other crops have undergone no less change The 
propagation of plants forms the subject of the next 
chapter Root stock*, tuber* cuttings grafting, 
budding are described in some well illustrated pages 
and then we jklss to the consideration of seeds and 
germination tests The student is thus led to the 
study of the food required by the young plant, he 
finds that at first it comes from the seed afterwards 
from the air and the soil. A brief sketch is given of 
the processes going on within the plant tht manufac¬ 
ture of plant food and so on The soil is next con¬ 
sidered , it is shown to consist of small rock particles 
soil water soil air decaying organic matter and 
living organisms all of which are dealt with m some 
detail As usual m American books great stress is 
laid on the importance of soil water The reason Is 
very obvious, two-fifths of the United States is too 
dry to raise good crops without irrigation and the 
Government is building large reservoirs for storing 
irrigation water Further dry farming u practised 
there to a greater extent than anywhere else as yet 
On the other hand on the Atlantic coast the water 
supply is sometimes too great and a good deal of the 
land requires draining 

The author discusses at some length the methods I 
for maintaining the fertility of the land Soils have 
become productive by lying for ages in prairie or 
forett condition whilst organic matter has gradually 
accumulated until some sort of equilibrium is attained 
With the advent of man the equilibrium is upset, the 
prairie broktrt up, grain Is grown for many year* 
and the wastage, which in any case would 
be considerable, Is Increased by the common 
no aio6, vol 83] 


habit of bunting the straw of AttK 

Only In old, long-settled countries to Pf^fft 
value of farmyard manure appreciated 
few farmers in any part of America.” says the 

have yet learned to handle manure wttbddt wit 
one-half of its value ’ Among the causes of dec 
productivity erosion by wind or water Is cofeswrtd 
the worst but it may be prevented by keeping the 
soil in crop as much a* pfisrible Exhaustion of 
humus supply is however regarded as the funda¬ 
mental cause for the decrease in crop yields Methods 
of restoring the fertility of the soil by means of 
manures green crops* and animal excretions arc 
described Then follow some interesting chapters on 
the various crops—maize cotton wheat, timber and 
so on—their economic importance, their metho d s of 
cultivation and the pests to which they are liable 
Finally there is a discussion on the feeding of 
animals 

The treatment quite justifies the author's claim that 
agriculture is a suitable subject for training the mind 
The book is conceived in a scientific spirit and 
executed with great skill It is just the book for the 
)oung agricultural student or, indeed for any young 
student All the illustrations are naturally, American 
but the teacher on this side will find it very ti&eful fin 
making up his course although he will probably wish 
that an equally good book written from an English 
standpoint was available 


hlECTRONIC THEORY OF MATTER 
l a Radwattrwta A Battelli, A OcchiaUnl, S 
Chella Pp xxxii+xil+438 Atti della fondaeione 
scientifica Cagnola dalla sua ntttuaone in Pot 
Vol xxu (Milano 1909) 
r FWO of the most noticeable features of Continental 
i publications of a scientific character are, first 
the number written in a semi-scientific manner for 
popular consumption and secondly the variety 
dealing with special branches of chemistry or physics 
in a manner capable of being readily followed by 
men of science interested chiefly In other branches of 
these subjects Ihe present volume i* an excellent 
example of the second class The firbt part consists 
of reports on essays concerned with different subjects, 
and is followed by the work of Prof BatteJU and his 
coadjutors, to whom a prize of 2500 lire and a medal 
were awarded for their memoir on * The Disoovery of 
Radio-activity and its Influence on Physical and 
Chemical Theory * 

In this book of 438 pages the chief facts of radio¬ 
activity are set forth in a most interesting and Judd 
style, and their bearing on chemical affinity, the 
electronic theory of matter, and the periodic |aW is 
discussed m a manner equally able The standard 
books on conduction in gam and radio-activity usually 
contain too much detail, except for experts In these 
branches of physics, the present authors do not pro* 
fess to give a full account of the facts but only of 
those that are necessary to show the development of 
recent theory Great praise is due not only for the 
clearness with which these facts are dealt, tart also 
for the skilful choice of material from a large* toast 
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£rf iocfe ^riotBar aodp* !* published 
ftStefUri*, and JVmay be frcomqapnded without heal 
jtjatfrfv to atudent* deairing: a aucdnct statement of 
jptfe and their bearing: on modern the$ri«s of matter 
Mid so much, we may perhaps be permitted 
Kt point out various small blemishes 
Chapter 1 . gives an account, in forty pages of the 
ehW resalts obtained by the study of gaseous con 
guettau The usual revolving paddle-wheel Is given 
jt* an instance of the mechanical effects produced by 
kathode rays, but it has been shown by Stark that 
t|»it is due to the heating and not to the momentum 
of the rays The properties of positive rays are given 
in on* short paragraph * as they are of outstanding 
Interest at the present time it might have been 
expected that something/more recent than W Wien s 
original experiments would be mentioned 

On p 6 i the extinguishing action of radium on a 
long spark is ascribed to the conductivity produced 
but, as Peck and the present writer have shown, a 
far greater conductivity may be produced by Rontgen 
rajs without producing extinction 
Chapter id should be especially useful to chemists 
dealing as it does with the instruments used and the 
methods of standardising them, Wilson's tilted 
electroscope might have been included 
On p 127 a method is given of demonstrating the 
positive charge earned bj a rays, actualh the indica 
lions of the electroscope would be the same if the 
rays were uncharged all the experiment shows is 
that the £ rajs are charged negatively The proper 
demonstration is given later 
The deduction of the transformation constants from 
the decay curves is exceptionally well done as is also 
the question of electromagnetic mass In connection 
with the latter Sir J J Thomson has given reasons 
for thinking that the number of electrons in an atom 
Is small, these reasons should have been mentioned 
in the discussion of atomic architecture 
Chapter xi gives an account of conduction in metals 
according to the electronic theorv \ difficult) not 
mentioned here is the fact that on this theory accord 
infe to Thomson the energy required to raise, sav a 
gram of silver one degree is about ten times that 
shown bv experiment 

Finally in a book of such a scope we should expect 
to find some reference to the work of Campbell and 
others on the radio-activity of the commoner elements 

R S W 


POPULAR ASTRONOMY 

(1) Astronomical Cunosittes Facts and FaUactes 
By J Ellard Gore Pp x+370 (London Chatto 
and Windus 1909) 

(a) Curiosities of tha Sky A Popular Presentation of 
the Great Riddles and Mysteries of Astronomy By 
Garrett P Serms Pp xvi+268 (New York and 
Ltmdon Harper and Brothers 1909) Price 6 s net 
T U admittedly unwise to judge a book by its 
wer It would seem to be quite unsafe to 
judge 1 % by its title Two books, by a quaint couici 
very alike in their titles, demand notice 
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together Notwithstanding their initial similarifty, 
they each appeal to a distinctly different daas 6f 
readers 

(1) To anyone with an already developed Interest iit 
general astronomy the collection of ' curioue forts, 
fallacies and paradoxes contained in Mr Gore's 
book will doubtless prove interesting and suggestive 
It does not pretend to tell a connected story It cer¬ 
tainly does not Neither does it present a fairly com 
plete picture of the astronomy of to-daj Elements 
of the subject are not dealt with and facts loom 
larger than theories It is essentially a book of 

extras 

The information given which the author believes 
will not be found in popular works on astronomy has 
apparently .been gleaned mostly though of course not 
exclusively, from English and American publications 
of recent jears Each fact is presented in all its 
individuality with a local habitation and a name 
It is in effect an excellent astronomical scrap-book 
with the scraps arranged into chapters and with refer 
ences scrupulously and copiously ^iven 

The sun and the planets arc each dealt with In 
sequence The fir*t rune pages contain statements 
about the sun s stellar magnitude temperature, 
possible length of lift and source of heat Remarks 
as to the discovery of argon and neon in the sun s 
chromosphere (which is probably an erroneous identi¬ 
fication) ubout various observations of D, and con 
ceming the discovery of sun-spots all find a place in 
this first chapter From this some rough idea of 
the character of the work may be gathered Con 
sidering the great and growing importance of solar 
phvsics this chapter might have been enlarged with 
profit To allot no more space to the sun than to 
each of the planets in turn is surely an unbalanced 
treatment The succeeding chapters devoted to 
comets to double binary and variable stars and to 
nebuke will be found closely packed with information 
hollowing these comes a rather large section of 73 
pages concerned with mythological and modern de 
tails about the constellations and their included stars 
: The temperament that found a dictionary the most 
readable of book® would have gloried in these 
chapters That the general reader will struggle 
through them it is difficult to believe 

It is not to be supposed beciuse the work suffers 
from Its limitations that it is not valu ible As a well 
written compendium of facts it satisfies a distinct 
want Where such want exists it can be rccom 
mended The book is well printed and bound It is 
fully indexed and is light and pleasant to handle 

(3) * Curiosities of the Sky is a book of quite 
another type Here the selecting hand of the artist 
ha* been at work 1 acts are included only when 
they help the presentation of the subject The series 
of chapter-essays into which the publication is divided 
are excellently written and generally well informed 
Astronomical ‘coal sacks under the title of The 
Window* of Absolute Night star dusters star 
streams and stellar migrations form the subject-matter 
of the first fifty pages An interesting chapter on 
the passing of the constellations follows Here the 
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author by effective description and diagrams, shove 
the astensms the Great Bear and As Hyades to be 
but transient phenomena, and the exquisite Corona 
Borealis but a passing show New stars, nebula, 
and the sun itself next provide material for the 
author’s pen. It wlR be noticed that the chapters 
follow, In some sort, an evolutionary sequence In 
spite of the temptations of the subject, extravagant 
and loose statements are rare, though a few have 
bom met in reading To state that except for the 
inter fe re n ce of the moon, we should probably never 
have known that there is eny more of the sun than our 
eyes ordinarily see * is forgetting that the spectroscope 
was at least a possibility whether eclipses had occurred 
or not. Similarly forgetful is the remark that no 
instrument now in the possession of astronomers could 
assure us that there are planets revolving round other 
stars than the sun The statement respecting Mercury 
that its average temperature is more than six and a 
half times that prevailing on the earth \s quite in 
excusable Some attempt at precision in a matter 
quite capable of being stated clearly is surely worth 
whilt 

In spite of such blemishes the book, as a popular 
exposition of certain phases of modem astronomy, 
ranks high Hypotheses respecting the rodiacal 
light fnysttry are clearly set forth while aurora, 
comets, and meteorites are suggestively treated 
Chapters dealing with the moon Mark atid the riddle 
of the asteroids bring an interesting work to a con¬ 
clusion Some thirty full page half tone reproduc¬ 
tions of photographs are inserted most of them being 
well chosen and excellently reproduced 

The printing and binding are satisfactory, but the 
inset Illustrations are not securely fastened and are 
liable to come out T h C 


WONDER BOOKS OF SCIENCE 
(i) The Wonder Book of Magnethm By Dr E J 
Houston Pp x+3*{ 

(a) The Wonder Book of Light By Dr E J Hous¬ 
ton Pp xJi+349 (London W and R Cham¬ 
bers, Ltd , 1909) Price 3s 6 d each 
R HOUSTON has attempted, in these two 
volumes, to deal with the two specified sections 
of physics in such a way as to render them interest 
ing to young people In order to attain this end he 
has had recourse to the somewhat novel method of 
frequently using fairy stories as illustrations Dr 
Houston has had considerable experience in teaching 
the young and, therefore, probably knows far better 
than the writer the kind of treatment of the subjects 
most likely to appeal to them. But the general 2 m 
pressiori obtained by an adult reader is that the Illus¬ 
trations are* to say the least, far-fetched, and that it 
Is surprising H children, while sufficiently young to 
take delight 4 fc the fairy storied, c*e also appreciate 
tha serious parts of the tanks* We hardly etpori 
to find In the velum* As den 0) "The Blowing 
Mfaktof Ffltotdor atid rite deteriptidn of Z*m** 

***** 


powerful magnetic field.” Nor is it teal SO dtfe o fcf a te 
“The Magic Wand of Prince Perrin*” teitfewfcwV 
meat of the colours of thin films apd rite flokg Of 
skylight * . 

The parts of the books which actually dpat tW 
physics are excellent The language is generaty 
simple, and the discussion 2s much more deg arid 
exact than is usually the case in elementary treatises? 
Stripped of the fairy stories, both volumes cottidf fee 
read with much profit by grown persons desirous of 
enlightenment on magnetism and tight The profe* 
ability is however, that such seekers would be warned, 
off by the juvenile complexion of the work, and thus 
miss the abundance of useful information contained 
therein One further criticism is that some of tirt 
diagrams of which each vohqqq # pontains a coiuWqp 
able number, are badly reproduced This, howetef, 
is not surprising when the low price of the books h 
taken into account 

With regard to the contents of the separate volumes 
that on magnetism contains besides the usual descrip¬ 
tion of the properties of magnets an interesting 
chapter on the history of the discovery of magnetism 
and another on the possible causes of terrestrial mag¬ 
netism The auroral light and Its bearing on the 
latter is also fully described The reciprocal relations 
between magnetism and electricity are clearly stated, 
and a chapter is devoted to the electromagnetic theory 
of light As examples of the less serious side ofjflfc 
volume may be mentioned the chapters entitled Have 
Magnets Heating Powers? and Magnetism and 
Magic 

Among the special subjects treated In the volume 
on light attention may be directed to the chapter 
entitled The Light Mill in which Crookes 1 * radio¬ 
meter is described and to those on optical illusions 
and the effects of perhistence of vision Others are 
phosphorescence and fluorescence X rays and radio¬ 
activity photography soap-bubble colours opal¬ 
escence and polarised light These are all dealt with 
quite briefly but nevertheless, in a lucid and interest¬ 
ing manner 

In conclusion one may congratulate the juvenile 
readers upon having these two books so care* 
fully written on their behalf and express the hope 
that some time the author may see his way to pub* 
ttsh the volumes in a slightly revised form suitable 
for older children 


OVR ROOK SHELF 


The Periodic Late By A £ Garrett International 
Scientific Series Pp vt+*94« (London s Kegdn 
Paul and Co , 1909.) Pride 5* 
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The mo ra meat wwk 00 tellurium Is not* 
■totfMtely daatt with, nor is there si reference to the 
hWynwu of Strutt in reference to Front's hypo, 
totitor, but there k tittle occ**k>n for complaint on this 
tifgA (tod much to acknowledge There is a Rood 
4e» m historical detail as well, and on all these 
grounds Mr Garrett's book will no doubt find its 
**y to chemical libraries and be valued as a book of 


ramqea. • 

When* however we come to view the bode as a 
narrative k suffers from its wealth of detail, and does 
ttt? deem to be in tine with the welUknown series to 
which h bdoogs This is perhaps a matter which 
•concerns the editor more than the reviewer, but the 
pertaBc law can furnish a capital narrative of a type 
which made the International Scientific Series famous 
4k generation age, a type which is preserved in the 
recent welcome additions From this point of view 
Hr Garrett's book is not only impaired by its abund¬ 
ance of statistics but by carelessness of style The 
fiftgQah t» very far from smooth and such sentences 
as 1 Many thine* no doubt, in some measure helped 
to bring about the state of affairs Which proved to be 
the natural forerunners of such a climax' are very 
uncomfortable to an arm-chair reader A. S 

Leitfaden dtr PflanuenkundejUr huh ere Lehranstaltcn 
By Dr K Smallan Pp 336 In five parts 
(Leipzig G, Freytag, Vienna F Tempsky 1909) 
Price part 1 1 mark part ti x a* marks, part 

ill , x 30 marks, part Iv , a 35 maria, part v 3 
marks 

In these days, when many authors attempt to com 
press as much information as possible into their text¬ 
books, it is unusual to find an introduction to morpho¬ 
logical and systematic botany spread over five annual 
courses It should, however be noted that each 
Course is a short one, sufficient for one term’s work 
or possibly for two 

The first volume contains a series of descriptions 
of Individual plants, arranged according to their 
flowering periods from March to July, and so 
fa* as possible, in a sequence of complexity A 
further series is given In the second course, as well 
as a few comparative summaries of related plants bv 
which family limitations are introduced The third 
and fourth parts are similar except that the family 
eynopees are more numerous and eventually plant 
associations are explained In the fifth volume 
the author describes types of the Conifer* 


taken more expeditiously It may also be tug* 
Rested that a good account of plant distribution 
instead of so many etyptogamfe type* would hav4 
been much more suitable for die last volume 

Die Bitnen Afnkas nath dem Stande unsertr heutigen 
Kcnntmsse By Dr H Fr*s* Edited by Dr 
Leonhard Schulze) Pp 85-475 and plates, (Jena, 
Gustav Fischer 1909 ) Price 30 marks 

This important work is primarily based on the cotiec* 
tions made by Dr Schulrc who obtained forty-wo 
species In Western South Africa as against forty, 
seven recorded by Bingham for the Transvaal and 
Natal But Dr Fnese has taken toe opportunity to 
include the Ethiopian region south of Senegal and 
Abyssinia. Abyssinia is only Included In respect of 
Xjlocopa, and Madagascar is excluded as it has a 
separate fauna already discussed by Saussure In 
Grandtdier s work 

A prominent feature of Prof Fnese’s work is the 
series of maps of Africa showing the distribution of 
various specks of bees throughout Africa, while other 
maps show the distribution of various important 
genera of African bees throughout toe world This is 
followed by a short bibliography and even on the same 
page the technical portion of toe work Is commenced 
by a list of the thirteen African specks of Prosopis 
This is followed by a table of five South African species 
after Alfken and descriptions of the whole thirteen 
*peole<*, in the original language (Latin German or 
English) in which they were published The remain 
Ing genera and specks are similarly treated n list of all 
the specks being first given and sometimes (but not 
always) a more or less complete table of the species 
before they qre described On p 134 an elaborate 
figure is given of toe mouth-organs of Polyglossa 
cabrnsU, n sp The book concludes with a ust of 
thirty-five genera and 783 species of African bees (in- 
eluding toe subspecies of Ajnt melltfica) many of 
which are described as new in the present volume, and 
an alphabetical index The two coloured plates of 
bees lie , are excellent wFK 

Logic oiNaUtre a Synthesis of Thought By Arthur 
Silva White Pp 58 (Privately printed by T and 
A Constable) 

This is an attempt to * outline a astern of thought 

S r which unity of world-conception may be pre- 
cated M It is a large order—vulgailv speaking- 


toe author describes types of the Conifer* and a pamphlet of fifty-eight pages cannot be ex 
pteridophytes, and lowe r cryptogams, including peoted to give very clear notions of the author’s views 
the bacteria And nrraomycetes, he also pre- Neither can a short review give a ver\ clear notfon 
tents an account of the more common plants of of the pamphlet, which for the rest is very tough 


tents an account of toe more common plants of 
economic value, and a brief epitome of plant 
geography In addition, summaries are provided at 
toe end of each volume, partly to recapitulate main 
facts, and partly for drawing comparisons. In this 
way flte Linnean system Is expounded in the third and 
fourth volumes. Numerous artistic coloured plates 
add c o nsi de r ably to toe value of the book, especially 
wf*re toev depict toe plants in natural habitats and 
tpaocfctiofl* 

TMnrdduedon of the book, the subject-matter, and 

B irit strong oocw mid atioo The 
In morphology by mean* of 
eads naturally to oiatattcatioti 
But two jpMflkl objection* 
foot, that them fa need for 
seeoadly that la fra annual 
ild be tt»glitaOatiia%iBore 
food ht wop wssffcej a* 
ra U no raartft the 

ha remafnflfcfcpafte Should hot 


of the pamphlet, which for the rest is very tough 
reading even for those who have spent much time 
and thought on the subject The following heads 
however will suggest the general drift 

There are four spheres or planes in the macrocosm 
lithosphere hydrosphere atmosphere and ethersphere 
which last-named is the psvehosphere of mind — 

die energy of thought Matter is the vehicle of 
energy Intelligence is at the mot of things im 
manent Deity must be postulated ‘ nature »t the 
thinkUtg-procest of the Cod-head —a striking and 

f^eauthor quotes appositely from Sir J X 
son, Sir T Larmor Snyder and others on the physical 
Mat and from Spinoza MOI, Spencer, and Hamilton 
on the ekie of logic or metaphjdcs. Hie conclusion 
Its of course idealistic The ultimate reality of the 
sum of things cannot—so far as man is concerned— 
have axutendal import except in terms of thought 
and th ere fore thought itself la the ultimate reality 
(p. 36) 
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LETTERS TO THE EDITOR 
[The Editor dots not hold himself responsible for opinions 
expressed by Ms eorrsspondmU Neither con ho undertake 
to return or to correspond with ike writers of rejected 
manuscripts intended for this or any other part of Natuul 
No notice is taken of anonymous communications ] 

Dr H J Huuwo and tb« Copenhagen lluMum of 
Zoology 

Obi behalf of the zoologists who have signed the accom 
panylng letter to Dr H J Hansen of Copenhagen 1 
have been asked to send a copy to you with the request 
that you will be good enough to publish it In Nature. 

W T Calm aw 

i Mount Park Crescent, Ealing, W , March 7 

Mareh 1910 

To Dr H J Hansen, 

The University Museum of Zoology, 

Copenhagen 
Dear Dr Hansen 

We being some of those among the zoologists of Great 
Britain who know and value your zoological work have 
heard with regret that there Is a chance of your leaving 
the Museum of Zoology in Copenhagen We hope that 
this Is not the case and we more especially hope nnd trust 
that you will let no circumstances turn you aside from 
your Important zoological Investigations 
The Museum of Steenstrup of Liltken and of Schiodte 
Is honoured by us all we know and honour many of the 
fellow workers and successors of those great naturalists 
and we consider that among so many distinguished names 
your own is by no means tne least distinguished 
To the researches that you have earned on far many 
years, partly by yourself partly together with your learned 
compatriot Sbrensen we owe the best part of our know 
ledge of several Important orders and families of Arthro* 
poos you ffcure in our text books as the leading authority 
on such difficult groups as the Pftlplgradl the Pauropoda 
the Cryptostemmatidas the Hemimerida: and the Chomo- 
stomatla® and this partial list of your works is In itself 
a proof that you have always laboured just where there 
were real gaps and Imperfections In the common stock of 
zoological knowledge 

Your Monograph on the Chonlostomntldas we would refer 
to in particular as a masterpiece of delicate dissection and 
exaulslte illustration while in one and all of your publi 
cations we recognise the keenest morphological imught and 
an uncommon grasp of the essential principles of classifl 
cation 

With our best wishes for your prosperity we beg you 
to receive from us this tribute to your powers and this 
testimony of our personal regard 

Venr faithfully yours 

(Signed) A Alcock E J Allen Ernest E Austen F A 
Bather C A Bouledger Gilbert C Bourne W T 

Caiman, G H Carpenter Wm Eagle Clarke C Clifford 

Dobell J Cos sat Ewart F W Gamble J Stanley 

Gardlper W A Herdman Sydney J Hickson E W L 
Holt E Rav Lankester E W MacBride W C 

McIntosh P Chalmers Mitchell A M Norman R I 
Focock Edward B Poulton R F Scharff Adam Sedg 
wick A. E Shipley Thomas R R Stebbtng J Arthur 
Thomson D Arcy W Thompson Chas O Waterhouse 


Colour Blindness. 

When readlrra the late case of Mr John Trattles and 
hie colour blindness and when considering the discussion 
on the Value of the tests for colourblindness in its practical 
bearing for seamen and engine-drivers It occurred to me 
that there was a very simple means of enabling red-blind 
and green-blind persons to distinguish red lights from 
green lights and both of these from white lights, without 
their having to recognise the colours at all 1 tested a 
golour-bhnd person here first with red glass and next with 
green glass phfced in front of a cycle lamp and he could 
not distinguish between the red and the green but with 
4 * M of my device he could distinguish the red light 
from the greeh light without fail, though he could not 
see them as distinct colours The means of effecting this 
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It quite simple I nee him suitable piece* si T *0 ml 
of green glass I tola him to look it too white dgfrf 
through tne red glass and then through tbs green ghlMf 
result he could see the white light through cither 
though be could not distinguish the colours, but iphe* h* 
could see the light clearly through each separately Of Ids 
pieces of glass he knew the light was not green or red, 
but white 

1 then made the lamp shine through a piece of red grass, 
and told the man 1 was testing to look at it first trough 
his bit of red glass and then through his bit of green 

g lass result he could see the light of the lamp through 
is bit of red glass but could see no light through w 
bit qf green glass and so he knew the light of the lamp 
must be red though he did not know Its colour Next 1 
made the light shine th&ugh a piece of green glass, gnd 
when my man looked at Tt through his green glass he 
could see the light clearly but when he looked at It 
through his piece of red glass he could not see it at all 
or only very, very dimly if uje Jftsn glass of the lamp 

was a pale green and let some white thsough with tbs 

green but In either cash he could say with certainty the 
light was green and not red or white and this without 
recognising the colours as colours 
The practical application of the above facts is simple, 
and can be effected in a variety of manners and In¬ 
expensively For example a sort of double eye-glass coulfl 
be made holding a suitable piece of red and of green glass 
and with a small handle and made of a size easily to fit 
in the pocket or for use at tea it might take tne form 
of a simple night glass with a small slider carrying the 
coloured glasses at the eye-piece end Anyone can try 
experiments in this matter with the aid of a bicvcle lamp 

and its green and red light on either side and suitable 

pieces of red and green glass to look through 
Summary —When the lamplight can be seen clehrly 
through both the red glass and the green glass separately 
conclusion the light Is white 
When the lamplight is seen through the red glass and 
not through the green glass conclusion the. light is red 
When the lamplight is seen clearly through the green 
and not through the red or only very very dimly con 
elusion the light is green 

It is not a case of distinguishing by colour recognised 
but by whether the light can or cannot be seen in each 
case 

I offer this suggestion in caso it may be of any service 
and unpatented for the free use of all who like to usq It 
Stonyhurst H M 

The Meaning of Ionisation 

The columns of Nature arc doubtless not the proper 
place In which to conduct correspondence classes in 
elementary science but when Prof Armstrong asks st 
simple question surely mere courtesy demands that he 
should receive a straightforward answer, such as Prof 
Walker and 4 A S 1 have not given him 
I imagine that nobody will quarrel with the fotlow'ng 
definitions — 

Ions are purticle* supposed to be present In some media 
such that when the medium is placed in an electric field 
the particles have a finite average velocity relative to tho 
medium along the direction of the field 

Ionisation * is used In two sense* —(1) it is used to 
denote the number of 10ns present fin unit volume of the 
medium (a) !t is used to denote the process by which the 
Ions are produced Since several such processes are 
known the use of the word ionisation does not connote 
any special hypothesis as to tbe mechanism by which the 
ions are produced N R C 

A Rac* Crustacean 

Yesterday my assistant, Mr G Pyman found several 
Cheirocepkaius dtaphanus swimming In a flooded ditch on 
Eton Wick Common The sunlight shining 00 the beautiful 
green bodies of the mates made a very stnkiAg effect We, 
were able to catch about twenty specimens of both* sexes l 
had never seen this phyllopod alive before, and so far as 
I know, it has never been recorded previously from t bf* 
district Tbe females of brownish-purple cbtagr dR have 
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fult .Bffg-jcuei Attached to thelt •Women* I put eeveral 
Nlwali Into different aquaria, and was much annoyed 
to find that they f«U victims to various enemies during the 
night A Oytlscus beetle, the presence of which had been 
forgotten accounted for four, and four more were 
apparently devoured by Insignificant fresh water snails 
Thrfse, however that were placed In a tank by themselves 
are stive and well, and feed on the green algte supplied 
to them The males are about i| Inches long the females 
rathe* smaller 

When the river comes doaAt In flood experience shows 
that it Is time to be on the look-out for soological curiosi 
ties Perhaps Apus itsslf may reappear once more now 
that Cheirocephalus has shown the way I 

Eton, March 5 M D Hill. 


During- the winter months one Cannot help nodding 
In the open fields here and there a mole-heap conspicu¬ 
ously larger than the rest This is a male mole's 
winter habitation, but at present we do not know 
whether he lives alone or with his wife or If the 
female ever constructs these fortresses as they are 
called. Probably he lives alone and probably females 
make fortresses slightly more simple In construction 
and smaller in size than those of the males If we 
take a spade and carefully slice away the top of a 
fortress we shall find several hollow tunnels or runs 
which may be opened up and followed to the b&M of 
the * fortress whence they lead away into the field 
Slicing further under these into the fortress, and 


Tha Formation of Large Drops of Liquid. 

The following experiment based on the temperature- 
density relatione between aniline and water serves to 
illustrate to an audient^ the various shapes through which 
a drop passes In the Course of its formation A glass 
beaker about 9 Inches In height and 4) inches diameter 
3 s filled to about 7 Inches with distilled water and about 
80 c c of aniline ore added The beaker is then placed 
on a burner and tho temperature raised until the aniline 
floats to the surface of the water On spreading out at 
the surface the aniline Is cooled thereby becoming denser 
than the water beneath A large drop 1 inch or more in 
diameter then detaches itself from the mass at the surface 
the formation being so slow that the altering shapes of 
the drop the drawing out of the neck of liquid and the 
thinning of the neck in two places may easily be observed 
The large detached drop falls to the bottom of the beaker 
and is there re-heated thereby again becoming lighter than 
the water and rising to the surface when a second drop 
is formed By maintaining the temperature about 8o° 
the formation of drops continues indefinitely in the manner 
described Tho slightly pink colour assumed by the aniline 
enables the experiment to be seen clearly from a consider 
able distance and the many beautiful shapes assumed by 
the drops lend an added interest to this simple method of 
demonstrating their formation Ciias K Darling 

C ity and Guilds Technical College Finsbury 

The Fertilising Influence of Sunlight 

The letters of Mr and Mrs Howard and of Dr F J 
Russell in recent issues of Nature point to the conclusion 
that the partial sterilisation of tho soil Improves its fertility 
In connection with this subject I would like to record that 
the effect of heating the soil has been observed here for 
some years It has been the practice to collect all the 
reluse of the place that cannot bo rotted such os hedge 
cuttings tree pruning! Ac .These are placed on a vacant 
space in the kitchen garden and a fire made of them in 
winter The fire Is generally a large one burning fiercely 
all day and the larger branches keeping it going all night 
In the following summer the site of tho fire Is well 
marked The rows of vegetables where they pass over it 
arc more than a half stronger than at other parts though 
they do not keep that proportion to the end of the season 
The Increased growth seems to be due to the heating of 
the soli and not to the large amount of wood ashes loft 
by the fire as these are either lifted and used as a top 
dressing for borders where the spade cannot be used or 
are spread over the vegetable ground the site of the fire 
being generally left quite bare of athea 
Ardenlea, Falkirk March 8 John Aitkin 

MOLES AND MOLEHILLS 

T IKE that of other common animals, the complete 
A-* Ufe-story of the mole has yet to be written ex 
ceedlngly little being: realty known The difficulties 
of observing the habits of a subterranean dweller of 
a most rearing disposition are patent but not alto¬ 
gether Insuperable, and the wonder is that field 
naturalists have been content to read and take for 
granted die information handed down for the last 
century without any attempt to Confirm it* 
NO* 2 to 6 »VOL 83I 



F10. 1 —First stag* of the fortress—sectional view k ■ Mole s run below 
the surface h h keep of ejected eaith 

just below the ground level we come upon a large cir¬ 
cular cavity filled with a bundle of grass or dead 
leaves, this is the mole's nest in which he sleeps. If 
he has lately auitted it the interior will be quite warm 
to the hand tne mole himself however will never be 
caught in the nest When the nest is removed and 
the cavity examined it will be found about a foot in 
diameter and worn smooth by the mole wriggling 
about as he wraps his nest round him for that is his 
method of arranging himself within it Iwo or more 
tunnels will be found leading away from the nest 
cavity into the field One of these is particularly 
noteworthy as it is found in nearly every fortress. 


H 



Flu 9 —Second tun of lh« fortran— accUoiuI new m NcU-cit ty 
■ bolt run 11 hemp of ejected ssrt h. 


this exit leads from the bottom of the nest perpen 
dicularly downward for about a foot then turning 
upwards it joins another run Its origin and use 
arc uncertain but it is usually regarded as a sort of 
sally port and is known as the bolt run 
It is extremely unlikely that the mole deliberately 
selects the site of his fortress, as he is practically 
blind, probably he sets to work whenever the im 
pulse seizes him and proceeds in the following man 
ner He commences to enlarge a nest-cavity ejecting 
the earjh which he has loosened with his powerful 
daws out of a hole in the roof this he does with the 
top of his head in little jerks The quiet observer mgy 
see a sausage-shaped mass of earth issue front below 
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wkh four or five sudden jerks* tfata, after one or 
two minute*’ interval, when the male is collecting 
more looee earth, another sausage will appear at 
before and so on until the work le pomp late After the 
nest-cavity come* the excavation of toe bolt-run, and 
finally to make alt safe and w at erproof, the mole 
pile* up a mae* of earth, often emounttftg to a large 
barrow-load, by mean* of tunnel* around foe base of 
the existing heap These tunnels sometimes break 
into one another and sometimes into the nest-oavity 
and so cause a labyrinth which has given rise to much 
erroneous speculation la the past 





Fio j —Scetfonftl vWw of dwt completed fbrtntM. tt Tumwb finMd m 
pflmf «p «uth from entnoe to *utk« the dm rainproof 

A fortress is often completed in a single night. The 
young are not born in the winter fortress but in a 
separate habitation made by die female alone It is 
built on the same plan as the fortress but usually 
simpler In construction and without the bolt-run 
The female produces only one Utter a year and the 
young which are born from the end of April to the 
end of May, vary in number from two to six Naked, 
blind and pink, they turn lead-colour in ten davs 
after a fortnight a grey velvet pelage is visible which 
becomes black at the end of three weeks when the 
eyes open The ears are opened on the seventeenth 



daw. Attempts to rear tho- young by hand have 
hitherto proved futile, for, tnouga they will suck 
freely from flannel or cotton wool soaked in warm 
milk, they pine and die on the third or fourth day 
There fane always been much discussion as to the 
n*ole*s power of eight. Dissection has shown that 
tba rise of the eye 1* greater in the embryo than in 
the adult, indicating that tk» eight of die race has 
d eter io rated From numerous experiments the writer 
is co n vi nc ed that the adult mole le practically blind. 
Moles, eneountertd in the day-time have taken no 
notice <of a human being waving a hand dose in 
no aio6> vol 83] 
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front, nor at night do they show signs gt rnrt s fjro ^ 
ness of a light waved before their npsef buft flr wk 
lightest sound Is made, the greatest ek eftw i pfafe g 
Instantly shown The writer has oftefrithrown foNtt* 
worms before a captive mole to test the ri g pb fljrt 
once the mole becomes aware of the worm, sdi foq 
haphazard way in which he will poke about fair ift m* 
his snout Shows dearly that he la gui ded by asmti 
and perhaps by hearing but not by right* tf fa tttm 
that at the least excitement the fur wdl redfate Tested 
the minute eye, and ft hoe been suggested that the 
animal thus clears hfs eye to see, most proMUy, 
however this mechanical action is retained though go 
longer of use, since the blind eye cannot benefit 
thereby When, after a hurried and blundering 
search the worm has been located, the mole holds 
it down with his fore paws and eats ft from end to 
end with quick jerky bites When the animal** 
immense appetite is at length satisfied and worms are 
stilt being supplied, the mole will often give the worm 
several bites to disable it and will then cram ft into 
the earth, presumably to bury it for future use—after 
the manner of the dog with bones and foe squirrel 
with acorns. 

The senses of smell and hearing must be very acute 
to enable the mole to locate a pheasant’s or partridge's 
nest above his run That this Is the case is testified 
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by two gamekeepers in different parts of the country, 
both of whom state that the nests are often entered 
from below and the eggs eaten 
It is surprising how soon a captive mole becomes 
indifferent to bung handled Within half an hour of 
capture it may be stroked and scratched without 
causing alarm, the writer has even suspended one by 
the tall without causing the animal to cease from 
Upping water Of course, gentle handling is faeces* 
saxy and avoidance of any sudden or jerky movement 
Another mole soon learnt to come out of nis nest and 
look for worms when the writer scratched the side of 
the packing-case in which the captive dwelt 

Lionel E Adams 


THE SOUNDS OF THB HEART i 

T HE sounds of the heart have always occupied 
the attention of physiologists both as regards 
their cause and as to their relations in time to other 
phenomena of the cicculation^ such as the impulse 
of the heart on the wall of the chest, and the pule? 
in artenes and other organs more or less distant 
from the heart During the last few years much atten¬ 
tion has been paid to these time-relations, and much 

1 PhoMkKiNliMtiSiM HalTtaL Otto Warm* dtutav Thdur 

ticE* nmd Pkyti^iduTVwtrm wt* AijCfa H«S* AMtiSS* 
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. .. „ has beep shown la devising methods by 

warn the vibrations of those sounds, as distant from 
the movements of the heart itself and the pulse in 
vessels, can be recorded- The older methods were 
jsubjsetive, and were consequently deficient in scientific 
.accuracy Thus, if even a skilled observer listened to 
the heart sound* add endeavoured to register their 
dequenoe by dosing a key which acted on a recording 
lever, and if he endeavoured thus to register the 
moment of the occurrence of the first or second 
sound, or both, there was the inertia of the apparatus 
and the possibility of personal error which made the 
observations of little value It was desirable to have 
objective methods by which the vibrations could be 
Actually recorded, and when one listens with the 
stethoscope to the strangely muffled sounds one 
realises that to record the vibrations of such sounds 
is a remarkable achievement At all events, the 
beginning and the erid of the sounds can now be 
recorded. 

Hurthle was the first to succeed in registering the 
vibrations of the heart sounds. This he accomplished 
In 189a His method was dependent on the use of a 
microphone. A delicate microphone was placed on 
the prongs of a wooden tuning fork and the latter 
was attached to the end of a large wooden stethoscope, 
resting on the chest wall, over the apex of the heart 
The vibrations thus communicated to the microphone 
altered a current flowing through an electro¬ 
magnet below which 
was placed a Marey’s 

tambour (having a .— ✓— 

thin Iron disc fixed to 

the india-rubber), _- 

and this in its turn, Y I 

transmitted its move¬ 
ment to a second 


lather capsule by which the vibration* of the heart- 
tones regulated the flow of a current of acetylene gas. 
This passed to a burner The flame moved up and 
down with each vibration and it was allowed to 
impinge on a moving band ot paper On this, with 
each vibration, a nng of soot was formed, and a 
picture of the heart tones wa* imprinted on the paper 
The method is easy and the results are easily 
interpreted 

Another method has been devised by Gerharts. He 
caused a membnne (which received the sound waves) 
to carry, vertically to itb surface a delicate glass rod, 
which at the oth< r end, bore a small metallic mirror 
placed between the poles of an electro-magnet The 
arrangement is somewhat complicated and it did not 
give striking results 

The last method we shall notice is that of Prof 
Otto Weiss It is entirely mechanical and is 
independent of microphones and electrical appliances 
being a clever modification of the phonoscope by 
which some years ago many were amused by 
watching the pla} of colours produced in a soap film 
by the sounds of speech Weiss s method consists in 
the employment of a soap film in the centre of which 
there is attached the end of a bilvered thread The 
other end of the thread is fixed to a lever connected 
with a carrier Vibrations are earned by a special 
funnel-shaped tube from the heart to the phonoscope 
Ihis is enclosed in a bo\ having in its walls lenses 


very sensitive tarn 
hour, which recorded 
on a rapidly moving 
surface In this way, 
vibrations of the 
heart tone were re- 




Hmun Heart Sound* The upper curve 1* m cerdl 
Hie middle curve allows the heert sounds, 
treeing (W«ee) 


s of the apex beat 1 he lower u that of ifiao sec 
torn right to left, lb* first sound a the larger 


corded, and Informa * * . §_ , . . . 

tion was obtained as to the exact moment when the so adjusted that a photograph can be taken of the 
tone began silvered thread and of iu movements The photo- 

Soon afterwards, Finthoven investigated the subject graph, of course, is taken on a moving sensitive plate 
by means of a microphone and capillary electrometer Ihe inertia of the system is remarkably small the 
and succeeded in registering with great accuracy the weight of the soap film and of tht lever being about 
two tones Then he employed his remarkably 0000054 grm All the parts arc txtiuiiely light The 
sensitive string galvanometer, and by means of this apparatus is so sensitive that the vibrations of a 
instrument, and with the aid of photogYaphy, the whisper can be recorded the swine is aperiodic and 
beginning, duration, and ending of the first and its moment of arrest is o or sec It is said to follow 
second sounds were recorded Even in records from the very frequent vibrations An example of a tracing 
Impulse of the apex, which shows numerous vibra- thus obtained is given m the figure 
dons, those associated with the heart sounds are In his interesting monograph Prof Weiss gives 
readily Identified There can be little doubt that the examples of tracings of urdiac sounds along with 
string-galvanometer method is most to be depended the carotid pulse of foetal heart sounds of the modin 
on cations of tho sound caused by mitral insufficiency 

Holowinskl developed a method by the construction mitral stenosis aortic stenosis and insufficiency, and 
of a Idnd of optical telephone In the centre of a of ansemic sounds All this shows the possibility of 
telephone disc a plate of glair Uke the cover-glass employing the method for clinical purposes Finall> 
used in histology, was brought against a piano- by an ingenious arrangement Prof Weiss has been 
convex lens, and in this way, when sounds caused able to reproduce the sounds by means of a telephone 
the telephone plate to vibrate the interference rings A flame from a suitable lamp tails on a selenium cell 
of Newton .were produced These varied with the in the circuit of which is a telephone Inleipated in 
heart tones, and, by a photographic method, when the the path of the beam of light, a disc is rotated having 
picture of the variations was obtained, along with a the curves of the heart sounds cut out on its nwrg in 
superpose d cardtagramme (registration of movements As it is rotated the effect of the intermittent light on 
of apex impulse), Holowinskl gave an Interpretation the selenium cell is such as to reproduce the heart 
showing the position of the tones The picture so tones in the telephone Such an arrangement may be 
produced, although beautiful and interesting physi- useful in teaching 

caflv, is ratter confusing John G McKbndbicx* 

Marbe devised a very delicate Marev’s tambour, or 
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THE DAVY-bARADAY LABORATORY 

HE late Dr Mond was keenly Interested in the pro¬ 
gress of science in all its branches, and his interest 
exhibited Itself in a very practical manner He was 
always ready to aid experimenters in carrying out 
cosily researches and his assistance enabled many 
young men to pursue original investigations of the 
most various kinds Perhaps, however the most 
conspicuous instance of his munificent aid to science 
was his founding of the Davy-Faraday laboratory 
This institution was founded and maintained entirely 
?t Dr Mond’s expense, its accommodation was placed 
at the disposal of investigators of all nationalities, 
and of both sexes, quite free of charge It Is probable 
that no institution of a precisely similar character 
h to be found elsewhere throughout the world, 
for it is not, in the general sense of the phrase, 
an educational institution its staff comprises no one 
whose duty it is to give instruction it nas remained 
unconnected with the universities and no sort of 
diploma is given to those who have worked there 
It was intended to be of service to investigators 
qualified by previous training to pursue original re¬ 
searches on their own initiative and many such 
investigators have gratefully availed themselves of the 
facilities afforded to them 

\t most institutions which foster original researches 
the character of the work done is largely influenced 
by the professors In charge of the various depart¬ 
ments , thus to mention only one instance, students at 
the Cavendish Laboratory, Cambridge have been 
engaged mostly in Investigations connected with the 
ionisation of gases under the inspiring influence of 
Sir Joseph Thomson but at the Davy-Faraday labora 
tory. work of the most diverse kinds has been 
carried on At the lime when the present writer was 
privileged to occupy one of the rooms provided for 
investigators researches were in progress in other 
rooms on such widely different subjects as the pressure 
produced during explosions the rate of melting of 
ice under various conditions the vapour pressure of 
strong solutions the action of metals and other sub¬ 
stances on photographic plates, the properties of 
platinum black &c It Is possible that work of 

this character ranging over most branches of phy¬ 
sical and chemical science, has gained less public 
recognition than if a more restricted line of research 
had been pursued, but, for all that the gain to 
science has been none the less real and lasting 
The Dav> Faraday laboratory was installed in a 
house adjoining the Royal Institution Albemarle 
Street and its name was chosen to honour the 
memory of two investigators whose labours have 
rendered the Ro\al Institution famous for ever It 
was at first intended to endow the laboratory, and to 
place it entirely under the charge of the authorities 
of the Roval Institution, but owing to some hitch in 
the negotiations to this end, a change of plan was 
decided upon the laboratory was equipped at the 
expense of Dr Mond and a yearly grant was guar 
an teed for its maintenance, subject to the condition 
that In the event of Dr Mond or his heirs fail¬ 
ing to provide this grant within a stated period of 
Its falling due the laboratory should become the 
prooerty « the authorities of the Royal Institution 
The house in Albemarle Street was converted into 
a laboratory, or rather a series a laboratories at great 
trouble and expense. A lift was provided for the 
conveyance of the workers to all floors of the building 
ap4 a well furnished workshop was installed in the 
basement In trtoat cases workers occupy separate 
rooms* supplied with gas, water, and electricity 
general laboratories, fitted for ordinary chemical 
work can also be used A wine-cellar was converted 
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I into a room In which researches, demanding cotfstaacs 
of temperature, can be pursued Balance rooms. 

I rooms for the storage of apparatus and chemicals, 
were provided In short everything was done that 
could possibly aid in effectively converting a dwelling- 
house into an up-to-date laboratory On the other 
hand, rooms in a dwelling house can hardly he 
rendered suitable for certain classes of investigations, 
however much skill and "foresight may be used m 
their conversion, thus, delicate optical researches are 
rendered difficult by the shakjness of the buttdin/ 
But for researches in physical chemistry for which 
the laboratory was especially designed the rooms are 
suited admirably and most accessories required In 
such researches, including some Of great value, are 
at the disposal of the workers in this connection, a 
Rowland's concave grating and tie necessary adjuncts* 
may be mentioned The valuable library in the Roval 
Institution is placed at the disposal of workers in the 
laboratory 

Ihe laboratory has been managed by a committee 
which included Dr Mond Lord Rayleigh and Sir 
James Dewar as members This committee selects 
the candidates who can be accommodated in the 
laboratory, almost from the first the working space 
of the laboratory has been fully utilised The staff 
of the laboratory includes the superintendent Dr 
Scott, F R S several assistants and a competent 
mechanic When the present writer was working at 
the laboratory a delightful bonhomie existed between 
the w orkers and with so many specialists on different 
subject* congregated under one roof, the interchange 
of ideas was both stimulating and Instructive, and one 
at least of the workers profited from It and is glad 
of this opportunity to acknowledge hi* indebtedness, 
he is *ure that ever) one who ha* been privileged to 
work In the laboratory will associate the name of 
Dr Mond with feeling* of lasting gratitude stronger 
than It has been possible to express in these brief and 
inadequate reminiscences of the Davy Faradav Labora 
tory Edwin Edsek 


SOTKS 

The Baker!an lecture of the Royal Society will be 
delivered on March 17 by Prof J H Povntlng F R S 
and Dr Guy Barlow upon the subject of * The Pressure 
of Light against the Source t the Recoil from Light ” 

Ws notice with great regret ths announcement of the 
death, at seventy-six years of age, of Dr E P Wright 
for many years professor of botany in Dublin University 
and keeper of the herbarium Trinity College Dublin 

Da H A Mims F R S principal of the University of 
London has been elected a member of the Atherueum Chib 
under the provisions of the rule which empowers the annual 
election by the committee of nine persons 44 of distinguished 
eminence In science, literature, the arts or for public 
services * 

Ths second annual Afro and Motor-boat Exhibition It 
to be held at Olympia on March 11-19 under die patronage 
of the King Reviewing the list of exhibitors it appears 
that the monoplane will predominate as most of the firms 
are devoting their attention to this type of afrocraft In*, 
addition to the display of actual flyer* some ingenious 
models will be shown while to the lover of mechanics the 
engines for aeronautical purposes wilt be of Interest 

Thx University of Kansas has lost Its professor of 
mathematic* bv the sudden death In his fiftieth 4 ')ear of 
Prof H B Newton Prof Newton was jfce managing 
editor of the University’s Science Bulletin, and was the 
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jftfefcr of Awotfoui rcN^rdi article* In pure mathematic* 
HI mtm a member, not only of the American Mathematical 
feft&y, but of the Deutache Mnthematike Verelnigung and 
Us* Chtoolo Matematico <H Palermo 

Tilt ninth annual general meeting of the Association of 
Soonomic Biologist* wilt be held at the University of Man 
eheator on July 6 - 4 , under the presidency of Prof G H 
Carpenter A detailed programme wilt be issued in due 
course; In the meantime, further particulars may be 
obtained trbvn the honorary secretaries Mr W E ColHnge 
Uffington, Berkbamated or Mr W G Freeman *8 Burnt 
Ash Lane Bromley Rent Mr J Mangan of the Uni 
verity of Manchester will act fa local secretary 
From a Uck Obaervatory Bulletin we regret to learn of 
the death, at eighty five years of age of Mr D O Mills 
to whose generosity ^American astronomy—and higher 
education—owes very ’Much Mr Mills was a member of 
the first board of trustees appointed by James Lick to 
Superintend the construction and equipment of the Lick 
Observatory To his benefactions the obaervatory was in 
debted for the two exceptionally fine spectrographs 
used In connection with the great refractor and he 
also provided the means necessary for the D O Mills 
expedition to the southern hemisphere by which the 
observatcuy at Santiago Chile was established His gifts 
to, and work for the cause of higher education were also 
remarkable both for the lavish manner in which they were 
freely given and the acute discernment which governed 
them 

The following officers of the Pellagra Investigation Com 
mlttee have been selected —chairman Sir T Lauder 
Brunton vice-chairman Dr F M Sandwith honorary 
secretary and treasurer Mr J Cantlie advisory sub¬ 
committee, Mr E E Austen Prof E C Bayly Sir 
William Leishman Dr J M H MacLeod Sir Patrick 
Manson Sir John McFadyean Dr F W Mott and Prof 
Ronald Rom The field workers will be Dr Louis W 
Sambon of the London School of Tropical Medicine and 
Captain J E Siler with Mr Arthur Dawson Amoroso 
and Mr G C C Bakllnl as aMlstants Jhe standing 
commission for the investigation of pellagra in Bergamo 
has promised the Inquiry every assistance 

Thx eighth International Physiological Congress Is to be 
held at the Physiological Institute of the University 
Vienna from September 37-30 next Communications for 
the congress should be sent to Prof O v FUrth Physio- 
logische* Institute Wien IX Wahrlngmtrasse 13 An 
exhibition of physiological apparatus is to be held from 
September *6 to October 1, and a special congress com 
mlttee has been appqjpted to organise it applications for 
permission to exhibit apparatus should be sent to Herrn 
Hofrat H H Meyer Pharmakologlsches I nstltut 
Wien IX Wahnngentrasse 13 Prof E B Starling 
FRS of University College London is one of the 
general secretaries to the International committee and 
Prof Sigmund Exner of the University of Vienna, is the 
president of the congress 

Ws learn from Crimes that arrangements have been 
completed between Captain R Amundsen and the Depart 
meet of Terrestrial Magnetism of the Carnegie Institution 
of Washington regarding cooperation In magnetic work on 
the proposed Amundsen Polar Expedition to teave Norway 
this summer on Nansen’s vessel, the Fram After some 
general explorations In the South Atlantic and In the South 
Padfio Oceans, the Pram Is expected to arrive In the 
summer of at San FrandffO where her outfit will 
N oempletedt The vessel will than be beaded for Bering 
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Sea, and after entering the polar basin wilt drift with 
the ice It Is expected that it will be about four years 
before she emerges again from the Ice While Captain 
Amundsen hopes that his vessel will drift across the North 
Pole or close thereto his prime object is that of general 
geographic exploration 

A Bill was introduced in the United States Senate bit 
March a to Incorporate a Rockefeller foundation In the 
district of Columbia Mr Rockefeller contemplates the 
endowment of an institution which will be greater even 
than the Carnegie foundation in educational work The 
Senator who Introduced the Bill said that Mr Rockefeller 
had already given away 10 500 oool and is now Keeking 

legislative means to dispose of his fortune m a way most 

likely to benefit mankind The foundation according to 
the BiU is to be organised to promote the well-being and 
advance the civilisation of the peopte of the United States 
and its possessions and for the atqumtion and dissemlna 

tion of knowledge for the prevention and relief of suffer 

Ing and the promotion of any and all elements of human 
knowledge The amount of Mr Rockefeller s fortune is 
not known precisely but five years ago it was estimated 
at at least 100 000 oool 

JThx following list of aviation meetings for the ensuing 
year is given by the Deutsche Zetischrtft fur Luft 

schiffahrt March 25 to April 3 Cannes (date not stated) 
Biarritz, April 10-25 Mice April 30 to May 5 Tours, 
May 10-15 Bordeaux (national meeting) May 7-15 
Lyon May 10-16 Berlin (foreign competitors not dlt 
qualified) May 15-23 Marseille (national meeting) 
May ao-30 Verona Mav 27-31 Limoges (national) 
June 5-22 Vichy (national) June 5-15 Budapest June 
5-12 Juvisy (national), June 18-34, St Petersburg 
(foreigners eligible) June 10-26 Rouen July 3-24 

Rhelms (French meeting) July 24 to August 4 Brussels 
July 27 to August d Cain (national) August 6-13 

England August 6-21 pattern circuit August 25 to 
September 4 Havre frouvillc, September 9-18 
Bordeaux September 34 to October 3 Milan October 
2-9, Juvisy (national) OUobcr 18 to November a 

America December 4-18 Mar* tilt 

A MSB UNO of the committee for an Arctic Zeppelin Air 
ship Expedition was held in Hamburg on Match 5 under 
the presidency of Prime Henry of Prussia It was resolved 
to ask the Imperial Ministry of th Interior for the 
services of the Imperial exploration steamer Poseidon for 
ten or eleven week* Thi members of the »xpedition intend 

to start for Spitsbergen on July 1 and there to trans 

ship to the Posetdon At the same time dashes are to be 
made into the polur ice with the hired Norwegian Ueship 
Pkoemx to study the conditions for airship landing Ihe 
return will be made about the end of August ihe Berhn 
correspondent of the If estnunster Gasetie states that the 
original idea of making the primary object of the expedi 
tion the reaching of the North Pale has been abandoned 
the main purpose is now stated to be the exploration of 
the unknown regions north of Frans Josef Lund and Spits¬ 
bergen Cross Bay which has been chosen on the ground 
of data determined by the Pnncc of Monaco will U made 
the base of a number of separate airship voyages which 
the Zeppelin airship *iU make On its way north over 
Germany and Norway the airship will stop at stations 
prepared In advance 

A Rxutxr message from Berlin states that Germany has 
decided to send out an \nturctic expedition At a meeting 
of the Berlin Geographical Society on March 5 Lieut 
hilchner was intioduted to the meeting as the leader of 
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the forthcoming Gertren expedi t io n and brM f outlined 
hn pf«n of campaign. He propoaea that the mein expedi** 
tfon shall start beta a bate on Weddell Sen tuid advance 
straight acroaa the Antarctic continent to tee Foie. On 
reaching the Pole dm expedition, instead of turning beck 
will proceed, probably following Sir E Sbackleton’s route, 
to the coast of Rom See. Maaawhtia e aubsMloty expedt 
Uon wig here leaded oA the choree of Roe* See end have 
advanced Inland along ShaddetonV youth about half-way 
to the Pole, where after leaving a depfit of provision* 
It will turn heck to the coast. The main expedition If 
all gore weU, win pick up the depot of provisions and 
loin the subsidiary party et the coast Lieut Filchner 
hopes to be able to start in October He has already had 
experience as an explorer In Central Asia, where he spent 
the years *90$ to 1905 In exploring Tibet He has also 
done exploration work In tho Pamirs and Turkestan Or 
Penck, president of the Berlin Geographical Society, 
announced that an anonymous donor had promised 15 000J 
towards the expenses and Lieut Fikhner said he had 
received offers of aid amounting to 3000/ if two ships 
are chartered 100000/ will be required but if one only 
Is sent out 60 ooo/ will suffice 

Tut following are among the lecture arrangements at 
the Royal Institution after Easter —Dr A Harden tore* 
lectures on the modem development of the problem of 
alcoholic fermentation Prof F W Mott three lectures 


, „ , I . 1 1 

rules laid down by the office wfto rtfetapp p\ . 

forecasts. An indication of the g*n**I presets t fmi mp k 
beyond the twanty4our hours 1 Unlit la feaqoitetiy ^ap#ftl 
the * General Inference 1 * which precedes <toq f ‘ 
the several districts on the Aset issued' to 
It Is expressed In more or fees te c h nic al language^ 
application to the several ffistrlcts Bright only be 
by persons acqua in ted with the tenpinotogy frred te tessAw 
study It is proposed tborefhre, when the thb tea Wogfeajl 
conditions permit, to supplement the f ore taast x fee bqHtB 
by a remark on the farther outlooks 



Tot summary of the weather Issued by the Mete&ralpgifikl 
Office for the week ending, March 5 dhows that the ooadfr 
turns were still very mild over the entire country the extern 
of temperature being generally from a* to |° The tsfoMl 
varied considerably In different nadhlof tile country but 
was nowhere very large, whUsrPtER was an excess of 
sunshine in every part of Grant Britain. On nearly afl 
parts of the coast the te mp er a ture of the sia-**ttr was 
warmer than during the corresponding period hit year, 
the difference amounting to betaken 6® *pd 7* on the east 
and south-east coasts of England The summary of the 
weather for the winter, comprised by the thirteen weeks 
coding March 3, shows that the temperature was generally 
in excess of the average but not to any great extent 
The rainfall was everywhere above the average, the 
greatest excess being 4-80 Inches in the north-west of 


on the mechanism of the human voice Prof A E H. 
Love, two lectures on earth tides, Prof C J Holmes 
two lectures on heredity In Tudor and Stuart portraits: 
Dr Tom G Long*toff three lecture* on the Himalayan 
region Mr W McClintock, three lectures on Blackfeet 
Indians In North America Dr W Rosenhaln two lectures 
on the constitution and Interna) structure of alloys Major 
Ronald Ross, two lectures on malaria Mr W W 
Startler three lecture* on bells carillons and chimes 
Dr D H Scott, three lectures on the world of plants 
before the appearance of flowers Prof J A Fleming two 
lectures on electric heating and pyrometry (the lyndall 
lectures). The Friday evening meetings will be resumed 
on April • when a discourse will be given by Prof P 
Lowell on the Lowell Observatory photographs of the 
planets Succeeding discourses will probably bo given by 
Prof W J Pope Mr T Thorne Baker Dr Tempest 
Anderson Sir Almroth E Wright, Prof W H Bragg 
Sir David Gill Captain R F Scott, the Right Hon Sir 
Rennell Rodd, mod other gentlemen 

Tux director of the Meteorological Office has given notice 
that from April 1 forecasts of the weather prospects more 
than twenty four hours ahead will be Issued as opportunity 
U afforded Applications have been received at the Meteor¬ 
ological Office from time to time for forecasts of weather 
several days la advance, In addi tion to, or instead of, the 
usual forecasts which refer to the twenty four hours 
reckoned from the noon or midnight following the Issue 
of the forecasts. According to the experience of the 
Meteomtogfeai office the weather conditions do aot usually 
justify a forecast detailing the changes of weather for 00a 
<eee*tiv* -days There are a number of occasions In the 
course of the year when toe distribution of pressure Is 
typical of settled weather, and filso occasion* when the 
ceqdttiorts are characteristic ef co ntin ue d unsettled weatfar 
Ort thee* ocedskmx, and cm a few others when the sequence 
of tbs weather la of a recognised type, a seateoce giving 
In general terms the outlook beyond the twenty-four hours 
of A definite fowll ust might be useful to toe general public, 
ahd, ae # could 4e justified by the statement of definite 
reasottV ftr the iterance, It would come within the general 
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England and 340 inches in the south-west of England. 
The excess was more than s Inches in every district of the 
United Kingdom except In the north and east of Soottend 
and in the Channel Islands the largest actual measure¬ 
ment was 1649 inches In the west of Scotland, and the 
least 7 14 Inches in the east of England. The duratiqp 
of bright sunshine for the winter was everywhere in execs* 
of the average, the greatest excess being slxty-two hours 
In the south-east of England, aod more than fifty hours 
in the east and north-west of England and In the Midland 
counties the absolutely longest duration was 336 hours, in 
the south-east of England, and the least 146 hours, la the 
north of Scotland 

In Mon for February Mr A. M Blackman published 
some interesting notes on Egyptian antiquities and customs 
Several noted tombs of Sheykhs, with toe rites performed 
st them are described, such as the custom of sleeping in 
the sacred precincts as was done at Greek shrines of 
Asklepius, and of hanging up bandages there ae a charm 
rio secure recovery from drcumdslaa and other operations 
The Copts we are told slay a sheep at the threshold as 
the bride enters the house. She must taka care to cross H 
without staining her feet or clothes In the blood. Should 
this occur the marriage is dee m ed unlucky 


In the Gypsy Lore Journal tor January Mr* W Oooke 
discusses the ethnographical resume of the article pubfiabad 
In vol H of the journal by Mr R. O Wasted* on 
* Gypsy Forms and Ceremonies." As examination of this 


extensive collection of Gypsy rites aod ceremonies might 
be expected to throw light 00 the s upp osed Infflari aright 
of the Gypsies. The rook la that, txeept In sores net 
important cases toe analogy wftb Indian customs la aot 
satisfactorily estabarirei It would oseto that moot el toe 
customs of the European Gypsies result from tirifcr fori| 
contact with wes t ern peo pl es, sate as toe luhfibkaato of 
Asia Minor and the Balkan PeftfertU*. 

Thb higher clas ses In Indfe, jtotfeularfy tfidt* who 
assimilated soma of tot culture of tfca Vfm, Ito brep 
actively assarting tiwfir claims to Mtttfoal 
equality with Europeans. Thsjrfre 4bti a 
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p re lim, titoh I* lk*tr I 9 mm «a Qttie 

Jfesf#* th* ^* p w w * afa ta fa •» W>w claiming 

• ato* tram kfato fajatfcto Tha futon ol 
k to* %M ^^DgUkattoai, M fa B*m|tay the 

* fr *9 aerfotie' titat Ifas Gutoomr of Baraie ha* 
t jatojt»a<»tt «at»j *eT» coatilfar a faaa tot thaw Tha 

&xtmM pu m* a**#* & SktyU, wtoe tfa« ]ugi 
ijftmmt Mf bmud a ms^tota pt*ffnd by Prtf JUdh* 
Gtnfe* Ifctifa ui^»g tint »My %*» rtatty «*•*«>« <«*» *« 
VM *ac*tfca, awl am «atUl*d ta s<w*I status bk» that 
0 9*00$***. They repudiate to thaory generally haU 
tot they mp remftt, the decayed Buddhlet eommuniba* 
«to M to decay ef their faith wan like other depreetad 
fatotoai* ootnpeBad to adofit mental occupattooa It will 
tobStefcatfatf to watch the reception which their claim 
yeeetvn fwm the Behue of Bengal 


th opt a} of the Proceedings of the Washington 
*oaden>y of Science* Or P H KnowUpn contribute* ■ 


payee to prow that the HeU Creek and Ceratopa bed* of 
Montana, which ton been usually regarded #• of Upper 
Crecaeeoqp age, are really the eqidralenta In time of the 
Tqrtjfj Port Union formation Erl dance in favour of 
thta view |e etatad to he afforded by the plant* Inverts- 
bra^e* and v e rtebr a te* of the formation* In quettlon and 
A* author coocWtte* by the definite statement that die 
Med Creek Somber and Cefatops beds are stratigraphic 
ally structurally, and paksontologlcally maeparable from 
the Fort Union beds, and t h eref o re of Eocene age To 
this new Mr T W Stanton In the same issue repflrn 
that ta Ma opinion die Ceratope beds am of Cretaceous 
aga On account of their stratigraphies! relation* the pro 
nouaced Meeosotc character of the vertebrate fauna end it* 
task of Tertiary types, and tbs close relation of its in 
vertebrate* to those of the Cretaceous The admitted 
ratahanthlp of tha flora to that of the Eocene is regarded 


ea of minor importance 


IB No* t and a of the Resear ch Bulletin of the State 
University of Oklahoma Mr H H Lane describes the 
breeding and ptaesatmtion of the nine-banded armadillo 
tad flkewiae pro p oses a revised classification of the 
Edentata As a rut*, this specie* produces four young at 
a birth one for each of the four mammas sod from the 
circumstance that to the case* which came under the 
author** observation the young In each Htter were of the 
same eea and were contained w) a common chorionic 
vapid* it !* considered probable that they were all derived 
from a sniffle fertilised egg, and that tha eea is deter 
mined In the latter The plaoenta la of a. dec id ua t e type 
tatanapfllate w form between the atmanr and the diacoidal 
and aa this type doe* not predaefer co nf orm to the 
“placenta aono-dlacoKUli* «f Strafe], It Is proposed that 
U ahouM ha known aa "ntaoaota soflo-ttieokblu ta« 
to t l acta ” Thp author ftrjdpa tit* Edentata into tha 
‘IkinMonta (astinct) Xenarthra, Phetidota, and TubuC 
tog sta Wortmao is coasldarad to he Jbauflad—in opposl 
Eah ta the view of W B Scatt - fa regarding tha 
TfroMeota (or Gnaodontia) aa r ep r a seate d by tin 
C a wa ya t M i a and Styllaodootifra, fa to light of ud 
SdmtitM 


Sjfc Sifatoi faue, and Dr Freak X Surface have 
Mi t h t gyfag the *gg-prod«ction of selected farb w*th 
to *faw of asro wvjl aff gw ouesttSo, U I* toga a Cumu 
tofa Mata of ffafatos?" and tfaair ramlfaalwia have 
top j ptlMI ma d atfakr thfa title fa to tobpfcrtft fir 
fade hro aa J&afrnMW*ga> wad Perrttolflufrto (Band U 
toriiMpfrglk 7 M«toteapatlmegfa«tomtafa* The 
^Mgmipfa dfrectcr of toMafaa Agricultural 
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boo sod the late fret 0 U GoweU, <**> 
•Mid in Ae continued ukdoo of fluctuating wrtglopi 
with the Stew ol ncreating the fecundity The — co ne! 
4 e*h with the Inheritance of faumdlty The experiments 
were conducted on a large scale and yielded extreme^ 
interesting although from the poultry farmer'* point of 
v»w very disappointing results* Systematic selection 
carried on for nine consecutive years yielded no increase 
aa the average production of the flocks nor was there any 
decree as ta variability as regards egg production Egg 
producing *bil ty is apparently not Inherited on the 
contrary the daughters of hens which laid 200 or more 
eggs for annum actually laid on an average a smaller 
number of eggs than the daughters of less prolific birds 
Them results seem to have at Important bearing on th 
theory of natural select on 

fftuMtrrs of cytology who are Interested in the dynam cal 
aspects -of the phenomena of karyokinesw will welcome a 
paper on fhta subject by Prof Angel Gallardo in the 
drekfo /Sr Jfnto&fcZuMgjtMchamb der Orfonismtn (Band 
uvlii, Heft 1) a separate copy of which has been sent 
to us by the author Prof Gallardo interprets the division 
of th* cell as a bipolar phenomenon of an electro-colloidal 
character He regards the Cell as a complex mixture of 
porihVs And negative colloids of different potential of 
electrolytes and of neutral coagulated substances susceptible 
or Apt of Induction He considers that the chromatin 
carries a negative and the cytoplasmic colloids a positive 
charge The eentrotomes are supposed to be capable of 
acquiring a positive potent al higher than that of the 
cytoplasm 1 his potential increases through unknown 
causes, and determines the division of the oentroeome 
Th* radliUone which appear around the separating 
daughter^entroSomes are chains of force formed by the 
omaUtiOn of C}topte*mic microtomes The trajectories of 
the centrosomec during separation are the resultants of 
their mutual repulsion and of the attraction of the nucleus 
The chromatin d vide* during th* metnphase by reputs on 
of its chromosomes under a high negative potential and 
the two groups of daughter chromosomes separate under 
the double action of their mutual repulsion and of the 
attraction of the centrosomes The two new nuclei thus 
formed attract the positive cytoplasm and thus determine 
the division of the cell itself The paptr also contains a 
useful rdfUfeJ of the views of other wr ten such as 
Hartcg and Damage on th s interesting subject 

A law years ago we noted w th pleasure the commenoe 
meat of the Bio+chamtcal Journal and congratulated the 
editors Prof Benjamin Moore and Mr Edward Whitley 
of Liverpool on their enterpi to in starting a periodical 
in which biochemists could publish their researches The 
chemical side of biological investigation, is well to the fore 
at the present time physwiog st* patholo^sts botanists 
and others are devoting themselves to the unravelling of 
nature s secrets by Chemical methods chairs and lecture 
ships m the subject are being established ta our umversi 
ties and colleges the subject has a rapidly growing liters 
tur* of its own and journals dealing with It are published 
m Germany and America as well as In Liverpool The 
undertaking has met with an unqualified Success and the 
first number of the fifth volume has just been published 
The occasion is signalised by the appearance of the journal 
ta a form mdra worthy of the matter it prints both cover 
arid As quality of the paper used being Improved The 
papers ta It indicate the mam fold way m which chemical 
research U iftVadfcg all branches of biochemical stud> 
the first by Major Sutherland and Captain M Cay deals 
wtth the influence of sates on hanflotysta*, with special 
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the forthcoming Gentian expedition, ft|kt briefly outlined i 
fils plan of campaign He propose s that the main expedi¬ 
tion shall start from a base (pi Waddell Sea and advance 
etrelght acrom the Antarctic continent to the Pole, On 
teaching the Pole the expedition, Instead of turning back 
will proceed, probably following Sir 8 ffhackfeton’s route, 
to the coast of Ross Sea. Meanwhile, a subsidiary expedl 
tion will have landed on the shores of Roes Sea and have 
advanced inland along Sbaddetop’s route about half-way 
to the Pete, where, after leavihg a depdt of provisions. 
It will turn back to the coast The main expedition, If 
all goes well, w)U pick up the depot of provisions and 
join the subsidiary party at the coast* Lieut Fllchner 
hopes to be able to start In October He has already had 
experience as an explorer in Central Asia, where he spent 
the yegrf 1909 to 1905 in exploring Tibet He has also 
done exploration work in the Pamirs and Turkestan Dr 
Tanck president of the Berlin Geographical Society 
announced that an anonymous donor had promised 15,000! 
towards the expenses and Lieut Fllchner said he had 
received offers of aid amounting to 3000I If two ships 
me chartered toeoool win be required, but if one only 
Is sent out do 000J. will suffice 

Tim following ate among the lecture arrangements at 
the Royal Institution after Easter —Dr A Harden, three 
lectures on the modem development of the problem of 
akohoBc fermentation Prof F W Mott three lectures 
on the mechanism of the human voice Prof A E H 
Love two lectures on earth tides Prof C J Holmes 
two lectures on heredity in Tudor and Stuart portraits 
Dr Tom G Longstaff three lectures on the Himalayan 
region Mr W McClintock, three lectures on Blackfeet 
Indians In North America j Dr W Rosenhaln two lectures 
on the constitution and internal structure of alloys Major 
Ronald Rots, two lectures on malaria, Mr W W 
Sterner three lectures on bells carillons and chimes 
Dr D H Scott, three lectures on the world of plants 
before the appearance of flowers Prof J A Fleming, two 
lectures on electric beating and pyrometry (the Tyndall 
lectures) The Friday evening meetings will be resumed 
on April 0 , when a discourse will be given by Prof P 
Lowell on the Lowell Observatory photographs of the 
planets Succeeding discourses will probably be given by 
Prof W J Pope, Mr T Thome Baker Dr Tempest 
Anderson, Sir Ahnroth E Wright, Prof W H Bragg 
Sir David Gill Captain R F Scolt the Right Hon Sir 
Rennet! Rodd, and other gentlemen 

Tux director of the Meteorological Office has given notice 
that from April 1 forecasts of the weather prospects more 
than twenty-four hours ahead will be issued as opportunity 
lb afforded Applications have been received at the Meteor¬ 
ological Office from time to time for forecasts of weather 
several days la advance In addition to, or instead of the 
usual forecasts which refer to the twenty four hours 
reckoned from the noon or midnight following the issue 
of the forecasts. According to the experience of the 
Meteorological office the weather conditions do not uouafly 
justify a forecast detailing the changes of weather for oOn 
eeswtive days There are a number of occasions in the 
course of Vhe ypar when the distribution of pressure Is 
typical of settled weather and afoo occasions when the 
Xttttdldoos are characteristic of continued unsettled weather 
On these occasions and on a few others whoa the sequence 
»of the weather Is of a recognised typs, a sentence giving 
in general terms the outlook beyond the twenty-four hours 
of The definite fgaw t might be useful to the general pubfic, 
and \as it could be justified fay the ttatement of definite 
reasons^ the Inference It would come within the general 
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nrtw laid down faf thfe office with f cWW to 
(i^cut» An Indication of tho general pr wgo O fraMMi 
fc e y o nd ttw twentyfatr Sowfe* Barit k bqwb gfMtyg 
tbo ‘ General Inference " which p ecedee 4 o 
the several districts on the sheet issued to newqsfteMR 
It is expressed in mors dr less technical tofigwWfc and tto 
application to ths asveral districts might only he tofloWfo 
by persons acquainted with the terminology used fyweathri 
study It is proposed, there fo re when the miteptoh^M 
conditions permit, to sup pl e m ent the forecasts lor itotftfrti 
by a remark on the further outlook* 

Tin summary of the weather Issued by the MstoOraJegfoel 
Office for the week ending, March 5 show* that the etetffa 
tion* were still very mild over the entire cou n try top «*** 
of temperature befog generally from 1* to 3° The rriftfo* 
varied considerably in different jgriMpf the country, foil 
mi nowhere very large, wbillfftneft was an exoesa 01 
sunshine m every pact of Great Britain# Os Hearty it 
parts of the coast the temperature of the sea-water wat 
warmer than during the corresponding period last year, 
the difference amounting to betwe e n 6° add 7* oa the east 
and south-east coasts of England The summary of the 
weather for the winter, comprised by the thirteen weeks 
ending March 5, shows that the temperature was generally 
fit excess of the average but not to any great extent 
The rainfall was everywhere above the average, the 
greatest excess being +$o inches In the north-west of 
England and 3 40 inches in the south west of England. 
The excess was more than a inches in every district of the 
United Kingdom except in the north and east of Scotland 
and in the Channel Islands the largest actual measure¬ 
ment was 1649 inches In the west of Scotland, nod the 
least 714 Inches, in the east of England, The duration 
of bright sunshine for the winter was everywhere fo excess 
of the average, the greatest excess being sixty-two hours 
in the south-east of England and mors than fifty hours 
in the east and north west of England and in the Midland 
counties the absolutely longest duration was 936 hours, hi 
the south-east of England, and the least 146 hours, in the 
north of Scotland 

In Man for February Mr A M Blackman ^published 
some interesting notes on Egyptian antiquities and custom* 

! Several noted tombs of Sheykhs, with toe ritfs performed 
l »t them, are described, such as the custom of sleeping In 
i the Sacred precincts as was done at Greek shrines of 
1 Asklaplu* and of hanging up bondages there a* a charm 
to secure recovery from circiundslon and other operations 
The Copts, we are toM slay a sheep at the threshold aa 
tiie bride enters the house. She must take care to cfoes It 
without staining her feet or clothes in the blood. Should 
this occur tiw marriage is deemed unlucky 

In the Gyp*y Lots Journal for January Mr W Crooks 
discusses the ethnographical resu lts of the article published. 
In vol 11 of the journal by Mr 8. O Wfostedt do 
“ Gypsy Forms and Ceremonies.” As oxaipfoatioo of tills 
extensive collection of Gypsy rites and ceremonies plight 
be expected to throw light on the s u ppose d India# origin 
of the G} pales Th* mult W that, exc ept in some not 
important cases, toe analogy with Indian easterns Is not 
satisfactorily established It would nto that most of rite 
outeogw of the European Gyps ies result from Mr fafoj 
contact with wes te rn pssple s, such ns the iahSblaMt* pf 
Aria Minor and ths Baton Pentosul* 

Thx higher dames to India, particularly thorn who t&to 
assimilated some of too outturn of the WpS, IteVa fiwta 
actively asserting their claims to ^politic*! asd|lo#t 
tquaHty with Europeans. They fito coo fro utoL 4hh a 
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nfetf* V ' 5 8®rt r to catoe no Bttfe 
4 NM» *n» now elvmng 
'&&*&*)**& **w tw«Wo rh» p«tah.of 

ilSlSr %igm£*#»** in Bomb*? the 

, ft to***** $*t toe GufoiMw Of Bared* hu 
", ttf o rfw ott ffiOyft coWMdnttfoa for them The 
.,_'*•* *ew «r*««d I* Wajjtf, where the Jugi 
into hpmH * ptopdnd by Prof Rodhe 

to«Wc (Mto rtwrito itoAr from toe 

tothdito. end n* jatoted to *cul etatu* kke that 
inMutitfi TW f^fln 0 th* theory generally held 
^ jtpdf joprossor the decayed Buddhist communities 
Ae decay of their foJA Were like other depretsod 
j^gfemst*, oMapetted lo adopt m e n tal occupations It will 
ipWerettfaf to width the reception Which their claim 
peMlkea from At Babu* of Bengal 


*T*> epl ad of the Brooeedbga of the Washington 
ftrtliilij of MeX— tk F H Koowlton contribute* a 
neper to prove that the Hefl Creek and Ceratope bed* of 
Xoateha, wMeb Bate been usually regarded at of Upper 
Orotaoeobe eg* era rea#y the equivalents m time of the 
Tertiary fort Union formation Evidence In favour of 
thle view {• stated A bn aBorded by the plants inverte¬ 
brates and V ertebra te s of the formations In question and 
the author cooclAfos by the definite statement that the 
fteU Creek* Somber* and pefattip* beds are ttratigraph c 
ally* «trocfcur*By v and pakeontoJogtcally inseparable from 
the Fart Upton beds, and therefore of Eocene age To 
this view Mr T W Stanton* in the same ieeue replies 
that in Ins opWw the Cere top* beds am of Cretaceous 
pge on account of their Stratigraphies! relations the pro- 
rmmeed Mesoantt character of the vertebrate fauna and its 
lack of Tertiary typos* aftd the dote relation of its m 
vertebrate* to thoee of the Cretaceoui The admitted 
relationship of Ae flora to that of the Eocene Is regarded 
as of miner importance 


Itr Noe r and S pf the Reeearch Bulletin of the State 
Umrerelty of Oklahoma Mr H H Lane deecnbee the 
breeAng and ptscemabon of the nloe-baoded armadillo 
and Ocewiee propoe e a a reneed claauftcation of the 
Edentata A» a nil* thu- tpeciee p fo du cre four young at 

* birth one for each of the four mamnun and from the 
clrentoataaee that u the case* which came under the 
author’* o b ee rva tKW the young In each Utter were of the 
eaaa eex and were contained In a common chorionic 
eaaufc it la oooeMtartd probable that they were all derived 
Iraot a tingle fertilised egg, and that toe eex U deter 
Mined in toe letter The pleeente te ot « dedduete type 
Intermediate in form between toe eon ary end the dleecddal 
had ae tola type doee not precisely c on for m to the 

* pl a ten** aoaetoacoMaHe' of Stndd, it la pcopeaed that 
H diadf ha known ae -placenta aono*d |a ed dt He in 
***•*»*• The author dhridea the Edentata into toe 
TwdedeM* (esMct), JCeaarthrm, Bhclidota, and TubuO 
dented*. Wertaan to coastdered to ha Jnttfflad In opposi 
Sto to to* wtow of W B Sca t l to regarding toe 
T twfedoiBa (or O*nodontia) da repcceented by toe 
friw o toto i atStyhoodentidse, to toe light of on- 
Wtotj ngnaitrtd Btontatee 


E Wtoto jpBMto and Dr Frank IK Surface tor 
W tonOtog to* egtoproduction of aatoetad fowto wt 
Jfef dw eg e e a w er lug the gueetfon* “ U there * Cuau 
y* jMto & Ifetocponf " and to*r eane M na w i tou 
Mtttoaf updar tola title >* toe frttdmft fi 
totoltow W to toito iia g *. *md Fermton^totow (Band U 
Ifttn dbttoct atpertjfwte were made T1 
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Bspmawpt Station *ad Ae late Prof C If. Cowtfl* ecu 
sifted fo the continued selection of fluctuating wWosi 
«dA the view of increasing tbs fecundity The stfpflrf 
desk with the Inheritance of fecundity The esperitnefits 
were conducted on a large scale and yielded ettrestefy 
interesting although from the poultry farmer** point of 
new very disappointmg results Systematic selection 
tamed on for nine oonsecutive jesn yielded no merest* 
m the average production of the flocks nor was there any 
decrease In variability as regards egg production Egg 
producing abilty ts apparently not Inherted on the 
contrary Ae daughters of hens which laid aoo or more 
eggs per ikwoi actually laid on an average a snailer 
number of eggs thai Ae daughters of less prolfic brds 
Ihefe results seem to have an important bearing on the 
theory of natural select on 

STUDflHTt of cytology who are interested in the dynim cal 
aspect* of th* phenomena of karyokinesta will welcome a 
papsr on Als subject by Prof Angel Gallardo In the 
4 reW* fUr Sntmuklung$mechamK dcr Otganirmen (Band 
wtviil Heft i) a separate copy of which has been sent 
to us by th* author Prof Gallardo interpret* the division 
of th* cell as a bipolar phenomenon of an electro colloidal 
character He regards the celt as a complex mixture of 
positive and negative colloids of different potential of 
electrolytes and of neutral coagulated substance* susceptible 
or not of Induction He considers that the chromatin 
carries a negative and the tytoplasmic toUo ds a positive 
charge Th* centrosomes are supposed to be capable of 
acqulrng a positive potential higher than that of the 
cytoplasm This potential Increases through unknown 
cause* and determines the division of the centrosome 
Th* radiation* which appear around the separating 
daughter-centrosaxnes are chains of force formed by the 
onenUtioa of cytophsmlc microtomes The trajectories of 
the ceatroaome* during separation are the resultants of 
their mutual repulsion and of the attraction of the nucleus 
The chromatin divide* during the metapbase by repuls on 
of it* chromosomes under a high negative potent at and 
the two groups of daughter chromosomes separate under 
th* double action of their mutual repulsion and of Ae 
attraction of the centrosomes The two new nuclei thus 
formed attract the positive cytopkuup and A us determine 
th* division of the cell itself IV j per also contains a 
useful rAwfnd of Ae views of other wr tors such as 
Hartag and Deluge on this interesting subject 

A rftw years ago we noted wiA pleasure the commence 
mtftt of the Eto chtmteal Journal and congratulated the 
editors* Prof Benjamin Moore and Mr Edward Whitley 
of Liverpool on their enterpr s* in starting a periodical 
in which blo-chenusts could publ A the r researches The 
chemical aide of biolog cal investigation is well to the fore 
at the present time phys ologists pathologists botanists 
and others are devoting themselves to Ae unravelling of 
nature s secrets by chemical methods chairs and lecture 
ship * in the subject are being established In our umverti 
ties and colleges the subject has a rapidly grow ng liters 
turd of Its own and journals dealing w A it are published 
in Germany and America as well os in Liverpool The 
undertaking has met wtA an unqualified success and A 
first number of Ae fifth volume has just been published 
The occasion is signalised by the appearance of the journal 
m a form more worthy of th* matter It prints both cover 
and Ae % qual!ty of As paper used being improved The 
papers is it indicate the manifold way in which chemical 
research te fovadAg all branches of bio-chemical study 
As first by Major Sutherland and Captain M Cay deals 
WiA Aa Influence of salt* on tuemolytios wth special 
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reference to the Wood destruction which occurs In the 
tropical disease known aa bteckwater fever Thia !| 
followed by * note op a new method for determining the 
alkalinity of the blood, by Drf Boycott and Chisholm* 
The editor and hie coJ leagues con tribute two Important 
papers one relating to the beatings Of the physical proper 
tu* of colloids and of ada otption on physiological problems 
and the other to the properties of a new sapoglticoside 
obtained from Howrah see ds . Papers on the action of 
ether on the circulation by Dr Rmbley and the influence 
cl the pancreas on glycolysis In muscle by Dr Simpson 
bring the number to> a conclusion We have to congratu¬ 
late the editors on thyir success in adding to British scien¬ 
tific literature a Journal of such a high standard 

TU* advantages offered to students of natural history by 
the opening of a 41 mountain ** laboratory at Tolland 
Colorado, situated at a considerable elevation yet Immediately 
accessible by train lorrar the subject of an article con 
trlbuted by Prof F Raxnaley to the University of Colorado 
Studies (vol vll # No x) Swamp meadow grass-land 
scrub pine and spruce forests are found in the immediate 
vicinity, while a short railway Journey up or down gives 
access to Alpine conditions or vegetation of a warmer 
segion 

A sgcofcD paper by Hr E P Stebbfng on unde scribed 
species of Indian boring beetles of economic Importance 
belonging to the family Scotytidae U published as the 
second part of the toologlcal series of Indian Forest 
Me m o ir *. Three species of Soolytus were taken on the 
deodar in this respect they agree with the \mr«cin f ype» 
which Infest conifers whereas the Japanese and European 
•pedes including the well-known Scdyfuc destructor of 
the elm infest dicotyledonous tree*. Four specie* of 
Tomicus were dis c overe d on different conifers and a fifth 
was collected on th* sdt tree £ftorra robust a Two species 
of Pityogenes also taken on coniferous trees, are remark 
able for their wide distribution 

Systematic papers are prominent In the first part of the 
twenty fourth volume of Transactions and Proceedings of 
the Botanical Society of Edinburgh A short list of sen 
weeds collected In the W«jst Indian island of Dominica Is 
contributed b> Mr S Grieve and Mr A Bennett dis¬ 
cusses the validity of times flexiht and A triple* ealotheca 
as British and Scottish species respectively Miss I M 
Hayward prefaces a list of Tweedslde alien plants with 
the remark that wool Is largely Imported Into the district 
this probably explains the presence of two specie* of 
Seneclo, a Hetipterum and A triplex spongioid all 
Australian plants find Cento terbinete, a common weed 
tmoughout Cape Colony* An anatomical description of 
thorny aerial roots of the palm Aesmlhorhb* aculenU is 
communicated by Miss B Chandler They emerge as soft 
giccn roots but op lengthening shed their root-cap, and 
eventuallv become hardened into thorny structures they 
function at any rate In the early stages as breathing 

roots. 

An elaborate and extremely useful account of the Indo* 
Matey on woods, with a Systematic enumeration of the 
trees fumlshipg them. Is presented by Dr F W Fox 
worthy m the botanical eerie* (voh iv, No. 4) of the 
fihiUpplnt Journo I of Sckn*** The author has found H 
convenient to summarise largely trader type* known by 
recognised common names Attention fa especially directed 
to the great Importance of the tixribetti furnished by tree* 
/A the fafftilv Itipterocarpacew, tame m which are hard* 
wood* othclm are of *0 ft or medium grades u R es ta te M 
apptyrif to cti$aln hardwoods yielded by species of Vatico 
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and Cotylelpblum, “yacftl” Is Obtained tiom ttgte qf 
Shore* and Hopes Softer w oo ds triad' tor ptoo£i*aw 
light constructive work, known os u token/ w 
and "almon/* are yielded by other aperies of fhOrsh, 
Hopes, sind Anieoptera. The family of && 

supplies many valuable trees to mefltiqd only gte gsaerw 
Aiblada, Jntsla, and Pterocarpus Details ajr* fontfitoed 
of Philippine ebony trees and substitutes tor other standard 
timbers and a number df illustrations taken frbm trim 
verse sections of the woods are provided. 

Poor G Mxkcaui, of the University of Naples, has 
recently published a valuable report on the Messina earth 
quake CAtU del J? 1 st, A'lntorraggiamemto df Jtopoff, VoL 
vll X909) In which special attention Is paid to the pheno¬ 
mena exhibited in the south of Calabria. Although there 
were no immediate precursors of the great shock, at least 
mx slight tremors were felt during the previous month at 
Messina, Reggio and other places within the melto* 
selsmel area The earthquake Itself consisted of two 
shocks or of two distinct phases, separated by a brief 
Interval the first part being the longer and tile second 
the more violent the whole shock lasting about forty 
seconds On the map of the central area four lsosetemal 
lines are drawn, the Innermost being nearly elliptical, 
about 18-20 km long from north totoouth, and about 
10 km wide, and agreeing closely with the curve laid 
down oy Prof Omon as bounding the strongly shaken 
area The epicentre was evidently submarine and its 
position cannot therefore be exactly determined. Prof 
MercaUI who has made a special study of the Calabrian 
earthquakes, states that two of the after-shocks of the 
great earthquake of 176* originated In the same centre 
at the Messina earthquake as well as four other shocks 
In the years 1509 1599 1780 and 1870. 

Tux current number of Science Progress contains the 
first part of a paper on recent hydrobiological investiga¬ 
tions by Mr James Johnstone of the I Ivevpool University 
Fisheries Laboratory The paper deals with the remits 
of the international explorations of the seas of north¬ 
western Europe more particularly with those set 
forth Ut the papers of Nansen and HeUand-Honsen 
and examines the relation between the “ Gulf Stream 
(by which, it appears from the paper, U meant the 
Norwegian branch of the 11 Gulf Stream drift ”) and 
cUmate and crops In northern Europe The series of 
curves worked out by Nansen and Holland Hansen show* 
ing the remarkable parallelism between air temperature and 
sea temperature, growth of fir trees, and yield of various 
harvests In Norway Is illustrated In the abfenee of 
further investigation in lower latitudes in the open Atlantia 
It is still quite uncertain how far the sea temperature is 
determined by the varying proportions in which the north¬ 
ward moving water is derived from the equatorial currents, 
and the relations of cause and effect are still so obscure 
that it seems premature to conclude that H is 41 Inevitable 
that the yield of the land-crops depends on the tempera 
hire of the sea.” 

A somewhat qovet treatment of the hydrodynamic*! 
equations representing the general circulation of toe atm* 
sphere is given by Mr F R. Sharpe In the AmeriMb 
Journal of A ioQumaHcs, xxxfl, 1 Besides Writing dm. 
In polar coordinates, the equations of flow of matter rind 
momentum tor a viscous fluid the author takes In place 
of the ordinary adiabatic assumption, an equation r s p rassqfr 
ing the flow of energy which latter is equljfknt to tU 
energy equation of the kinetic theory Making use of*toe 
fact that the height of the atpraipt#re if a «A*H f racti on 
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tap ««rth f « radius, an approximate notation U obtained 
hx the first place neglecting and in the aecond place 
taking account of* the earth'* rotation The author 
cftftWehu an agreement at leaat of a qualitative character 
between th* multe of hie theory and observed fact* 

Tina fUcttician for February n contain* a deecrlption 
by Mr P. A. Mostay, of a new arc-lamp known as the 
Tlmar-Dreger which almost dispenses with mechanism 
and seems Incapable of getting out of order The two 
esurbons are placed horizontally the positive a few mill! 
metres above the negative and the arc forms and remains 
at the ends To compensate for the want of svmnetry 
of the light a second pair of carbons is provided which 
point In the opposite direction to the first Another new 
piece of apparatus of interest to illuminating engineers Is 
ths Lowden rotary mercury pump described in the Elec 
fncal Engmett of the same date The pump is not unlike 
the Gaede In general principle and Is much quicker In 
action than the pumps now used in evacuating incandescent 
lamps down to pressures at which blackening of the bulb 
Is Inappreciable 

Fiv* years ago the geophysics laboratory of the Carnegie 
Institution of Washington commenced the task of ic- 
determlnlng on the constant volume nitrogen scale of 
temperature the melting points of the metals from zinc 
to palladium The work has now been completed and the 
results are given by Messrs Day and Sosman In the 
February number of the American Journal of Science \ 
platinum rhodium thermometer bulb has been substituted 
for the one of platinum iridium used in the earlier measure 
ments and the bulb has been surrounded by an atmosphere 
of nitrogen at about the same pressure as that in the 
bulb to prevent diffusion of the gas through the walls of 
the bulb Greater uniformity of temperature throughout 
the furnace In the neighbourhood of the bulb has been 
secured as the authors consider that this is the chief 
outstanding error In the use of the thermometer By 
means of thermo-couples of platinum platinum-rhodium 
* andafdlsed by comparison with the nitrogen thermometer 
thev find the following values of the melting points, which 
may be compared with those of Mcssis W alder and 
Burgess, of the Bureau of Standards given in these 
columns on February 17 —cadmium, 3*0-0° zinc 418-2° 
antimony 639 a 0 ) aluminium 658-0° silver 960-0° gold 
106a 4 0 , copper 108a 6°, nickel* 145a 3* f cobalt 14*9 8° 
palladium 1549»° 

Thr first instalment Of an article on the stability of 
flying machines by Prof Herbert Chatley appears in 
Engineering for March 4. The author proceeds to inquire 
under what conditions such machines may be automatic 
all\ stable up to the present only two types possessing 
this quality seem to have been discovered viz the auto¬ 
matic single-surface gilder and the balanced glider The 
first reties for its longitudinal stability on the variation of 
the centre of pressure with the angle* of attack the second 
relies on the variation in altitude of a balancer or tail 
surface* In each case a torque should come into exist 
ence which will bring the glider back to Its original posi 
don The author works out both cases mathematically* 
and points out for the first case that it 2s not only 4(0) 
the distance of the centre of gravity ahead of the centre 
of area of the plane expressed os a function of the angle 
of attack 0, which decides the stability but the rate of 
ch 4 n£i of the torque M produced by a small alteration in 
B owing to a change In the velocity There teems no 
doubt that surf ages which ere concave on the under side 
at* not stable without some balancing device The ques¬ 
tion of oscSloBons Is also discussed id this article. 
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Bulletin No 34 Issued by the Engineering Experiment 
Station of the University of Illinois contains an account 
of tests on a water tube boiler having two type* of tile- 
roof furnaces The tots were conducted by Mr J M 
Snodgrass and In the first four the tubes of the lower row 
were completely surrounded by the tiles which formed the 
roof of the furnace in the other four tests the under aides 
of the tubes were exposed to the action of the furnace 
gases the roof tiles rating on the tops of the tubes The 
last four tests show a slightly higher efficiency more 
uniform fire control and a lower temperature In the 
furnace combustion chamber and stack ns compared with 
the first four tests Ihe covered tubes were shown to be 
superior In the matter of smokelesvness About 5 per 
cent more water p^r pound of coal was evaporated with 
the exposed tubes and the temperatures In the furnace 
and combustion chamber were found to be from 200° to 
400° F less with these tubes than with those wholly 
covered Copies of the bulletin may be had gratis from 
W F M Goss University of Illinois Urbans Illinois 

Msssss Macmillan and Co I td have published the 
first part of a ' Key to Hall and Stevens s School Arfth 
metic prepared by Mr L VV Grenville The price of 
this part la 4 s 6 d 

Tits Amattur Photographer of March 8 U a special 
Issue, containing a number of fine reproductions of 
photographs printed in two colours on art paper as well 
as valuable notes on scientific and artistic aspects of photo¬ 
graphy The price of this Issue is only twopence notwith¬ 
standing these special characteristics 

A popular edition of the Naturalist on the River 
Amazons * by the late Henry Walter Bates, F R S has 
been published by Mr John Murray at the price of u 
net We welcome the publication In cheap form of 
standard books of travel of this kind ns being likely to 
Interest the general reader in the work of scientific 
naturalist* and explorers 


OUR ASTRONOMICAL COLUMN 

Brilliant FiwuiAir or Fbriiuary 27—Mr W F 
Denning writes — 11 On February 27 at 0 55 a magnlfi 
cent meteor was observed at various places It fell slowly 
and illuminated objects around like the bright ball of 1 
Roman candle The meteor is remarkable in two respects 
namely for Its unusual proximity to the earth at the end 
of its career and for the intense green colour exhibited 
by Its nucleus as it sailed down the sky Several in- 
drpendent observers say the object apparently reached the 
horizon or got within a° or 3 of It before it became 
extinct Its height was certainly not more than twelve 
miles at the end of Its luminous career which occurred 
over a point about twenty miles west of the Island of 
Anglesey Possibly Indeed the meteor may have fallen 
in the Irish Channel but evidence must bo awaited from 
places nearer the scene of the event than any we now 

POt *Th 0 radiant point wmi to have been in the N region 
of Cancer and this in a place from which several large 
fireballs have been directed In past years at the end of 
February and early In March 

1 There Is good reason to suppose that the meteor 
penetrated our air strata so far as to arrive In n compact 
form and still luminous to within seven or eight miles of 
the earth s surface but more exact observation* can alone 
enable trustworthy figures to be deduced 99 

Comet 1910a —Further fight 2 s thrown on the time nod 
circumstances of the discovery of comet: I 9 «» bv 
J nnes In a communication published In No 4389 of the 
Astronomische Nachrichtcn, p. 338 
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The earliest dato on wWeh tbs octet appoint to have 
toen teen in South Africa was January ft, when, afe 
i4h *5*5; (GMT) tom* wo rkm en at the Transvaal 
PiemJef Diamond Mine taw & They described it at an 
ordinary star WHh a tall to Ity app ar e n tly a little to the 
tight of the joint where the ton rtt*. Apparently Mr 1 
lnnet waa nearly at unfortunate at tom London astro¬ 
nomer* for, hevtog madt a teriet of observation* on the 
owning of January 17, he and hit colleagues were pre¬ 
sented, by overoast rides, frbm feeing the comet again 

A number of ob se r v atio ns now recorded In the atuno 
Journal add In the CotnfUt rtnimt show that the comet # 
brightness decr eas ed very rapidly after January 30 and 
thU pfobably accounta for the disappointment of a targe 
number of people in not teeing it after reading the accounta 
of to extraordinary brilliancy and beauty M Coggia 
found that on February 11 it waa but a bright nebulosity 
about equally visible with a star of magnitude 84 on 
February 4 it wot at faint at magnitude 7 6, and only 
fhoWed faint trace* of a tail near the nucleus, 

Hitutt t Comet —An interesting popular address 
•delivered before the Jersey Society In London by Mr 
W B Srodriok in December (*009) Is now published in 
Science Pragrts* (No 15, p 49a) The address contains 
a discussion of the historical events which have coincided 
with the comet's known apparitions, especially that of 
*06$, and tome Interesting quotations from early writers 
are given 

It !r-now Improbable that the comet will be seen again 
uqtlt the third week In April when until its transit on 
May *8, It wtU rise shortly before the sun almost due 

-east 

Tint Sun-spots or Strmmtn *5 1909—An Interesting 
description of tin- sun-spots of September illustrated by 
ph ot ogr a phs taken with the Rumford spectrtiheHograph at 
the Verier* Observatory, Is given by Dr Slocum In No 1 
voL xxxl of the Astropkygival Journal Qanuarv p, aft) 
The history of the spot shewn to be connected with the 
magnetic storm of September *5 is given from Its appear 
ance on September 1 to November 19 when It was last 

seen, and the Verkes observations confirm those made at 

South Kensington in showing that the spot was especially 
active at the rime of the magnetic storm On September 24 
the hlghJrva) calcium fioeculi showed a tnlral form over 
the spot but on September as this had disappeared, and 
was replaced by a number of bridges crossing the soot 
-On September *7 the arrangement of these bridges had 
•changed completely and there was again a trace of the 
spiral etructurs. A prominence plate taken on Sep¬ 
tember 30 at 3h 48m OUT showed that the spot 

arpa waa still active for there were several prominences 
at the region of the limb where the soot had disappeared 
a second plate taken at 4b Km C M T showed that 
In the Interval a violent eruption had occurred, and In 
place of a small rinrfe prominence there was a brilliant 
one extending some s° or 8* along the Iknb and rising In 
several arches to a height of 3* 000 km 

Displacement or at the Sun's Lno —In publish 
ing hi* important results on the spectr o scopic determina¬ 
tion of (he sunk period of rotation Dr Hahn in 1907* 
directed attention to revet*} cases where there were small 


displacements, of eertfdg fines, independent of those due 
to rotation ^inee then the matter has been under invest) 
gogon at Mount Wilson, and Mr W S Adams now 
publishes and discusses at isngth the results obtained* 
Too many points of Interest are raised in his paper to be 
discussed Adequately hers, but one or two of the chief 
ones may be bftefly ref er re d to, 

Aggrcat deal of the work hgs been carried out with the 
ot sp ectrogr a ph used In connection with the tower 
telescope, thusfrovkKng photogr a p h * of large dtoerrion* 
class* >of fines were selected ter special discussion, 
so that anv differential effects might be the better invest! 
gftod. and ategether 470 teas were dealt with; the 
I nte grit ie s at Tfinb and c en tre, the displacement, and 
vrrioup remarks are tabulated ter each fine Two values 
ter me displacement are gjlven ana the o b serv e d value, 
the other the value ifcutoei after applying to this a corree- 
tfete^efo'OosA Indicated by the cyan og en bands as being 
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probably doe to motion In the line of 4 
convection current* in the values ter the_ _ 

These results show that the fine* bf tttaoteaw ViapdbfSlj 
and scandium are leu displaced tluur thote « raL and 
nickel, and this is co n sidered to be an todtea&m W 

cauK producing the relative “ shift* 1 is most ip 

the lower levels. Lines most strengthened at the nstf> 
generally show the smaller displacements, and the enlw 
tlon offered is that the intensification Is a 
effect the higher level fines bring coder 
displacement Is thus in accordance with the 
conclusion 

The enhanced fines are well marked In the results, And 
generally show a much greater displacement than the are 
lines. This Is especially prominent in dm case of fine* 
extremely weak in, or absent from the arc spectrum, a* 
shown by the special study of eighteen lloes given to 
Lockver s list of the enhanced fines of iron, the fine at 
A 4385548 gives a larger displacement (+00x3 A) than 
any other fine on the more refrangible ride of X 5300 
The suggested explanation of this peculiarity of enhanced 
lines 1* that ift the solar spectrum they are due utmost 
exclusively to the granulations ** on the dbc* If, as ha* 
been suggested these granulations signify masses of 
ascending, heated vapours the measures at the centre 
would be affected by the resulting differential motion In 
the line of sight and so increased displacements would 
result on upward motion of 0 ta km. per sec* to the 
granulationa would account for the results found 

Finally the results indicate that the relative displace¬ 
ments are catted by pressure although this is a general 
result to which there are exceptions, which further*Invest! 
gallons may adequately explain The action of magnetic 
fields of anomalous dispersion and various other causes 
are referred to but more evidence is necessary ere thrir 
definite relation can be Inferred 

The 44 Anuario ’* op th* Madrid Oiumvatorv, 1910 — 
From the Madrid Observatory we have received a copy of 
their 4 Anuano 1 for soxo, a useful volume containing the 
usual astronomical tables and some interesting articles on 
astronomical subject* There Is also a ritumd of the 
solar observations made at the observatory during 1908 
containing a complete dally and summarised record of 
the prominence observation*, and a similar risumi of the 
meteorological observations 


THE ORGANISATION OF INDUSTRIAL 
RESEARCH 

AN address delivered by Mr W R Whitney at the 
' rx twentieth anniversary of Clark University, and re¬ 
printed from the Journal of the American Chemical Society 
to two recent numbers of the Chrmtcal N* mw contains 
many suggestive And valuable passage*, expressed with 
characteristic forcefulness As ihe author Is mpfttetf at the 
head of a staff of eighty investigators, he is wtU qualified 
to speak on the * Organisation of Industrial Research/ 1 In 
his view the fundamental problem is to secure men who 
are endowed with the essential qualities of op timis tic 
activity and knowledge the termer be regards as of 
supreme importance to view of tbs fact that general law* 
usually indicate the imposribitifrf of a pro cess rather than 
the Specific condition* under which success may be achieved. 
Fortunately this quality can he imparted as has been 
proved again and agdin, by the estab l i s hm ent of “ schools ** 
of research many of which have become world-wide to 
their operation, fortunately ala*, It Is possible by fgitabi* 
orfmrioadon to utilise the labours of those who orb Opt so 
endowed to promote the ochlevribent of the Ideals com 
calved by the few who are; and to such an organisation 
fit ti urged that the output should be not methfy proper 
ttonal to the number aoployod, but to soon Mgfat 
exponential function. Id such a oqtfptex schema It Is fftit 
thought to he possible to tewgri each in vestigator by 
royalty or by any such direct payment for Ms supme* to 
malting Recoveries of definite commercial value, on on* 
hand because tut success Is only In tout due to Ms own 
efforts, and on the other Hand because each Jfcvsftigator 
must he freely available ter can v to g oo tea* ad marie to 
which fuccess of this kind to not iBtefy to trim. 
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'mmrd to totttotaToqwplMDtt, too author bold* wm 
QgfeNwmni charMtor Neceewty 1* net too motto* 
MSwwtodgl *>«l O i wr imw i t ■» tta parent* 
«*ml 1a toe c*M o# many mduatriaJ <fle- 
pood <*«a* M»l» we* not * oo ww Ky 
#Wto p iw Mtot bu» *» ffU bylter yhteh fc llowoA th* 
li mwm y Sm p ap9r&Mtoa0 * *p* brmnbw «w«Joy* 
Wt too top uto pt tftamuto to am tamp* and of awwdtom 

(A KMt *rn» a*toeh» ** prtpmotio n ot «ho m 

motota, po£not dtm wwrie* «n*» by «b«er force of oaeomity 
Nt^ Wtaanodontactarmton #to to too oqtuproepC of 
an forfeririol laboratory wftors 1M mo* useftrt tool* #«r* 
dBm golubed i» *te* the ulw tQ which they 
^ >to good tool Live* kmg tor * 
j irtgb p*e kjbo* MM; tinier w» hove qttsetiomaL the 
oMNNrty of iitttefltoft mm new apparatus—« vacuum 
frntfm^ * pair of metal rolls, rune special galvanometer 
imc mi c ro s cope * hydraulic press a pow*r hammer a 
ttncti digester, 4 o Never after It became * part of the 
eo lrfp u H HTt has it teemed possible to proceed without it In 
fftt *mgl* case of the electric vacuum furnace for example 
our l a bora to ry hat made almost continual uee of from three 
fat eight for tbf pest five yeais lhe laboratory piped 
several year* ago with High vacuum and with electrolytic 
hydrogen baud** steam sir water and gas will probably 
ri s v er operate without them 

tifanllsr consideration* apply to a library A library con 
tautang tan of the loading research journal* of the world 
may be said to have in each volume about 100000 brain 
poyer hour* and it would be folly not to utilise a charged 
storage battery of tht* immense capacity when it can so 
ivaddy Ik installed 

- 

SOUS: RECENT APPLICATIONS OF OZONE 

drffTHOUGH ozone has now bean definitely known for 
“ nearly seventy years its commercial production and 
exploitation it one of the many bye-products that have 
resulted from the modern development of electrical engineer 
tog The Ozonair * Company of 96 Victoria Street 
Weetm turter has taken advantage of these developments 
to produce a sene* of compact and (In many cases) port 
Xble ozomoers which can be connected directly to the 
ordinary lighting circuit* and set in operation by mean* 
of a couple of tumbler twitches one oontrolfing a fan or 
Mower and the other m cml 0* transformer for energising 
die aluminium gauze In contact with which the ozone is 
produced The simplicity of these arrangements should 
prove an important factor in securing the general utilise 
tion of ozone In all those caaes in which Its usefulness 
ha* been oondusmly demonstrated 
Most of the new design* are intended for the purifies 
tion of air and ui the case of large buildings their utility 
and efficiency can scarcely be doubted In a small room 
or In close proximity to a generator the presence of an 
excess of ozone might well be dlsagresable a* those who 
have worked with It have good reason to know but in 
g crowded hall the atmosphere of a public meeting would 
sfond to gain enormously by the freshening and purifying 
effects of one or two well placed ozonise?* In oases such 
as the above it is difficult and in many buildings 
impossible during the wh iter to Introduce enough air from 
outside to prevent the atmosphere from becoming “ stuffy, 
but the most dangerous and unpleasant effect* might well 
be got nd of by means of oeene 
Thfc geoeryf idea 5 a* been worked out Into a definite 
ami newel sc h e m e of ventilation which la acquiring con 
•IfcraUft popularity In Russia, wham warmth end fresh 
Mae has* usually presented themselves a* alternative* 
***** Ihan aa compatible qualities end in the tropics 
the tofoodtictioa of large vohimea of air from the 
dOteMe Is suffictakt to d estroy whatever remnants of cool 
mas m qr bp rsfotasd by the use of verandah* and other 
Jfto*the glare of the sun In each of 
differing draumitances tits method used Is 
Jfc^drMr air from the room purify it by screemng, 
▼hwWi add ontofnag cool or warm as tb* case may 
5? ^ the noom with a sufficient admixture 

air to hasp the proportion of carbon dioxide 
wwhrt* reasonable Smite la this way a gnat economy of 
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ueutY to a generator the presence of on 
might well be disagreeable as those who 
fith It have good reason to know but In 


An application of ozone of a more familiar type 1* m 
the bleachi ng of pahn-o 1 for soap-making tan ha* 
usually bean effected by means of bichromate and muriatic 
add at a cost which may amount to as much as *vw per 
too The bleaching of the oil by ozone s very effective 
even in the cose of specially bad samples Ant costs little 
more than a tenth of this sum in addition the dark 
ss diftien t that is thrown out during purification la much 
Smaller In buDc and the waste of oil 1 * therefore greatly 
reduced 

It t* claimed that the ozon sed air produced bv the new 
tv pee of Apparatus 9 entirely free ft cm oxides of nitrogen 
* poult or considerable importance in many of Its com 
mercial application* 


AMERICAN ECONOMIC ENTOMOLOGY 

ACCORDING to the twenty fifth report of the State 
Entomologist on the noxious ana beneficial insects 
of Illinois* the scope of the work of the Entomological 
Department of that State ha* been very largely increatrd 
os the result of spec al legislative enactment* and the 
preseat report is the first to be drawn up under the new 
conditions Its contents coni st of three articles one on 
experiments to check the com root aphis a second on the 
habits of tits com field ant (Lasius Mger amertcanut) and 
a thifd on the Insect* infesting clover and alfalfa Since 
all three have been already Issued aa Bulletins of the Agn 
cultural Experiment Station of Illinois University they 
need not be further noticed 

The mites of the group Oribato dea form the subject of 
an article in vol vi of the Bulletin of the Illinois State 
Laboratory of Natural History These m tes which are not 
much larger than tile head of on average pm are chortc 
terlsed by their hard chitlnous integument on account of 
which they are commonly spoken of as beette-mite* 
although they are not to be confounded with the mites 
infesting caprtpbagous beetles They are generally found 
under decaying timber beneath bark under stout* m 


moss or grass of on the twigs of trees and do not 
appear to tnfflrt any special damage on crops In the 
present article Mr H E Ewing describes a nunber of 
new spe ci es 

Tn article a of vol vh of the some p bheaton Mr 
J D Hood gives descriptions of new gen c tnd spec fc 
types of thrlpe of the group Thysanoptera fro Illinois 

Army worms and cut-warms infest ng sugar-cane n the 
Hawaiian Islands form the subject of Bulletin Vo 7 of 
the Entomolog cal Dlvsion of the Experiment Station of 
the Hawaiian Sugar planters Assoc at on published at 
Honolulu Of the various spades of army worms the 
widely spread firphu umpuncta 0 abundant In the Islands 
1 ut the larvae do not seem to assemble n the hordes which 
■have given rise to the name of the group They inflict 
however considerable damage on young sugar-cane 
although fortunately their * an in terval between the 
disappearance of one brood and the development of a 
second which affords time for the plants to recuperate 
The numbers of the gross army worm—the caterpillars of 
the moth SpcdojtUra maur Ha a species Indigenous to 
Mauritius wfotem Africa and the Oriental and Austral 
apian regions—have been kept In check In Hawa 1 where 
they for me r l y did much damage by the introduction of 
myna birds from India 

Sines weevils are a group with which the economic 
entomologist has rtnny dealng* reference may be made 
tere to a paper on North American Curcuflonldse by Mr 
W D Price trahd'hr I a« No 170S of the Proceed n#e of 
the U S National Mmeum A rumber of new apec <■* are 
aim e d and d aaenba d 
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COLOURS OF SEA AND SKY 1 

A RtCTNT vo>ag« round Africa recalled my attention 
“ to in foresting problems connected with the colour of 
the sea They are not always easy of solution In const* 
quince of the circumstance that there are several possible 
sources of colour the action of which would he much in 
the same direction We must bear in mind that the 
absorption or proper, colour of water cannot manifest 
itself unless the light traverse a sufficient thickness before 
reaching the eye In the ocean the depth is of course* 
adequate to develop the colour, but if the water is clear 
there is often nothing to send the light back to the 
observer In these circumstances the proper colour cannot 
be seen The much admired dark blue of the deep sea 
has nothing to do with the colour of water but is simply 
the blue of the sky seen by reflection When the heavens 
ite overcast the water looks grty and leaden and even 
when the clouding is partial the sea appears grey under 
the clouds, though elsewhere it may snow colour It « 
remarkable that a fact so easy of observation is unknown 
to many even of those who have written from a scientific 
point of view One circumstance which may raise doubts 
is that the blue of the deep sea often looks purer and 
fuller than teat of the sky 1 think the explanation i> 
that we are apt to make comparison with that part of the 
sky which lies near the horizon whereas the bet>t blue 
comes from near the cemth In fact when the water u 
smooth and the angle of observation such as to reflect the 
low sky tee apparent blue of the water is much 
deteriorated In mote circumstance*, a rpphng due t> 
wind greatly enhances the colour bj reflecting light from 
higher up Seen from the deck of a steamer those parts 
of the waves which slope towards the observer show the 
best colour for a like reason 

The real colour of ocean water may often be seen when 
there are breakers Light perhaps directly from the sun 
may then traverse the crest of the waves md afterwards 
reach the observer In my experience such light shows 
decidedly green Again over the screw of the ship a good 
deal of air is entangled and carried down thus providing 
the necessary reflection from under the surface Here also 
the colour is green 

The only places where I have seen the sea look blue 
In a manner not explicable by reflection of the sky were 
Aden and Suez Although the sky was not absolutely 
overcast it seemed that part at any rate of the copious 
if not very deep blue was to be attnbuftd to the water 
This requires not onty thit the proper colour of the water 
Should here be blue but also the presence of suspended 
matter capable of returning the kght unless indeed the 
sea bottom itself could serve the purpose 

The famous grotto at Capri gives an unusually good 
opportunity of seeing the true colour of the water Doubt 
less a great part of the effect is due to the eye bung 
shielded from external glare and so better capable of 
appreciating the comparatively feeble 1 fjht which has 
traversed considerable thicknesses of water The question 
was successfully discussed many years ago by Mrllom 
who remarks that the beauty of the colour vanes a good 
deal with the weather The light which can penetrate 
comes from the sky and not directly from the sun When 
the day is clear the blueness of the sky cooperates with 
the blueneft of the witter 

That light reflected from the surface of a liquid does , 
not exhibit the absorption colour is exemplified by brown 
peaty water such as is often met with in Scotland The 
sky seen by reflection is «s blue as if the water were pure 
but an attempt to illustrate this fact bv experiment upon 
quite a small scale was not at first successful A Urge 
white photographic dish containing dark brown oxidised 
• pyre M was exposed upon the lawn during a fine day 
Although the reflected light certainly came from the clear 
sky the colour did not appear pronounced partly in con 
sequence of the glare of tee sunshine from the edges of 
the 4ish the substitution of a dish of glass effected an 
Improvement but it was only when the eye was prcvttm 
from extraneous light by the bands or more perfectly by 
A* interposition «f a pasteboard tube held close up, that 
thpHbbn of the selected light manifested its proper punty 
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It would teem that the explanation ii to he Sought a 
diffusion of light within the lens of tee «yo r Iff qnnsMpgtoce 
of which, especially in elderly persons tee whole Bad it 
liable to be suffused with any strong light finding access 
As regards the proper colour of pure water, on early 
opinion le teat of Davy who In ms 41 Sfelopna, 1 ’ jfrte 
nouncei in favour of blue, basing his condudoo updo 
observations of snow and glacier streams The latter* 
Indeed are often turbid but deposit tee groun^kip rock 
which they contain when opportunity offers, as th tee Lake 
of Geneva A like conclusion was later pat forwent fay 
Bunsen on the bans of laboratory observations Tbs moot 
elaborate experiments are those of Spring, who. In a senes 
of papers published during many years discusses the 
difficult questions involved He tried coitfmni of great 
length—op to a6 metres but even when tee distance 
traversed was only 4 or 5 metres, he finds tee colour a 
fine blue only to be compared with tee purest sky-blue 
os seen from a great elevation, but when tee tubes contain 
ordinary water even ordinary distilled water the colour 
Is green or >eilow green and not blue 
l ho conversion of the original blue into green is el 
course explicable if there be the slightest contamination 
with colouring matter of a yeltbw character —% 9 strongly 
absorbent of blue light Spring shows that this is tee 
effect of minute traces—down to one ten-millionth part— 
of iron In the feme state or of humus The greenness 
of many natural waters is thus easily understood Another 
question examined by Spring is not without bearing upon 
our present subject vis the presence of suspended matter 
1 <un the better able to appreciate the work of Spring 
that many years ago I tried a variety of methods including 
distillation in vacuo in order to obtain water in the con 
dition which Tjndill described as optically empty but 
I met With no success Spring has shown that the desired 
result may be obtained by the formation within the body 
of the liquid of a gelatinous precipitate of alumina or 
oxide of iron by which the fine particles of suspended 
matter are ultimately carried down 
Perhaps the most telling observations upon tee colour of 
water are those of Count Auteess who measured the actual 
transmission of light belonging to various parts of the 
spectrum The principal absorption Is in the red and 
yellow In tee tan, of the purest water there was practic 
ally no absorptto 1 above the line F and a high degree of 
transparency In this region was attained even by some 
natural waters That these waters should show blue, when 
m sufficient thickness is a necessary consequence 
In my own experiments mode bef ire I was acquainted 
with the work of Aufsess the light traversed two glass 
tubes of an aggregate length of about 4 metres (1a fitet) 
On occasion tne light was reflected back so at to traverse 
this length twice over I must confess that I have never 
seen a blue 'inawenng to Spring s description when the 
original light was white For final tests I was always 
careful to employ the light of a completely overcast day 
which was reflected into the tubes fay a small mirror 
The colour after transmission showed Itself very sensitive 
to the character of the original source lhe palest clear 
sky of an bnglsh winters day gave a greatly enhanced 
blue while on tho other hand isolated clouds are usually 
>elk>wish and influence the result in tee opposite direction 
I should myself describe the best colour of the transmitted 
light on standard da>s as a greenish blue but there is 
some variation in the use of words, and perhaps in 
vision Some of my friends, but nob the majority, spoke 
of blue simply buf all were agreed that the blueness of a 
good sky was not approached The waters tried have been 
very various Sea water from outside the grotto of Capri 
from Suez tnd from near tee Seven Stones Lightship) off 
the Cornish coast I owe to the kindness of friends Of 
these tee two former showed a greenish-blue the latter 
a full, or perhaps rather yellow green and these colours 
were not appreciably modified after tee water had stood 
in the tubes for weeks It is Important to remember that 
the hue may to some extent depend upon thickness It 
is qdite probable that in a greatly increased thickness tee 
Capri and Suez waters would assume a more decided blue 
colour, but I do not think the Seven Stones water could 
so behave the colour with U feet, teeming to mvqlve tee 
absorption of bhie light 
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*Ejypl 3 wr observation* 0* greater depth* of sea-water 
pofclrf bo desirable A naval non Inform* m* that off the 
?tast of j€noc0 a plate lying in 0 fathom* of water looked 
hmh& Wub, although the dry was e dirty grey, 1 have 
fcfcto whether thia would he generally the com In the 
Ue^tehaneaa; the green due to moderate thlckne*ie» 
ng M too decided. 

Of jdatural fresh water* that t have tried, none waa 
better than that from a spring In my own garden Thli 
water I* hard, but bright aiyl dear and it show* a 
greeniehibluef barely dbtlnguiehable from that of the Capri 
and Sum water Distillation doe* not improve the blue 
Neither did other treatments do any <ttbod, such, for 
ftfiyph a* partial precipitation of the tune with alkali, 
m passage or ozone with the Idea of oxidising humus 
Wishing to try water of high chemical purity, I obtained— 
through the kind office* of Sir } Dewar—water twice 
4i*dtted from alkaUne permanganate, and condensed in 
ikmtaot with silver, but the colour was no bluer In the 
light of this evidence I can hardly avoid the conclusion 
that the blueness of water In lengths of 4 metres has been 
exaggerated, especially by Spring although I have no 
reason to doubt that a fullv developed blue may be 
obtained at much greater thicknesses I should suppose 
that sufficient care has not been taken to start with white 
light It may be recalled that overcast days are not so 
common in some parts of the world as In England 

A third possible cause of apparent blueness of the sea 
must also be mentioned If a liquid It not absolutely 
clear but contains in suspension very minute particles ft 
will disperse light of a blue character Although un 
doubtedly this cause must operate to some extent I have 
seen no reason to think that it U Important but the 
existence of throe possible causes of blueness complicates 
ths interpretation of the phenomena Hitherto observers 
have not been sufficiently upon their guard to distinguish 
blueness having its origin In the sky from blueness fairly 
attributable to the water Itself 

As regard* the light from the iky the theory which 
attributes it to dispersal from small particles many of 
which are smaller than the wave-length of light Is now 
pretty generally accepted To a first approximation at 
anv rate both the polarisation and the colour of the light 
arc easily explained According to the simplest theory the 
potarlf&Hon should be absolute and a maximum at qo° 
from the sun, and the colour should be modified from that 
of the sun according to the factor X- 4 but it is ea y to 
see that there must be complications, even If all the 
particles are small and spherical The light illuminating 
them is not merely the direct light of the sun. but also 
light diffused from the sky and from the earth 1 * surface 
On these ground* alone the polarisation must be expected 
to be incomplete even at 90° and the certain presence of 
particles not small Sn comparison with the wave-length is 
another cause operating In the same direction It is rather 
remarkable that as f noticed in 1871 the two polarised 
components show much the same colour The observation 
i* best made with a doubled mage prism mounted near one 
end of a pasteboard tube through which a suitable 
rectangular aperture at the other end Is seen double but 
with the two images in close Juxtaposition When this is 
directed te a part of the sky 00* from the sun and the 
tube turned until one Image Is at Its darkest the two 
polarised components are exhibited side by tide in a manner 
favourable for comparison of colours The addition at 
the ey* end of a Nicoi capable of rotation Independently 
of the tube gives the means of equalising the brightnesses 
without altering the colours This observation made m 
wpwdsptly by Spring Is regarded by him as an objection 
to the theory and at showing that the cause of the blue¬ 
ness and of the polarisation is not the same The argu 
mant would have more weight if the colours of the two 
components were exactly the same and in all circum 
JjanOM, but 2 do not think that this f* thf case Observe 
tions on the tairer sky to be seen from greet elevations 
would be of interest The question Is to what causes the 
**cond component Is principally due So far ns It depends 
upon sky Ulumlnation, it would be bluer than the first 
gwwoowit Any “residual blue" of the kind described 
Twtll, and due to particles soatewhat too big for the 
tbdory would make a con tarnation In the same 


iiO. at06. VOL* 83 ] 


direction On the other band large particles under tho 
direct light of the sun and perhaps small ones so far a* 
illuminated by light from the earth would contribute a 
whiter light In this way an approximate compensation 
may occur but the matter is certainty worthy of further 
attention 

In this connection it should be noticed that according 
to the now generally received electromagnetic theory com 
pleta polarisation at 90° requites that the dispersing 
particles should behave as if spherical, even although 
infinitely small if the shape he elongated there would 
be incomplete polarisation combined with similarity of 
colour even under the simplest conditions 
When the particles are no longer veiv small In com 
part son with the wave-length the direction of maximum 
polarisation was found by Tyndall to become obhquc and 
the deviation is In the opposite direction to that which 
would have been anticipated from the Brewsterian law for 
the reflection of light from surfaces of finite area As I 
Showed In 1881 the gradual precipitation of sulphur from 
a very weak and acid solution of hypo exhibits the 
phenomena remarkably well At a certain stage depend 
ing on the colour of the light the direction of maximum 
polarisation becomes oblique Even when the obliquity Is 
well established for blue light red light still continues to 
follow the simpler law and the companion gives curious 
Information concerning the rate of growth of the particles 
The preferential scattering of light of short w&vf length 
involves of course a gradual yellowing and ultimate 
reddening of the light transmitted The formation m this 
way of sunset colours v* well illustrated by the acid hypo. 

That Spring rejects this theory in favour of one which 
would attribute sky blue to absorption by ox>gen or ozone 
has been already alluded to Although one must not con 
elude too hastily from the behaviour of these bodies when 
liquefied it is of course possible that their absorbing 

3 u ah ties may influence atmospheric phenomena In some 
egree but to attribute the blue of the sky to them seem* 
out of the question It is sufficient to remark that the 
setting sun turns red and not blue 

An Interesting question remains behind To what kind 
of small particles—dispersing short waves in preference— 
is the heavenly azure due’ That small particles of saline 
or other solid matter including organic germs play a 
part cannot be doubted and to them may be attributed 
much of the bluish haz* bv which the moderately distant 
landscape is often suffused but it seems certain that the 
very molecules of air themwKes are competent to srattei 
a blue light not very greatly inferior to that which we 
actually receive Theoi*> allows a connection to be estab 
fished between the transparency of air for light of various 
wave lengths and its known rriractmty in combination 
with Avagadro s constant expressing the number of 
molecules per cubic centimetre in gas undei st mdmd atmo 
spheric conditions The first estimate of ti apparenty was 
founded upon Maxwell s value of this tonstant vw 
i*oX 10" Recent researches hue shown that this number 
must be raised to 370x10", and that the result » prob¬ 
ably accurate to within n few per cent It has been 
pointed out by Dr Schuster that the introduction of the 
raised number into th< formula almost exactiyac^oant* 
for the degree of atmospheric transparency 
high elevation* ui the Imted Mates apparently if ' 
to the full the Infer, nie that the normal blue of the sky rt 
due to molecular scattering but although there Is no 
reason to anticipate that this general conclusion will be 
upset it should not be ovrrlooked that n motertile especi 
ally a diatomic molecule can hardly be supposed to behave 
a* if it were the d.clc.ir.c sphere of theory Questions 
are here suggested for the dccialon of which the tune is 
porhapa not yet ripe 

P S —The question of the colour of the Mediterranean 

and other waters was long £[«« .vi* 

-an excellent observer- m Proc Roy Soc Edln 1881 a 
Hta principal comluslon* ire very similar to my own 
Mr Aitkenrightly insists upon the Influence of the colour 
of thettSpen&d matter to which the return of the light 

I It la a enrloea Insttwe of dnwfooe* to *d«ntiilc opImMi ih.t —hit 

adnS^lSy.iSIncoof «o£*5w oUma have .ueemfolly cooattd 
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is due Only whs* this U White has to* proper colour 
of toe water a ftzU obanot of m rtf-tang itiitf Prom 
the heights of Caen 2 noticed (jut toe rtt water near 
the shore showed decidedly gtfon, t* sleet attributed to 
the yellowness of the unforityfoy m 


A GEOLOGIC FOgtCAST Of THE FUTURE 
OPPORTUNITIES Of OUR RACE 1 
"THE e s ta b lish e d custom of aacashw otf this kind leads 
x the — eriat mo to tapotot thus Is retiring preset will 
address it upon some thorns connected art rir tbs laid of his 
swa warto 1 shall not altogether Ignore this mutotn, but 
I have chosen a th e m e that S at once pecuHarfy humanistic 
and distinctly prophetic Geology has not usually boen 
cegasded as tm any spe cial s en se ahumaoUtlc science, much 
less s yw fc ith one But U it Just because it hat not been 
do regarded and beca us e l bass fdodly dreamed that it 
might bec ome tributary m an eminent degree to humanistic 
problems and to a prophetic Insight, that 1 have chosen the 
theme esenrned for me euesina 
Suer since theme cuptot virile state of intelligence 
Jt has tried to peer uito the future that it ought guide 
itsstf by its foresight Most cod then It has prokmged Us 
eistM beyond mere tem por a ry concerns and has en 
deavoumd to prophesy the end of the race and the destruc 
Sion of the earth* At ah staged the depth of its vision into 
the things before has beta non akin to the length of its 
vfcdoa ba c k w ar d and to the depth of its insight into the 
things about ft The lamp of the past and the Illumination 
of the present have been Us light for the future This must 
dou b tl es s always bo Its true method for only as the race 
sees far into the past, sees widely and deeply into the 
present, has it any dim basis for e confident prophecy of 
the future fives in its early days the race did not fall to 
nos* thab—though this may not be so of the ultimate 
entiti es ■the existing form* oome into existence fare their 
4 ay, and pass away; why not therefore the race and the 
earth on which it dwells? Evan as the race grows into its 
fidbr maturity and the horison of its vision is enlarged 
there sritt doubtless still remain the conviction that there 
has been * beginning of the current order of things and a 
Wat canviotion that there wilt be an end The enlargement 
of mon win Cnljr serve to bring into view an additional 
m u ltitu de of organisms and organisations that have come 
Into form endured for a time and passed away Anv 
future change m human forecasts is not likely to be one of 
method but ana of measure. Some of the features that 
have entered Into former prophecies Will no doubt dis 
appear and perhaps aew ones be added The forecasts of 
prs s rieot i fle rimes often made the doom of the earth binge 
on asms lapse in the conduct of man—made a physical 
disaster serve as a moral punishment With a better 
knowledge of the moral law and of man s place in nature 
rids anthropic view win no doubt give place to a more 
consistent insight into the sequences of the moral and the 
physical world* 

la the earlier day* ot rite race the backward took was 
short, and the putatfva origf tr of tbs race and of the earth 
was placed hut a few thousand yew* fo the past in con 
sonanoe with this tos forward look placed the end not far 
Ur the future. So, fob, as the betfnmag was mads chaotic 
the end was mads cataclysm ic 
Tbs dawn of the forth fo bnpes was followed by a new 
foreeast and as these sef en oas grow Alt underwent revutons 
and recasts It eras fcarteH og the history of the earth 
stretches hack not merely for thousands bat for mtthans 
and tons of mjtttos* of yforv that the on goings of the 
earth art actuated by aoeffoss fan broad and deep and 
strong to be swerved f* jheir course -or brought to an end 
by t m act* ok those who dwelt taps* ft that the march of 
sarriHUeioiywa a aright? ttpadnfoto bo measured by the 
molts or kneel of wan our fewdfsd rape 
tlte bread of yrs ri fo tic tlfoug&t In the last century inv tee 
a MPllfo review Thg basis Sf forec a st lay fundamentally 
Istbf atom of otigUi rtlgned thewarih and In the general 
ttori of Its pgst history, sspsd affr tot rimfo of shone 



potentially shaped the history of the earth *Wfa 
gSaeomohen state m wh ich they essenthffly atm* 
alternative was. Indeed, offered In the auggsstfoa 
earth might have grown up by the focisdm 
bodies but It was then held by stodenta of f patfbi W 
such an origin was inconsistent with the s y m m et r y « rite 
system and the rotations of the planets, and so a* jfogW 
m the gaseous or ^uasi-gassoiis form was almost 
serially accepted as by obmpuksan Later, the gasman 
earth by cooling and condensing, was thought to pass to# 
a molten sphere wrapped 4 n a not, v a por ou s atmpaphgrs 
This atmosphere was vast becahss the conditions ffowngd 
it to contain all the water of the globe and all ihd wtanW 
matters that have slhcs entered into the waters and toe 
body of toe earth At a late? stage a crust was tegstofy 
made to form over the molten sphere and rite waters to 
condense upon it* swsddhng the entire globe, perhaps hi 
n universal ocean By further cooling shrinkage and 
deformation the waters were thought to be drawn into 
basins the land to appear and the history of the strati 
graphic record to begin It Is Important to hots that rite 
mam agency in this hypothetical history was loss of heat 
and so with consistent logic loss of heat whs made to he 


st the bottom of toe greet events of the earth s subsequent 
history, and, in the forecast to be the chief cause of fit 
doom From a plethora of heat of an- and of ocean* 
putative loss followed loss in the past and by prophecy 
less is to follow loss xn the future until emaciation drought 
and fngkbty mark the final state and the end of all Ufe 

As the body of the earth cooled and shrank and perm i tted 
penetration the ocean was made to enter it and by union 
with its substance was thought to have been suffering 
loss in the long past and to be doomed to further tosses 
yet to come By a like union of the constituents of the 
air with the body of toe earth as time went on the greet 
smothering atmosphere of the primitive days we* suppo* •d 
to be brought down first to compatibility with marine life 
later to the lower land life, and stall later to too higher 
air breathing forms 

Projected logically into the future st 11 further depletion 
of the vita! constituents even to the verge of exhaustion, 
attended with pauperisation and finallv with extinction of 
hfe entered into the forecast With the gathering of the 
ocean* more and more into toe has ns and their absorption 
into the body of the earth with the persistent consumption 
of the atmosphere and with the progressive cooling of to* 
whale the moisture of the air was thought also to have 
grown less and 1cm At first a deep, warm mantle of 
vapour gnd cloud hypothetically dotted toe whale earth, 
and even half way down the ftmoglc ages wgs though* fo 
have enshrouded the globe and to have given warm* fotfcry 
climates to all latitudes But this mantle at length wm 
made to give place to nftod clouds and clearer skies* and 
later on to mild aridities followed at length by desert 
stages, which are even now supposed to be cr ee pi n g out 
persistently en the once fertile Igads Thus we reach our 
own times at a putative stage wkfet heat and air art 
moisture are running low unit the pr ed es tined sad is 
foreshadowed in the not distant future 
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Th* round conception of the htftorr Htaptri it « « pro* 
grm from exceee to eiMottteo « awttog down th* hub 
ft mods the Ufe hrttory hut »n nrieode wMcomat In the 
grant daeltne from the too hot «rtd Utc too modi to the too 
cold nod the too little 

The logic to nil Ate J, otouHbte Storting toto 0* 
fcmotoetical promts* the oooctyMM aeem to felfta^ 
nriitnu of dotail aright well he found In the eeto* 
•testa*# of the mm Hfttohftf nWd #ourcm of eng 
be assigned to offeet wane *iw IwH abate <fe**e, tat, 
granting thn preaute* tbe-conchfekw w oot eeeihr eetofHf^ 
M paint of Tact the gumto eeoceMlofl doeuntoMf w 
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m *w*nL Thb appeal wm made, 
ao the Whole confirmatory The 
fogfc latitude* few* to contain relies of IH« 

jT wr aaff tropM *nW»» doc only hi the etrfv 
doWiv toward man* titoe*> Fig* and 
_jwW to Gmatopd a* late m the Tertiary period 
/so striking fate deep bold to the logical scheme 
^ not ao conaohaa* w m it wm tolly overlooked 
r loaf by, a* is our wont when too much 

__tfr what mutt be tru* It It, however, a merit 

Wiiofa n ecieoqe that $ putt that which «to the front, and 
hat which logic* Hy on tti he ip a secondary place, and to* 
brnfl the part century, inconsonant dat* wm gathered 
artels the consonant Mot of the Incanaonant facte were of 
the tioebtnftrfye eort hot yet tome of them were startling, 
ware f^juingty incredible, were indeed long doubted, and 
oidy afcntfy gained credence The accumulation of this 
Inconsonant data gradually weakened the hold of the 
general logical concept and prepared the way for « 
reconsideration 

Meanwhile a serious source of doubt had arisen on the 
logical side, from the progress of physics The older hypo¬ 
theses of the on gm of the earth had been framed before the 
kinetic theory of gases wee evolved After the kinetic view 
was accepted it Wav pointed out by Johnstone Stooey that 
tlie velocities of the molecules of the outer air pla ce a limit 
Co the volumes which planetary atmo sphe re s may poss ets 
When the test which this suggested was applied to the 
postulated atmospheres and voluminous gaseous states of 
the early earth it gpve n*e to grave doubt as to the 
physical consistency of these conceptions 
weakness also arose in another quarter One of die 
main props of the gaseous or quastapaeous hypotheses was, 
as already remarked, the general conviction, baaed on 
dynamics! grounds, that vondensation from any other 
nebulous state than the gaseous or quest-gaseous would 
give revolutions and rotations to the planetary system at 
variance with, those actually possessed A re-examination 
however, near the close of the century, developed grounds 
foe the conviction that a gradual gathering in of matter 
frop* a scattered orbital state would give rotations and 
revolutions quite as well in accord with the facts formerly 
knpwn and seemingly even better in accord with new facts 
ntondy brought to light 

Thu* toward the close of the last century there arose 
fttHta different quarters cogent reasons for a reconsideration 
of the prevailing genera! view, gad with |t a recast of the 
femes forecast Further scrutiny added new doubts to 
those that had previously arisen and In the end the veritv 
of the older hypotheses of genesis was dteifeftged, and new 
con ce pti on * baaed on orbital dynamics, m contrast to 
gaseous dynamics wm offered in their stead 
It Is not appropriate for roe to say that this challenge 
was successful, or that ths older conceptions of the earth’s 
orlgla are to be laid on the shelf Aw an advocate of ths 
msoiod of multiple working hypotheses. It belongs to me 
to beg of you to save and to use* so far a* you can find 
dst In thaw all the hypotheses that seem to you to be 
capable of working at all Much lets Wogld ti be appro 
prtate for me to affirm that any form of the newer cop- 
ceptftMW to entitfcd to take the place of the older in your 
Otmpfcte con fi dent Tho final ad)offication of genetic 
hypoth eses can onto come of long and patient trial by 

csKisa 


•5TV uwem or nwn van _ 

•W»W| t»T yw>i te r tin foundations of tit* fejrpothoa of 
*g£gi*&,pW km boen ofhmf, oM tt4 ftow, and to 

SE58£Jh^«t3h?8r 

N$ »x> 6 , YOU 83] 


may he your personal leanings, you win, no dopbt, w 
that it teems me laudable now to hang prophgafos qf the 
future upon hypotheses of genesis than when, corfeift of 
these hypotheses received the almost universal assent of 
those then best qualified to hold opinions respecting them 
It does not seem to bt going too far, moreover, ter sax 
that, whereas we seemed to be shut up to hypronaep 4 
genesis Shat gave the earth a gaseo-mohen state at the 
start, it now teems to some students at least, possible that 
the earth inherited a quite different state from a stow 
growth from planetestmal or other accretions If diverse 
views or* thus permissible they offer alternative working 
concep ti ons and thus help to give freedom of interpretation 
while they stimulate obeervat on* on the critical phenomena. 
We may, therefore be permitted first to review the states 
assigned the early earth by the competitive genesis offered 
and then the critical phenomena that bear upon the earth • 
future 

Quit# m contrast with the older pictures of a primitive 
earth ooobng from a gaseous state the planetestmal hypo 
thesis, whum may be taken os representative of theories 
based on concentration from a dispersed orbital stats 
postulates a solid earth growing up slowly by accessions 
and becoming clothed gradually with an atmosphere and a 
hydrosphere Each of the fundamental ports the earth 
the air and the water is made to grow up thus together 
from smaller to larger volumes without necsssanly attain* 
mg at any stage a very high temperature The early 
sources of growth for the atmosphere and the ocean though 
reduced m later tune continued to serve as sources of 
replenishment when the familiar agencies of loss come into 
play 10 the later ages Thus far from assigning at the 
start a vast atmospheric and oceanic supply, and assuming 
progressive depletion of this with the progress of time the 
newer view starts with a minimum supply and rests on 
mesas of feeding which are held to run hand In hand with 
the sources of Tots and more or less completely to com 
pensate them m a varying way Die question of the future 
under tha view is therefore not how long beyond the 
present day will the original supply last but rather how 
Wng will the oscillating compensation of loss and supply 
remain effective? Or in odur words how long will the 

5 degree of equilibrium between the opposing agencies 
the critical conditions within the limit* required by 
This question turns us quite away from any ser eu* 
dependence on the original states and centres attention 
6 n the geologic record and on the potency of agencies still 
in action Are the chief agencies which have controlled 
life conditions for tens of millions of years past stiU in 
good working order and bkely to continue effective for a 
long era yet to come or do they show dear signs of 
declining power portending an early failure? Let us enter 
a little closer Into the consideration of the specific factors 
on which hfe depends though time will not permit us to 

^°The pee scientific fear that the end of 1 fr will come bv 
cataclysm I* not yet obsolete nor is it theoretically im 
possible but violent agencies are among the least to be 
feared Life might indeed be imagined to be in teopardv 
from volcanic and seismic convulsions but thev really offer 
no serious menace to hfe in general and appear never 
to have done ao in the known ages The deadlines* off 
these boisterous catastrophes Impresses itself unduly on the 
emotions The real peril if per I there be lies m the 
deadly unbalancing of *\genc es of the quiet sort. 

The conditions essentnl to the maintenance of the habit 
ability of the earth are many but the more critical factors 
either he in the atmosphere iti^f or are intimately 
associated with it The P° of keenfert hrtmestw the 
narrowness of range to which th^im^factor* are 
confined Ths several constituents of the atmosphere might 
each or all easily U too scant or too abundant In a 
peculiar sense » this true of t^ dtoidde whidi 

though one of the least is pre^nhMWthr dectore con 
stitumt of the atmosphere A small proportion of csrbon 
ffiomde is emential to plant life and so to animat hfe 
while a large proportion would be fate! to atobreathmg 
animals. Ifthetiwe or four hunje^tocf one per cent 

now present vwe lost all life J* iLSIid^te 

increased to a few per cent the higher life would be 
suppr es s e d or radically changed, and vet on the one 
hand the theoretical source* of supply are abundant while* 
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on the other the agsocies of depletion are efficient end 
active There le little eecape from the conduikm that oyn 
since the birth of air-bretthing life* worm 30000000 or 
40000000 years ago let us ear the interplay of these 
agencies of supply and depletion has been wo balanced that 
neither fatal excess nor fatal deficiency, has been permitted 
to cut short the history of the higher life. 

The d*ngen of excess or deftaeticy of the other con 
stituents of tic air are Indeed less narrow when named 
in percentages but they are scarcely lose real In theoretical 
possibility 

I he well being of life Is hemmed }n between a suitabl 
proportion of moisture in the air dependent an x competent 
area of water-surface to supply It on the one hand and a 
diluvial excess of water 'on the othfr Universal deluges 
and universal deserts would alike be disastrous A few 
thousand feet more of water-depth or a few thousand feet 
less would alike seriously restrict (be class of life to which 
we belong v 

In even a more serious way the Habitabihtv of the earth 
is conditioned on a narrow range of mean temperature—«i 
range roundly speaking toefl Centigrade This is 
scarcely 5 per cent ofvthe mage of natural temperatures on 
the earth and a still smdfflg per cent of the range of 
temperatures in the heavens A few miles abo\e ut» and a 
few miles below ub fatal temperatures prevail It Is 
profound!? significant that the thermal states of the narrow 
tone of lifp on the face of the earth should hiv been kept 
within so close variations as to permit tho millions af 


species forming the great genealogical 1 nes hading up 
from the primitive types to have perpetuated theur lineages 
in unbroken continuity for such ages wh le tho prevalent 
temperatures a few miles above them or a few miles below 
them as well as in spare generally would have been fatal 
Mthilo the nctessar) heat is dependent on the sun this 
control of temperature seems to have been intimately 
related to the atmosphere and is a further index of its 
spectalh critical functions 

To apprer ate the full significance of the control of life 
conditions within thew narrow limits when the possibility* 
were so free and so wide there is need for some tangible 
index of the time but there are at present no means for 
the close measure of the geologic ages merely rough 
estimates of thi order of magnitude Life was far advanced 
when a readable record first began to be mode but vet 
since that record began at least 100 000 feet of sediments— 
not to choose the largest estimates—have been laid down 
by the slow methods of wash from the land and lodgment 
in the basins The estimate of the years thus represented 
has been out \ snously from *50 000 000 to 100 000 000 with 
indeed higher figures as wpII as lower Merely to scale 
roughly the order of magnitude and wthout pretence of 
accuracy let us take the midway figure c f 74 000 000 years 
as representative I et this be divided into fifteen periods of 
S 000 000 venrs each and theso will roughly represent the 
technical * periods of geologists By this rough scale we 
may spare out such of the great event*, os we need now 
note 

Slight and changeable excesses of evaporation over pre 
cipitation and the reverse prevail widely but only intense 
and persistent aridity gives rise to th ck deposits of salt 
gypsum and other evaporation products o\er large areas— 
with perhaps some exceptions—for in nearly all Urge 
natural basins the area that collects rainfall is notably 
larger than the closed basin withtn it that alone can retain 
water for continuous evaporation It is therefore fairlv 
safe to infer clear skies and pronounced aridity when beds 
of salt and gypsum occur over Urge areas especially If 
accompanied bv appropriate physical characters and by such 
tvpes of life only as tolerate high salinity or show pauperise 
tion or by agstal absence of life 

Now extensive deposits of salt and gypsum are found In 
the Salt Range of India, in strata of the Cambrian period 
the earliest of the fifteen that make up our rough scale of 
7< 000000 years Because these Ue so near the beginning 
of the geologic record they afford a singularly instructive 
insight into the conditions of the atmosphere well bock 
toward its primitive etyte They challenge at once the 
view that hi those early ages the earth was swaddled by 
a dense^raporous atmosphere from pole to pole for uiuUr 
such a vaporous mantle a great desert tract in India 
would be scarcely credible 
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If we come forward 11/time two period* to tAs 1 
of the Silurian stage we And that, undwlyrffi JHJ-. 
the St I a whence in New York amt Westward? thpf'M 
great sheets of salt and grpsum, many ttauasnl 1 
miles in extent Them bris are wwrtprniW by 
barrenness of Hfr in some parts by &} 

other parts by ietections of life according to tplgrtMe bf 
salmlty o still other parts, and by harmoiu^^phy^t 
characters all of which combine to add Strength w wt 
interpretation AM them imply • degree Pi andrty JWf'W* 
mg deaert condition* in what it nwf the w vamp 
rt£ion of our Greet I akei* Theso signpt fact* Wj» WOJJ 
if tht Salt Range of India of enrler <W» 1 # rtwBengmtf 
the form* r conception of a universal envelope of vapour ana 
cloud in all those early times 
In the next period there art formations that hays beep 
interpreted os Implying desert conditions but perhapi oil 
less firm grounds and wc pass on to certain stages lrt me 
Sub Carboniferous period next following wherein beds of 
salt and gypsum are found in Montana Michigan Nova 
Scotia and Australia which impty like climatic conditions 
If we pass on to the Permian and Tnassic periods pear 
the middle of the geologic series beds of salt and gypsum 
art phenomenalh prevalent on both the eastern and western 
continents reaching through surprising ranges of latitude 
The retame paucity is well a* the peculiar charactcnattes 
of the life of those times seems equally to Imply view! 
tude* of climate in which scant atmospheric moisture was a 
dominant feature Ther seems no tenable wav to interpret 
these rt markable facts of the middle periods except bt 
assuming an even greater prevaleme of aridity thxn obtains 
at the present time So at timos in the later periods but 
xt times onh the stratigraphic record implies atmospheres 
n* and as that of to day not everywhere indeed but in 
notable areas and in certain horisons 
These and other significant facts of consonant Import 
form one group of phenomena. 

V on the other hand the reread be searched for facts 
of opposite import they will come easily to hand Starting 
near the beginning of the record it Is even more easy to 
find stages abounding m evidences of prevailing humwltv 
of great uniformity of climate and of most congenial nfe- 
conditions reaching through wid* ranges of latitude Tf 
we rested on this selection alone tho old view would re 
abundantly sustained but the strata bearing evdences of 
aridity He between there ComS nintf the two sets of facts 
the conception seems to force itself uoon us thit from 
the very earliest stAgia of the distinct life record onward 
there have been times *md place* of pronounced aridity 
much as now or even mor Intense while at other times 
intervening between these more humid md uniform con 
ditions prevailed 

This conception grows in strength as we turn from atm 
spheric states to prevail ng temperatures The body of 
scientific men have rarely been more reluctant to accept 
any interpretation of geologic phenomena than that of 
recent general glaciation on the lowlands of Furooo and 
America In m d latitudes when that view was first advanced 
bv I ouii Agassiz With the conception of former pervasive 
warmth then pn vilent It seemed bfcyond belief that great 
sheets of ice could have crept over large portions of the 
habitable parts of Europe ind North America tome 
thousand* or tens of thousands of years ago Belief m this 
wxi made easier howeier bv the view also then prevafen 
that the earth had been greatlv cooled In the progress of 
the ares that the atmosnhere had been much depleted bv 
the formation of coal of carbomtH and of oxides that 
the ocean had been reduced by h>dnt»on and entrjnce into 
the earth and that thus a stage had been reached that 
made oossible an epoch of deortssed temperature and of 
glaciation The Ice age thus theoretically associated ctnfe 
to be wtdflr regarded m but th* drat stag* in » nriM w 
secular Winter* destined to lend on to the fatal nfrlger* 
hon of the earth TW* view wu abetted bv the theon 
of a cooling sun The depleting «nd ** cooling. pro msW 
were regarded a* inevitable progressjw And the final doom 
of the earth a* thus foreshadowed m the near futur*, 
geologically (peeking . 

But opinion we* scarcely more than adjusted to thjaview 
when the geologist* of Australia of India, and of Stout* 
Africa severally and independently and later tbps* of 
South America, preeented evidence* of fanner glaciation 
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•net m thorn low latitudes The typical 
**r* indeed* traced evhp up* to end a 
fekl dtoje* fttm the so^th In Australia 
o the ogrih, In talk Aforfipwr, alt thee* were 
Jfafe strata of Ftftnten or late Carboniferous 
1«t iiw A# milk ofc aeyenth of the technical 

,_.e V For 4 k score- ef yore the body of geologu 

«* id mamSlbb contact wtth the fvMttvce lUdf, doubt 
AcJftt w wkri^ bot the growing evidence grew at length 
to b« utterly ItfAikfete There Memo no rational escape 
from the coochiefon that mantlet ef lea covered large areas 
In the Wbwk of India In Australia in the touthem part 
ef Africa, nod is 4outh America cloee upon the borders of 
ihettbpict at a time rmfn$y half way batk to the beginning 
of too r*Mabk Record of life 

the baife of similar evidence $trahan and Reusch 
have announced gkcial beds in Norway at a horfxon much 
tower bat not closely determinate WfUls and Blackweker 
ftgus described gkehl deposits of early Cambrian age in 
the valley of the Yangtse in China in latitudes to low at 

C Hoyrchui and David have described glacial forma 
Of similar fgt in Australia In the last two cases 
she gkcial beds he below the strata that bear the Cambrian 
trflooite* In other words, they lie at the very bottom of the 
fosslL bearing sediments fifteen periods back, or 7$ 000 000 
vearp ago on our rough scale Prof Coleman has offered 
wbgt he dfiems good evidence of glaciation much farther 
back at the base of the Huron an In Canada but some 
scepticism as to its verity has yet to k overcome 1 
Even more pointedly than the epochs of aridity do these 
early epochs of glaciation seem inconpatibk with the view 
of a hot earth universally wrapped in a vaporous mantle in 
early tunes*. They favour the altematve view of merely 
temporary localised intensificat one of climate which life 
a as able repeatedly to survive This seems to warrant the 
belief that life may survive slm lor intensification* again 
and again in the future 

At present polar and alpine glaciation are contcm 
poraneous 1 ih and ty Then* ore reasons for thinking 
ithat the Jk c glaciations and aridities were in tom 
similar way correlated and that they cooperated to give 
vicissitude to the cl mates of certain geologic epochs The 
known epochs of glaciation however are fewer than those 
of aridity 

On the cither hand at several stages as already noted 
abundant life bearing all the evidences of a warm 
temperate or subtropical character flourished in high lati 
tttdes In Greenland Spitsbergen and other Arctic Islands 
are found the rebes if life not known to be able to live 
except under conditions of genial warmth These impl> 
former subtropical conditions where now only frigidity 
reigns 

fit the light of these contrasted climatic etates of aridity 
and glaciation on the one hand and of uniformity and 
geniality m high latitudes on the other intervening between 
one smother we seem now forced to the conception of pro 
found climatic alternations extending Over the whole stretch 
of known geologic time Concgiyent with these alterna 
tions there may perhaps have been variations in the 
constitution, as mere certainly were in the condition of the 
atmosph er e 

If wo turn to the relation* of the waters and the land an 
analogous oscillating history presents itself This was 
possibly connected causally with the climatic oscillations 
At no tuns In the history recorded by clear geologic testi 
mony k there proof of the absence of land and certainly 
W no time is there a hint of the absence of an ocean 
whatever theoretic views may be held of the earliest 
unknown stages 

^The progress of inquiry seems to force the conviction 
Juit the laid area in the earliest stages qf good record was 
wita comparable to that ef die present tCpe both In its 
wtent apd b Its limitations FbHowmg down the history 
land aTe 4 seems at certain times to have been larger 
mrn pow, WhBe at other times it was smaller There 
appews to have beep an tmoeasmg content between the 
4 g£nc&s that made for the extension of the land and the 
*•*«*•«*■* made for tho extension of die sea Whik 
ttcfc gained temporarily on the other complete victory 

tvkstoshe* twndkbftoev s**ykdadkg fret of ke 
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never rested With other (rod* near the befkAhitf of the 
readable record there appears to have been all tmrpksn 
Continuity of land life end front a like early stm, an 
unbroken continuity of marine Me* Probably die CMoty 
of both goes back unbroken into the undeciphervd ares 
which precede the readable record and no one to-day cab 
safely affirm the precedence of either over the other 
cither In time or in genesis Whatever his theoretic leanings 
may be 

Among the agencies that may be assigned for the eaten 
•Km of the land are those that deform the body of the 
(*rth deepening its has ns and drawing off the Water* 
while other portions are protruded and give renewed relltr 
and extent to the land A non^ the agencies that make for 
the extension of the sea are the girdling of the waves about 
the borders of the land and the decay and wash of land 
sOrfoce which is thus brought k>W at length and cover* I 
by the advancing waters If the deformation of the eart u 
body were held ht abevancr for an indefinite time the 
lower big of the land the fill ng of the basufs and the 
spreading of the sea would submerge the entire land surfa 1 
and bring an end to all land I ft Great progress in such 
soa transgressions appears to have been made again and 
again until perhaps half the land was submerged but 
before land life was entirely cut off or even, very seriouhlv 
threatened a regenerative moven nt in the body of tlo 
earth Intervened the land was iga n extended and the sea 
ogam restricted Here then a ho there has been a re 
ctprocal movement which wh It it has brought attempt 
expansions of land life and of sea 1 fc h is notw thstand nt 
permitted the presenation of both 1 id thus maintained tie 
continuity of the two great divisions of life 

It appears thus that n each of the great group* of 
terrestrial conditions upon wh ch 1 fe is dependent the 
has been through the known ages vast ns they are an 
oscillatory movement which has brought profound changes 
ogam and aga n but has never permitted any of th* 
disasters threatened In these movement* to go far enough 
to compass tho universal extinct on of Me fnese rec procal 
movements appear to be dependent upon a balancing of the 
action of agencies that is scarcely less than a law of 
equilibrium It Is not too much to regard th * as a regul 
tive system A dear insight into the agencies of th s 
regulative system is rather a tank of the future than an 
atta nment of the present and I ran only offer tentative 
hints of what may prove to be ts main factors and beg of 
you to accept them with due reserve 

Hie preservation of the land against the incessant en 
croachraent* of the waters seems probably due to a 
periodic deformation of the earth body dependent on internal 
dynamic* not yet well understood at least not yet dcmoi 
*trated to general satisfacton The body of the earth 
feeds Its atmosphere through volcanic aid other mean* 
How far this Is merely 1 return of what ha* been absorbed 
earlier it Is not prudent h re to say as op n on is not 
harmonious on this and the evident s as yet uncertan 
Much depends on tho const tulion of the earth * mtcrio 
and that in turn hmges on it* mode f or g n Perhaps t 
will be Agreed generally that feed ng from the 1 itei tor 1* 
i ne of the sources of supply wh ch off et* the depict on of 
(he atmosphere caused b> ti un on vith earth substance in 
short that the earth body gives out as veil as t ik*s in 
atmospheric materia! Important or un mportant as this 
may be it is not apparent that there s n it any automatic 
balancing suited to control the d ff ate adjustments requisite 
for continuity of life The r*n acts as an mportant 
regulator by alternately al sorb lg and giving out th 
atmospheric gases as reou red b\ the state of squlhbrium 
between the water and the a r Th s action is automatic 
but has Its limitation* and peculiarities and does not seem 
wholly adequate If we arc able to name such an adequate 
automatic action at all at present it probably lies In th 
molecular activities of the terrestr at and solar atmospheres 
and in the relations of these to the gravltotfve poweri of the 
eafth find tho sun 

If analysis of the molecular action of the outer atmo- 
vphere be pushed to ts log cal conclusions it leads to the 
conception of supplementary atmospheres in part orbital 
filling In am attenuated way the whole sphere of the earth • 
groutadve control A similar study of the sun • atmo 
sphere suggests a similar supplementary extension and th *> 
extended portion surrounds and embraces the earth 4 
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atmosphere. Under tho law* of molecular activity theso 
two atmospheres must be interchanging molecules at ret** 
dependent on the condition* of equilibrium between them 
It it reasonable that an excess in the earth's atmosphere 
should cause It to feed out Into the sunk ^hera of control 
more than It receive*, and that a deficiency In tbe earth a 1 
atmosphere should cause more feeding In from the sun t 
supplementary atmosphere* than the earth give* out If , 
this conception be true and be efficient, tbe maintenance of 
the delicate atmospheric condition* required for the con 
tlnuity of hfe is automatically secured The failure of our 
atmospheric supply is thus made to hang, not simply oa the 
losses and gain* at the earth * surface, but on the solar 
Interchange, and hence on the solar endurance 

The sun Is giving forth daily prodigious measures of 
energy The endurance of tbe sun Is not however, merely 
a question of unrequited loss for It gain* energy and sub¬ 
stance daily as well as loses, and, so far as present 
knowledge goes, Its gain is greatly inferior to its loss 
long as the beat of the sun was supposed to be dependent 
on ordinary chemical changes or on the fall of meteorites 
or on self-con traction, an activity adequate for terrestrial 
life could only be estimated at a few million years But 
recent discoveries in radio-activity have revealed source* of 
energy of an extremely high order In the light of these 
the forecast of the sun's power to energise the activities of 
the atmosphere dependent on It, and to warm the earth, is 
raised to an Indeterminate order of magnitude 

If we may thus find grounds for a complacent forecast in 
reciprocal actions on the earth and in reciprocities between 
the earth and the sun are we free from impending dangers 
In the heavens without? 

Present knowledge points to one tangible possibility of 
disaster—collision with some celestial body or close 
approach to some sun or other great mass large enough to 
bring disaster by disturbing or disruptive effect* 
'Within the solar system the harmonies of movement 
already established are such or to* give assurance against 
mutual disaster for incalculable ages Comets pursue 
courses that might, theoretically at least bring about 
collision but do not appear usually to possess masses 
sufficient to work complrte disaster to the life of the earth 
even should collision occur whatever local disaster might 
fellow at the point of impact The motions of the stars 
however lie In diverse directions and collisions and close 
approaches between them are theoretically possible if not 
probable or even inevitable There are also In the heavens 
nebulas and other firms of scattered matter and doubtless 
also dark bodies which may likewise offer possibilities of 
collision The appeal ance of new stars flashing out sud¬ 
denly and then gradually dying away suggests the actual 
occurrence of such events It ha* been even conceived that 
the clove approach of suns is one of the regenerative pro¬ 
cesses by which old planetary systems are dispersed and 
new systems are brought into being One phase of the 
planetesimal hypothesis is built on this conception and 
postulates the close approach of tome massive body to our 
ancestral sun as the source of dispersion of a possible old*r 
planetary s>stem and the generation of the nebulous orbital 
conditions out of which our present system grew However 
this may bo It must be conceded that in collision and close 
ipproacn lie possibilities if not probabilities of ultimate 
disaster to the solar system and to our earth But here as 
before the vital question he* hi the time element How 
imminent is this liability? The distances between stars 
are so enormous that though they move diversely tbe con¬ 
tingencies of collision or disastrous approach are remote 
Nothing but rough computation* based on assumptions can 
be made but thus make disaster to a given sun or system 
fall on the average only once In billions of years There 
Is no star the nearness of which to us, or the direction of 
motion of which is suih as to threaten the earth at any 
specific period In the future There is only the general 
theoretical possibility or probability While therefore, 
there iq*o be, with little doubt an end to the earth as a 
planet, and*while perhaps previous to that end conditions 
Inhospitable to life may be reached the forecast of these 
contingencies places the event In fife indeterminate future. 
I*be geologic analogies give fair grounds for anticipating 
conditions tongenial to life for millions or tens of mUtions 
of years to come not to urge the even larger possibilities 

J 9 ot congeniality of conditions doe* not ensure actual 
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realisation There arise at once question# of biological 
adaptation of vkal tenacity, and of furpqefcftd attW 
Appeal to the record of the a n i m al races reveals in oqm 
cases a marvellous endurance, in others the briefest of 
records, while the majority fell between tbe ex tre me* . 
Many families persstea for millions of years. A kutf 
career for man may not therefore, be dialed on historical 
grounds neither can it be assured, It Is an individual race 
problem j it Is a special case f the problem of tbs race* in 
the largest sense of the phrase ? 

But Into the problem *of human endurance two nevf 
factors have entered, the power of definite moral purpose 
and the resources of research No pnrrious race has shown 
clear evidence that it waa guided by moral purpose la 
seeking distant ends. In man such moral purpose has 
risen to distinctness As it grows beyond question U will 
count in the perpetuity of the race No doubt it will come 
to weigh more and more as the resources of destructive 
pleasure on the one hand, and of altruistic rectitude, on 
tbe other, are increased by human Ingenuity It will 
become more critical as the growing multiplicity of the race 
brings upon it, m Increasing strew, the distinctive 
humanistic phases of the struggle for existence now dimly 
foreshadowed It will, beyond question, be more fully 
realised as tbe survival of the fittest shall render Its 
verdict on what Is good and what is evil in this realm of 
the moral world 

But to be most efficient moral purpose needs to be 
conjoined with the highest intelligence, mid herein lie* tbe 
function of research None of the earlier races made 
systematic inquiry into the conditions of life, and sought 
thereby to extend their careers What can research do for 
the extension of the career of man? We are witnesses of 
what it is beginning to do In rendering the forces of nature 
subservient to maira control and in giving him command 
over the maladies of which he has long been the victim 
Can It master the secrets of vital endurance the mysteries 
of heredity and ail the fundamental physiological processes 
that condition the longevity of the race? The answer must 
be left to the future but I take no risk in affirming that 
when ethics and research join hands In a broad and earnest 
endeavour to (ompa># the highest development and the 
greatest longe\ltv of tho race, the era of humanity will 
really have bigun 
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B E Femow illustrated W Blackntooi and Soto — 
The Sovereignty of the Sea Dr T W Fulton, illustrated. 
R Cutity —In Nature's Nursery a Book of Nature-obid? 
for Beginners, Rev S N Sedgwick* The Young Fishes- 
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mm, W J Clotton J M Pant and Sons Ltd — 
ftmMogy, Prof C S Sherrington FR & , Zoology 
Prof VIT A Hardman, F R*S Duckworth and Co — 
OWWM of Cultivated Plants and Trees G Masses illus¬ 
trated; The Scientific Feeding of Animals, Prof O 
Keener, translated Eton Nature-study, illustrated two 
parts in one volume, G Fischot {Tend) —Oegopridon 
Chun (Erge M— e der Tieteeo-Expedition) Dunkalfeld 
beieuchtung uod Ultrttnlkroakopie in der Biologic und in 
der MedSn, Gaidukov, Lehrbuch der Eptwicklungs 
tfeeohkhte, Hertrwlg new edition Fleischverglftung 
Hfcbaoer, Uitfaden fflr das soolog Praktikum, KUken 
thal» new edition , Flora, Potent* new edition Fried- 
idnd$f and Son (Berhn) —A Manuel Flora of Eg)pi, Dr 
R. Iluscbler Die Vogel <far palaeark Flora br K 
Hartert part vl ; Fauna und Flora dee Golfes von Neapel 
J WUbefmi, illustrated Fauna dee Dcutschen Kolomen 
Hi Deutsch-Ostafrlka Heft 2, Dr Sternfekl R&ullats 
dee Came wgnes adentlfiaues d ’Albert 1 de Monaco fate 
xxxiv, E Koehler Ecmnodormca proven d Camp du 
Yacht Princess# AHce illustrated Archivum Zoologicum 
edited by Hungarian zoologists vol 1 IT Hamemasm — 
WUd Flowers of the British Isles H I Adams vol il 
illustrated, The American Flower Garden, N Blanchan, 
illustrated Hutchinson and Co —Eggs and Nests of 
HntUh Birds F Finn Illustrated Our British Trees and 
How to Know Them F G Heath illustrated T C 
and E C Jack —Present-day Gardening edited by R H 
Pearson Illustrated Pansies Violas and Violets W 
Cuthbertson Sweet Peas H J Wright Roses H E 
Molyneux Rhododendrons and Azaleas W Watson 
Carnations and Pinks T H Cook J Douglas and J b 
M Leod Lilies A Grove Orchids J O Brlen Root 
and Stem Vegetables A Dean and volumes on Daffodilly 
Annuals Apples and Pears, Cucumbers Melons Tomatoes 
John Lane —Indian Birds D Dewar The Book of the 
Slower Show C H Curtis 7 Werner Laune —Round 
the Zoo 1 an Account of its Animals and Birds W J 
Robert* illustrated MacmtUan and Co l td —Studies 

In Protozoology Pfof E A Mlnchin Tillers of the 
Ground Dr Marion I NewWgin illustrated Threads in 
the Web of Life Prof J Arthur Thomson and Margaret 
R Thomson illustrated Methuen and Co —The Laws of 
Heredity, Archdall Reid Bird Life, W P Pycrift with 
nn introduction by Sir Rav Lankester KCB FRS 
Illustrated Preliminary Physiology W Norramore 
Aegon Paul and Co Ltd —The Evolution of Purposive 
living Matter N C Macnamara Mutation Theory Prof 
H do Vries translated by Prof Farmer FRS and 
A D Darbishhre vol if illustrated G Phthp and 

Son Ltd —A Primer of School Gardening M Agar 

illustrated Sff I Pitman and Sant J td —Selborne 

Nature Readers Junior Book Ways and Talks C G 
Klddell illustrated In the Garden J E Feasey illus¬ 
trated Chats with the Chicks Mrs A L Sandford 

G Routlfdga and Ao*»» Ltd —Modem Development of the 
Dty Fly l M Halford Illustrated The SPC K — 

ni_« _x_x. _ _ •_• < ,_« A *■» 



of British Birds * The drawings of the eggs were made 
from specimens in the Natural History Museum South 
Kensington, Swan Soanemschain and Co Ltd —Plant 
IJie t a Manual of Botany for Schoob Prof W Warming 
translated by M Rehfing and E M Thomas and new 
editions of Handbook of Mosses J E Bagnail and I ife 
bv the Sea Shore Dr M J Newblgin Illustrated The 
University Tutorial PretsmLld.—Mm* and Methods of 
Nature-study Dr J Rerime Wittiamt and Nor gate — 
Super Organic Evolution* E Lluria translated Illustrated 


CtOinSTRY 

A and C Block —An Introduction to Chemical Theory 
Dr A Scott FRS new edition Cassell and Co Ltd 
—A new Bdition of A Manual of Chemistry A P Luff 
and H Candy Constable and Co Ltd—Calculations in 
Physical Chemists? Dr Prldeaux Laboratory Practice in 
Applied Electrochemistry R fi Slade. Textbook of Bio- 
gmlstry* Prof B Moore. C GcMji and Co Ltd — 
The Chemistry of the Colloids Dr V v Pftschl translated 
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by Dr H H Hodgson Longmans and Co —The 
Relations between C humcal Constitution and some 
Physical Properties Dr S Smiles Methuen and Co — 
A Practical Chemistry for Schools and Technical Institutes 
A E Dunstan A Short Systematic History of Chemistry 
T P Hilditih The University Tutorial Prtss Ltd — 
Revised Matriculation Chemutr\ Dr G H Bailey and 
H W Bausor 

Engineering 

Constable and Co Ltd —Technical Dictionaries in Six 
Languages edited by Demhardt and Schlomann vol vii 
Hoisting and Convejmg Machinery vol vih Rnn forced 
Concrete In Sub- and Superstructures vol ix Machine 
T 00b vol x Automobiles Motor-boats Airships and 

Aeroplanes Elettnuty a Text book for the Engineering 
Student H M Hobart Direct and Alternating Current 

1 eating, Dr F Bedoll assisted by Dr C A Pmite 

1 ext book for Wireless Operutoi* C C F Monckton 

General Foundry Practice W Roxburgh Construction 

and Working of Internal-combustion Engines R E 
Mathot translated and edited with English practice b\ 
VV A Tookev The Design and Construction of Internal 
combustion Engines a Handbook for Designers and 
Builders for Gas and Oil Engines Hugo Guldner trans¬ 
lated from the second ievi*ed edition with additions on 
American engines by H Diedenchs Flementt of 

Mechanics of Materials a Textbook for Student* in 

Fngineering Courses C E Houghton Engineering 

Workshop Machines and Processes F Zur Nwlden a 
book for engineering students translated by John Daven 
port with an introduction by Sir A. B W Kennedy 
FRS Concrete Steel Construction F Morsch translated 
from the third German edition by E P Goodrich Concise 
Treatise of Reinforced Concrete C F Mar*h Inspectors 
Handbook of Reinforced Conrrclc W F Ballinger and 
E G Perrot C Griffin and Co Ltd - Municipal and 
County Engineering F N Ta>lor illustrated Electro 

Crane Construction C \ Hill Power Required in Rolling 
Mills translated from the C rman of J Pupp* Crosby 
Lockwood and Son —Model Balloons and Thing Machine 
a Practical Handbook for Students and Amateurs J H 
Alexander illustrated The Art of \viatlon a Handbook 
on Aeroplanes and their Fngines with Notes on Propellers 
R W A Brewer illustrated The Modern Manufacture of 
Portland Cement P C H West in three volume* \ ol 1 
dealing with Machinery and Kilns illustrated Mann 

Steam Turbine* a Handbook for the Use of Student* 
Engineers and Naval Constructor* based on the woik 

Schiffsturbinen Dr C Bauer and O I asche tran lated 
by M G S Swallow illustrated Sampson Lou and Co 
Ltd—All the Worlds Aindups F T lane T Fisher 
Unwin —\ chicles of the Air V Lougheed illustrated 
WUhams and Nor gate —How to Build ai Aeroplunp R 
Petit translated by T O B Hubbard and J H Ledi 
boer illustrated 

Geooraphs and Trivei 

D Appleton and Go—The N**w North A G Cameron 
illustrated G Bell and Sons— In Wildest \fnca P 
Marqueen illustrattd 1 and C Black —Geographical 
Pictures Land borm* and how The\ arc Made in Packets 
of Six Cards 1 Structure of the Earth s Crust II 
Elevation and Depression of the Lam! in The Sculpture 
of the Surface iv vi vii (Sculpturing Agents) River* 
The Ocean Volcanoe* and Volcanic Activity « (Poslthp 
Und Forms) Plateaus and Plains x (Negative Land 
Forms) Valley* xli xln *v (Land Forms with 
Typical Vegetation) Drserts Steppe* Forest* The Teach 
ing of Geograph> in Hermntary Schools Prof R L 
Arrher W J Lewis and \ E Chapman n Black 
wood and Sons —Sport and I ife in the Further Himalaya 
Major R L. Kennion illustrated Constable and Co 
Ltd— A Text-book of Mathematical Geograph) Captain 
H G Lyon* FRS The I and of the Hittitcx Travel 
and Archaeological Fxploration in Asia Minor Prof J 
Carstang illustrated G Ftschar (J***) -Geogiaphle der 
Fame Christ Methuen and Co—Terre Napotfon 1 
History of French Explorations and Projects m Auxtraln 
E Scott Illustrated Oxford University Press —A Ph\sio 
graphical Introduction to Geography Dr A J Hubert 
eon G PhiUp and Son ltd— Philips Model Geo 
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graph y 1 Outlines of Geography t II , The British Isles, 
Hi Europe iv, Africa v Asia v], America vlJ 
Australasia vlli The British Empire Illustrated the 
concluding volumes of Elementary Studies in Geography 
H J Mackinder i Distant Lands li The British 
Empire T Fisher Unwin —Tramps in Dark Mongolia 
J Hedley illustrated A Handbook of Polar Discoveries 
Major-General A VV Greely 

Geoloot 

H Gulley —The Stonr of the Earth Prof Dwcrryhouse 
/ M Dent and Sons Ltd —Geology Prof J W Gregory 
FRS G Fischer (Jewel —\ orschule der Geologic 

Walther new edition C Griffin and Co Lid —Geology I 
for Engineers Major Sorsbie R E illustrated Mac 
millan and Co Lid —The Origin of Ore Deposits and the 
Extent of Future Supplies Prof J W Gregory FRS 
Mtlner and Co Ltd —Geology Chapters of Earth 

History G Hickllng illustrated 

Mathematical and Physical Science 

D Appleton and Co —ASnal Navigation Prof A F 
Zahm illustrated Descriptive Meteorology W L Moore 
E Arnold —The Foundations of Alternate-current Theory 
Dr G V Drysdale C onstable and Co Ltd —Ionisation 
of Gases Prof J S Townsend TRS Text book of 
Ph)slcs II E Hurst and R T Latte) Telegraphic 
Photography T Thome Baker J M Dent and Son* 
Ltd —Astronomy Prof F \V Dyson b R S C Griffin 
and Co Ltd —Electrical Theory and the Problem of the 
Universe G W de lunzclmann Hydrographic Survc> 
mg for the Use of Beginners Amateurs and Port and 
Harbour Masters Commander S Mens urn R N tllus 
trated G G Marrap and Co — Fxcrcises in Geometry 
G I Edgett Descriptive Geometry Prof C C Anthony 
and G F Ashley T Werner Laurie —Chats on Astro¬ 
nomy H P Hollis illustrated Macmillan and Co / — 

Stability in Aviation Prof C H Bruin FRS Ancient 
Eclipses and the Lengths of the Day Month and \enr 
P H Cowell FRS Solar Researches Dr G b Hale 
For Mem R S The Shape of the Earth Prof A E H 
I ove FRS Wind Pressure Dr T E Stanton Re 
searches in Mngneto-optlcs Prof P Zeeman Climates of 
British Possessions Dr W N Shaw h R S Wonders 
of Physical Science E E Fournier illustrated Methuen 
and Co —Elementary Experimental Flectrintv and Mag 
netism W T Clough illustrated Oxford University 
Press —Mysticism in Modern Mathematics New 
Haven Mathematical Colloquium edited by J Pierpont 
Kegan Paul and Co Ltd— Light and Photography Dr 
H Vogel and A E Carrett rt vised and brought up-to- 
date by A E Garrett illustrated G P Putnam t Son* 
—Nautical Science in its Relation to Practical Navigation 
together with a Studv of the Tides and Tidal Currents 
Prof C L Poor illustrated Rcbman 1 td —Meteor 
ology Practical and Applied *Mr John W Moore new 
edition illustrated The S P C k —The Spectroscope 
Prof H F Newall, FRS T Fisher Unwm —The 
Amateur Astronomer G Ricgler translated by G A 
Clarke Illustrated 

Medical Science. 

D Appleton and Co—Haemorrhage and Transfusion 
Ci W Cnle A Text book of Nursing M F Donnhoe 
Ophthalmology L W Fox Dentistry L Creenbaum 
Nutrition and Dietetics W S Hall Preparation of the 
Patient and Treatment after Operation H A Haubold 
Text book of Bacteriology, P H Hiss Diseases of 
Children edited with annotations* by Dr A. Jacobi 
Surgical Diagnosis A B Johnson 3 volt Orthopedic 
Surgery H L Taylor Practical Dietetics with Special 
Reference to Diet in Disease W G Thompson illus 
trated Medical Sociology a Series of Observations touch 
ing upon the Relations of Medicine to Society J P War 


edited by J Sherren with a memoir by H H Bath- 
ford John Bale Sons and DanUUson Ltd.—Tropical 


lane to Society J P War 


baste Clinical Chemistry and Microscopy F C Wood 
illustrated and a new edition of The Diseases of Infancy 
and Childhood I E Holt E Arnold —Contributions to 
Abdominal Surgery the late Harold I-eslie Barnard 
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Medicine and Hygiene C W Daniel* and E Wilkin¬ 
son part H illustrated A Handbook of Practical 
Parasitology Drs Max Braun and M LUhe, Illustrated* 
and a new edition of Hie Prescriber’f Compendium 
C J S rhompson A and C. Black —Text book of 

Operative Surgery Dr T Kocher translated by H J 
Stiles new edition illustrated Cassell and Co Ltd —* 
Radium therapy translated from the French of Drs L 
Wickham and Degrals by S E Dors and new edition* 
of Manual of Military Ophthalmology for the Use of 
Medical Officers of the Hpme Indian and Colon la t 
Services M T Yarr Diseases of the Joints and Spine 
Prof H Marsh P Culley —National Health Manuals, 
edited by Dr T N kelvnack G Fischer (Jena) — 

Operative Chirurgie der Harnwege Albarfan, 1 Lief 
Alkoholpsyrhose Stacker Erkrankungen des Blind- 

dormanhanges Winkler KUnische Immunlt&tslehre und 
Scrodiagnostik Wollff Eisner G G Harrap and Co — 
Health Studies Applied Ph> siology and Hygiene E B 
Hoag Jghn Lane —The Medical Diseases of Children 
R Miller Macmillan and Co Ltd —Chronicles of 

Pharmacy A C Woolton A System of Medicine by 

Many Writers second edition, edited by Sir Clifford 
Allbutt KCB M D and Dr H D Rolleston vol 

\li Diseases of Muscles trophoneuroses Peripheral 
Nerves and Spinal Cord Methuen and Co —The Hygiene 
of School Life R H Crowley illustrated Methuen s 
Health Readers vol 1 Introductory C J Thomas 
/ Murray —Health Progress and Administration in the 
West Indies Sir R Bo\ce J Nisbet and Co Ltd — 
Injuries and Diseases of the Knee-joint Sir W H Bennett 
illustrated Common Affections of the Lher Dr W Hale 
White Gall Stones and Diseases of the Bile-ducts, J 
Bland Sutton illustrated Cancer of the Stomach A W 
Mayo Robson illustrated Injuries of Nerves and their 
Treatment J Sherren illustrated Swan S onnenschetn 
and Co ltd —The Nature of Cancer J Clay illustrated 
T Fisher Unwin —The Conquest of Consumption Dr A 
Latham and C H Garland Appendicitis when should it 
be Operated on 9 Dr J Baumgartner translated by A M 
Mander illustrated Ps\chothrrapeulks a Symposium 
Drs M Pnnce F H (errish J J Putnam E W 
Taylor B Sidis G A Waterman J E Donley E Jones 

1 A Williams _ 

I Metallurgy 

I Longmans and Co —Metallography Dr C H Desch 

Technology 

Constable and Co Ltd —Textiles A F Barker 
Foreign and t olomal Patent I nws W C Fairweather 
Waterproofing tin Fngmwnng Problem M H Lewi* 
C Griffin and Co Ltd —Ceramic I iterator* Compiled* 
Classified and Described M L Solon Crosby J ock 
wood and Son —Drying Machinery and Practice 
a Handbook on the Theory and Practice of Drying 
and Desiccating with Classified Description of Installa¬ 
tions Machinery and Apparatus Including also a Glossary 
of Technical Terms and Bibliography T G Marlow 
illustrated Methuen and Co —A Woodwork Class-book 
Beginners Course H Hey and G H Rose illustrated 
Oxford University Press— The Theory and Practice of 
Perspective G A Storey Traditional Methods of Pattern 
Designing \ H Christie Williams and Sot gate —Beet 
hugar Making and its Chemical Control Y Nakaido 
Illustrated 

Miscellaneous 

D Appleton and Co—Psychology and the Teacher 
Prof H Munsterberg E Arnold —Bookkeeping and 
Accounting M W Jenkinson Chatto and Wtn&s—A 
History of Babylonia and Assyria from Prehistoric flints 
to the Persian Conquest L, W King illustrated Vol i 
A History of Sumer and Akkad an Account of theRariy 
Races of* Babylonia from Prehistoric Times to about a c 
aooo vol U History of Babylon from the Foundation- 
of the Monarchy about a c aooo until the Conquest of 
Babylon bv Cyrus, * c 439 vol 1H A Bistort of Assyria 
from the Earliest Period until thq Fall of Nineveh before 
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the Med«i b c 606 The Gresham Publishing Company 
~6d4nca in Modern Life vote v and vi illustrated 
€ GHffLn and Co Ltd,—Modem Method* of Sewage 

Disposal G B Kershaw, Illustrated, Introduction *0 
the Theory of Statistic*. G U Yule with diagram* 
Cropby Lockwood and Son —The Valuation of Mineral 
Properties, T A O’Donahue. Longmans and Co—A 
History of the Cavendish Laboratory, Cambridge Thl* 
volume it Intended to commemorate the twenty fifth 
anniversary of the election of* Sir J J Thomson to the 
Cavendish professorship of experimental physics Among 
the contributors are the President of Queens' College, Dr 
Schuster, W p D Whetham Dr R T Glazebrook 
Sir J J Thomson Prof H F Newell Norman 
Campbell, Prof E Rutherford C T R Wilson and 
Prof Wltberforce The final chapter of the book will be 
devoted to a bibliography and biography of those who 
have done research work at the laboratory since Its 
foundation Macmillan and Co Ltd —Tennyson as a 
Student and Poet of Nature, Sir Norman Lockyer KCB, 
F R S and Winifred L. Lockyer Oxford University 
Press —Chinese Pottery and Porcelain a translation of 
the Tao Shun with introduction &c by S W Bushell 
G Routledge and Sons Ltd —Sonnenscheln s Best Books 
hew edition, in three parts Swan Sonnenschein and Co 
Ltd —Hegel's Phenomenology of Mind translated by J B 
Baillle a vols Thought and Things a Study of the 
Development and Meaning of Thought or Genetic Logic 
Prof J M Baldwin in 3 vols vol lit Real 

Logic Time and Free Will an Essay on the Immediate 
Data of Consciousness Prof Bergson translated by F L 
Pogson Physiological Psychology Prof W Wundt a 
translation of the fifth and wholly re-written German 
edition by Prof F B Tltchener !n 3 vols vol ii 
Tru stove and Hanson Ltd —Oriental Silverwork H Ling 
Roth illustrated The Unmrrity Tutorial Press Ltd — 
Hygiene for Training Colleges Dr R A / Lytter 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Birmingham —The Huxley lecture this year Is to be 
delivered by Prof Percy Gardner Lincoln and Merton 
gofessor of classical archaeology in the University of 

Mr Joseph Coates has been appointed to a demonstrator 
ship in chemistry and Mr R H Whitehouse assistant in 
the Day Training College for Men 


-Cambridge —The next combined examination for sixty 
seven entrance scholarships and a large number of exhibl 
tions at Pembroke Gonvllle and Cal us, King’s Jesus 
Christs, St John's and Emmanuel Colleges will be held 
on Tuesday, December 6 and following days Mathe¬ 
matics classics and natural sciences will be the subjects 
of examination at all the above-mentioned colleges Most 
of the colleges allow candidates who intend to study 
mechanical sciences to compete for scholarships and 
exhibitions by taking the papers set in mathematic* or 
natural sciences A candidate for a scholarship or exhibl 
tion at any of the seven colleges must not be more than 
nineteen years of ago on October x, 1910 Forms of 
application for admission to the examination at the re¬ 
spective colleges may be obtained as follows —Pembroke 
College W S Hadley, Gonvllle and Caius College the 
Matter King's College W H Macaulay Jesus College 
A. Gray Christ's College Rev J W Cartmell St 
John s College the Master Emmanuel College the 
Master, from any of whom further information respecting 
the scholarships and other matters connected with the 
several colleges may be obtained 


Oxford—T he University Junior Scientific Club will 
hold its triennial conversazione on Tuesday May 34 being 
the Tuesday In Eights Week Members of the club 
can obtain tickets on application to Mr N T Huxley 
BalQol College The promise of exhibits from members 
will be gratefully welcomed by Mr A F Coventry 
Magdalen College on behalf of the committee It Is hoped 
that many old chambers of the club will take the oppor 
-tunlty of re-visiting the scientific departments of the 
University 


WH oinA ifAr QO 


The late Mr l* s Massey of Rochdale among many 
other bequests has left 6800/, free of duty to the Uni 
vereity of Manchi ster The residue of his property 
amounting to about 110 000 1 after the bequests are pro 
vided for is left upon trust to be applied for such charitable 
purposes for the benefit of the inhabitants of Burnley as 
the Corporation of Burnley shall determine but so that 
such purposes be limited to all or one or more of the 
following objects and be not by way of reduction of 
rates —education whether mental physical technical or 
artistic the advancement of science learning music or 
other art 

An effort Is being nude to found a National Industrial 
Education League to emphasise the necessity of making 
elementary education go hand In hand with industrial 
train ng In view of the general concensus of opinion ns 
to the necessity for the formation of such a league a 
national conference is to be called at an early dite for 
the purpose of formulating a scheme for earning out the 
objects of the league In addition to the approval of many 
other associations of workers no fewer than bf trades 
councils together representing 334 towns and 399 trades 
have given their adhesion and the London Chamber of 
Commerce recently passed unanimously the following 
resolution — That the council of the chamber approve 
heartily support and will give all their assistance to the 
proposed National Industrial Education League Anyone 
anxious to take part in the work of the new league should 
communicate with Mr R Applegarth Central Offices 
Craig 8 Court Hourc Charing Cross London 

Mr W H Lever who was appointed recently chair 
man of the Liverpool School of Tropical Medicine in 
succession to the late Sir Alfred Jones has made known 
to the council and professors of the University of Liver 
pool the particulars of a munlflcrnt scheme he has devised 
to assist the work of the University He proposes to devote 
the sum of qi 000/ to the scheme Arrangements have 
been made with the owners of the old Bluecoat School for 
a lease for a number of years During that period the 
University can have the option of purchasing the school 
for a sum approximately of 34 oool Anv time when the 
University exercises that option Mr Lever will pay the 
money and the school will be furnished If the building 
is not found suitable then he will pav 34 000 1 for the 
erection of a building adjoining the University In which 
the School of House and Town Planning can be accommo 
dated, and also the School of Architecture While the 
University Is considering whether the option shall be 
exercised Mr I,cver will pay the rent of the school To 
provide money for the School of House ind Town Planning 
the School of Tropical Medicine and th School of Russian 
Studies Mr Lever proposes to transfer 00000 7 worth of 
shares In the Bromboro* Port Fstate C ompanv to the 
University These shares will in future \ears he a source 
of great Income to the University While the shires are 
not paying a dividend Mr Lever has arranged for ten 
years to guarantee 3 per cent on the 60 oooi which will 
make 1800Z a year for ten vears With the consent of the 
University of this 1800/ a \ear 800/ will go to the School 
of Civic Design 800! to the School of Tropicil Medicine 
and 300/ to the School of Russian Studies 

Ov Friday list March 4 the Chancellor of the 
Exchequer with whom were Mr Haldane and Mr Rune! 
man, received in his privite room at the House of 
Commons a deputation from various universities on the 
subject of increased financnl assistance A news ngmey 
states that the deputation represented all the universities 
and university collegu in England excepting Oxford Ct m 
bridge and Durham The proceedings were private hut 
the Times gives the following account of the points brought 
forward hy the deputation It was urged that mone\ is 
greatly needed for d velopment purpose* The Treasury 
grants so far from cutting off local subscriptions muni ip*il 
and prlvdte have encouraged them local people feeling 
that tho Institutions are recognised by the Government and 
regarded as a national concern to which thev mav welt 
contribute Fverv new chair established and e\crv new 
building put up means extra expense for maintenance and 
the deputation urged that while it is quite possible to get 
the locality to proud buildings and equipment it cannot 
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provide maintenance Many localities feel they have done 
all they can and they also feel they arc not merely doing 
local work but national and Imperial, indeed world wide 
work Students are drawn from every part of the Empire 
and from foreign countries particularly China and Japan 
and they are under no obligation to rive their services 
where they are trained Any increased grant now given 
b> the nation will be used not In the fixed and ordinary 
work of the institutions but In the highest class of work 
and in various enterprises that are being kept back for 
want of funds The speakers also pointed out that there 
is under present conditions a certain amount of wasteful 
ness not In money but m brains and energy because at 
their meetings the authorities arc generally occupied not 
in discussing how best to spend the money and what under 
takings will be best for the country but merely how to 
economise their funds and how to save 10J or 50J Work 
is lying ready at hand which they are powerless to under 
take Mr LIo>d George in the course of a sympathetic 
reply told the deputation they could not have come at a 
worse time Nothing definite wa* settled but a committee 
has been appointed by the deputation to prepare more 
detailed information for the Chancellor of the Exchequer 
ns to the financial requirements of the various institutions 


SOCIETIES AND ACADEMIFS 

London 

Royal 8oclcty, January 17 —Sir James Da war Long 
period determination of the rate of production of 
helium from rudium In a previous communication the 
rate of the production of helium from 70 milligrams of 
radium chloride was determined by a succession of observa 
tlons on the growth of pressure measured bv a McLeod 
gauge These observations extended over a period of about 
six weeks It was thought desirable to make an expert 
ment to determine the amount of helium resulting from 
this same sample of radium after standing sn a sealed 
bulb for in extended period lor this purpose the bulb 
containing the rudium chloride was sealed off nt the con 
elusion of the abo\ e-mentioncd experiment of 1908 and 
k pt for nine months In order to measure the helium 
thus produced it was necessary to devise a vacuum tight 
joint between the scaled radium bulb and a McLeod gauge 
so constructed that after thoroughly exhausting th» gauge 
the drawn-out end of the radium bulb could be brokpn off 
thus allowing the pressure of the accumulated helium in 
the radium bulb to be rapidly determined The total 
volume of the apparatus was 320 c c 1*he pressure in the 
radium bulb when sealed off at the conclusion of first ex 
periment was 000406 nun the partial pressure due to 
this amount of helium would be 0*00008 mm which must 
be deducted from the observed pressure to get the true 
pressure due to the helium produced in the radium bulh 
during the penod in which it remained sealed up also the 
pressure in the gauge before breaking (o 00005 mm ) must 
also be deducted This gives a corrected pres«ure of 

001613 mnr ' obtmned after heating the salt due to the 
helium produced from 70 milligrams of pure radium 
thlonde during a period of 375 days in a space the total 
volume of which was 330 c c The value of the rate In 
terms of cubic millimetres of helium per gram of radium 
per dav is thus deduced as o 463 

March 3 —Sir Archibald Gelkie K C B president in 
the chair — 1 C Bedford Ihe depression of freezing 
point in \<r\ dilute aqueous solutions—J Moroor Sturm 
I louwllo series of normal functions in the theory of 

integral equations It is the purpose of this memoir to 

develop the theory of Sturm Llouvllle series of normal 

functions as a branch of the theory of Integral equations 
In the first place two theorems are established relative to 
the senes 

+.W /V) / +♦,<*) [%,V)JiW+ 

+* w f * (/> f{tyu+ 

m which ^(j), , iMO we a complete system 

of normal functions corresponding to a function (K(% /)) of 

NO 2106 , VOI 83] 


positive type in the square Q defined by the 

normal functions are assumed to have such an order that the 
singular value corresponding to does not decrease ae n 
increases no restriction is p laced upon fis) beyond thatjlt 
should have a Lebesgoe integral In [a, b) Booting by K 4 a 3 
the solving function corresponding to K(r, t) , the first theorem 
is to the effect that the upper and lower limits of indeterminacy 
of the shove series include 

lim - 

between them According to the second 

exists and is equsl to the sum of the senes 


[*</)/(/>*]’+[f+ 
+ [/jw rt /k*f + 


when the latter Is convergent j whilst the limit is +00, when 
the senes is divergent It is then shown that, when K(j, t) is 
the Green s function of 


d*u 

d? 


+ ^(/)l/s =0 


satisfying a pair of boundary conditions at the end points of 
(o, *■), an asymptotic formula for Ra(;» /) exists which permits 
the deduction ot important theorems relative to the canonical 
Sturm Liou*nUe senes 

<h(') + U*)J 

+Us){ t U‘)J[W+ 

The normal functions ^,(;) v are now 

solutions of 

5 +(f(*)+»)*-o, 

which for suitable values of A sntisf} the same pair of 
boundary conditions as K(r t) to particul ir systems of 
these functions correspond Fourier s sine and cosine series 
The results obtained for any canonical Sturm Liouville 
senes are very similar to but slightly more general than 
those for the two particular series which are associated 
with the names of Fej 4 r Hurwit* and Lebcsgue The 
fourth section of the memoir Is devoted to an investigation 
of the convergence of canonical Sturm Liouville series In 
the course of this it Is shown that the convergence of any 
one of these series at a point of the open interval (o v) 
Involves the convergence of alt the other series which corre¬ 
spond to thi same function j{&) The memoir contains an 
extension of all results obtained for the canonical to the 
most general t>pe of Sturm I louville series —A Voft 
Antropoff lhe solubility of xenon krypton argon neon 
and helium in water— L N G Pllon Measurements of 
the absolute indices of refraction In stramed glass If 
light be transmitted through a slab of glass under tension 
T In a direction perpendicular to the line of stress It Is 
broken up into two components polarised in planes per 
pendicular and parallel to the line of stress If be the 
index of refraction of the glass in the unstrained state 
then in the strained state tho indices of refraction corre¬ 
sponding to the above two components are ji + C^T m + C,T 
respectively The coefficients C, C, are spoken of as the 
stress-optical coefficients for the two rays The present 
paper gives an account of measurements of C ( and C a 
according to a method described by the author In Roy 
Soc Proc A vol Ixxix pp 440-3 The measurements 
have been carried out on two Jena glasses bearing cata 
logue Nos O 935 and W 3109 respectively the first 
being a boro silicate the second an ultra violet glass 
So far as Is known this Is the first series of absolute 
measurements of C, and C, extending fairly continuously 
throughout the spectrum Tne only previous measurements 
are due to Pockel (Ann d Phys 190a) arid give the 
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rfrluo* of C 4 and C- for the sodium thallium and lithium 
Unas only, obtained by quite a different method The 
coefficients C, C a are found to be negative so that both 
rays are acoelerated by tension but the effect ir much 
brger for CL, < e for uie ray polarised In the direction of 
strew. With regard to the dispersion in O $35 both C, 
and C, show a slight general decrease as we move towards 
the violet but in VV 3199, C, shows a decrease whereas 
G, shows an increase The above general variation is 
broken by a number of local ^dilations some of which 
are well marked and confirm previous observations of 
{Cj-C,} (Phil Trans A voL ccvU pp 293-301) whilst 
others are more doubtful but it seems probable that both 
Indices of Wraction due to stress are affected locally by 
free periods of the constituents of the glass causing 
irregularities In the curves of C t and C a similar to those 
exhibited by the curve of the index of refraction In 
anomalous dispersion 

Royal Microscopical 8ociety February 16.— Prof J A 
Thomson, president In the chair —Prof J A Thomssn 
Notes on uendrobrachia fall ax a rare and divergent anti 
patharian —A ACE Martin The measurement of the 
first nine groups of Grayson s finest twelve band plate — 
F H Oofllln* 1 The labelling of microscopic slides 

Cambridge 

Philosophical Society, February 7 —Prof W Bateson, 
F R S president In the chair —E A Newell Arbor 
A note on some fossil plants from Newfoundland Two 
new records from Newfoundland either of Lower 
Carboniferous or Upper Devonian age The first appears 
to be SphenophyUum Unemmum Stur both leaf whorls 
and stems being preserved The second is a large fan 
shaped loaf probably new specifically which recalls the 
Palaeozoic fossils attributed to the genus Psygmophyllum 
—W X, Gordon The relation between the fossil 
Osmundacem and the Zygopteridece The members of the 
Zvgopterideae and Osmundace* arc shown to exhibit 
parallel s development, and their most primitive genera 
Zygopterh IMimerx Solms and TAamwo^teru Schlechtcn 
dahi Eichwald respectively arc compared as regards the 
structure of the stem and the origin of the petiole to 
demonstrate an ancestral relationship between these groups 
—W T Gordon A new species of Physostoma from the 
Lower Carboniferous of Pettycur (Fife) A new seed 
showing a number of tentacular processes at the apex and 
in outer coat studded with small peg like hairs This is 
the most ancient example of the genus known —Mrs E A 
Newell Arbor A note on Cardiocarpon compression 
Will The results oCfhre-examination of a Coal measure 
seed originally figurwf’and described by Williamson in 
1877 under the name of Cardiocarpon compressum — 
H Ilamshaw TtynML* The assimilating tissues of certain 
Coal measure plants Some points in the structure of the 
leaves of Calamites Lepidophlolos and other Coal measure 
plants from the point of view of their physiological 
anatomy —L J Wilt* Notes on the genus Schizoneurn 
Schimper and Mougeot A description of examples of 

Sehizoneura paradoxa S and M recently discovered in 
the Keuper of Bromsgrove (Worcestershire) and a com 
parative review of other members of the genus —R D 
V s fsow The occurrence of Schitoneura paradoxa S and 
M m the Bunter of Nottingham —D G Lilli* 

Petrified plant remains from the Upper Coal measures of 
Bristol Petrified material of Cordntte* and other allied 
gentra and also of Myeloxvlon has been obtained from 
the Upper Coal measures of Staple Hill Bristol 

Manchester 

Litsrary and Philosophical 8oclcty January 25.— 
Mn Francis Jones president in the chair—Prof W W H 
Ga* and F Grotbarton The electrical resistance of the 
human body Measurements have been made with direct 
and alternating currents the hands of the subject being as 
o rule immersed in solutions of common salt Values of 
the resistance In the first case are from iocw-aooo ohms 
but only from 700-800 ohms with alternating currents Tha 
high values in the first case are due to polarisation th* 
human body acting like a storage battery made up of con 
centration cells When a direct current Is applied to the 
body the current falls for a time dnd then increases there 

NO 2106, VOL 83] 


bemg a gradual increase of polarisation during the first 
period and 1 decrease of the body resistance during the 
second period l*hc maximum voltage for direct currents used 
In the experiments was about 40 which mut be gradually 
Introduced, and very gradually withdrawn otherwise painful 
shocks are administered It was found that the resistance is 
inversely proportional to the area of the surface of the wet 
skin Ihe ratio of the direct to the alternating values of 
the resistance u much higher when dry or nearly dry skin 
is tested With thn dry lingers applied to 100 volt direct 
current terminals the slunk at the kathod* is greater than at 
the anode und enables the polarity of the terminals to be 
readily determined With nearly diry fingers it is also easy 
to test polarities of circuits of less than 20 volts Hus 
method is useful in pr ictice With about 10 volts and the 
fingers immersed in salt solutions containing metal elec 
trades the body can be used as a telegraphic receiving 
instrument the shocks at the kathode as the current is re¬ 
versed by a transmitting commutator enabling messag s to 
be received by the usual code The resistance of the bodv 
being relatively low whrn the skin is moist precautions 
must be taken in using supply circuits especially in 
chemical and other works Electric-light fittings in bath 
rooms public baths and medical baths require special 
precautions 


February 8—Mr Frinus Jones president in llie chair 
—G Hie kilns lhe anatomy of Calamostachys 

Bmnoyana Schimper It was shown that the so-called 
nodes at which the sporangiophores arise are not true 
nodes There is no secondary xylem at that level the 
protoxylem canals are not obliterated no gaps are 
seen in the caulinc bundles and the medulla is not modtfi d 
as at the true node The slender vascular traces supplying 
the sporangiophores may be arched before entering them 
Below the spurangiophore the traces may cccasionally be 
seen lying on cither side of the corresponding caulin 
bundle often freed from it by maceration There is ton 
siderable evidence to show that the sporangiophore ini 
preserves Its identity down to the subjacent tru node l*hc 
axes which are commonly described as possessing six 
bundles in three pairs are shown to possess only three 
single bundles Both three and four bundles are proved by 
serial sections to characterise different parts of the same 
cone There is some evidence that the alternation of the 
bracts has been brought about by their literal displac 
ment It was shown to be possible to obtain good series 
of sections by grinding the blocks containing the mateml 
and taking photomicrographs of the successively exposed 
surfaces—L E Adam* A hypothesis as to the cause 
of the autumnal epidemic of the common and the lessor 
shrew The fact that more corpses of shrews are found 
in autumn than during the other seasons of the year has 
been a standing puzzle to naturalists ind no wholly satis 
factory explanation has hitherto been uggested The 
known agencies of destruction such is conflicts among 
themselves attacks of enemies scarcity of food ana 
drought whilst resulting in mmv dnths fail to account 
for the sudden rise in mortilitv during the autumn The 
author as the result of obw rvitious and investigations 
carried out during a number of \cars is decidedly of tne 
opinion that the autumnal ‘ epidemic as it 1 cilled is 
due to nothing more thin old old age w the case of 
the common and the lesser shrew Ih mg reached in rough I v 
thirteen or fourteen months This conclusion is supported 
bv the fact that all sp.umens of the common and lessfr 
shrew tripped during and ifter December in a wri > of 
years were found to be immature This hypothesis would 
account also for the ibsence of wounds and other marks 
of violence in many of the corpses found 


Roval Meteorological Society M>ru*rv *1 1 -Mr H 
Mclltsh president in the chair— Dr v\ Mafcower 
A J Makowr amt Mm M Wl.lt* Invention if 
the electrical state of the upper atmosphere made at th 
Howard Fstate Obs niton Clossop—A W Harwooo 
The results of twentv fi\c registering balloon ascents made 
from Manchester on June s-j last These were > sen up 
at intervals of one hour and some extremely intere tmg 
and valuable results were obtained from them-K ' * 

k*mpf*rt and R Corl*M I Ine squills and associated 

phenomena 
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tpE LIFE dr LOkD KELVIN 
Tha li/# f/ wacttom Thomson*. Baron Kehrin of 
LstfS By SJtauHis P Thompson- VoL i, 
ppw XX + 5S4J V?*. pp. *1+585-1*97 (London 
MoanBteft and Co,, Ltd, 1910.) Two vols Price 
3 os act • 

rptfB task of the biographer ft, in several respects, 
i a very different one from that of die scientific 
historian lude^l it may be affirmed with some 
shadow of truth that Che best biography belongs to 
the domain of imaginative literature For to be 
perfectly successful the biographer must make a hero 
of hi# subject, in other words he must, as an artist, 
idealise without dmrtsnqdng the features he endea¬ 
vours to portray xJjB%ften he is a mere ordinary 
photographer who removes wrinkles and smooths 
over defects, and thereby produces a picture, recog¬ 
nisable indeed, but of a man in unnatural pose and ill 
at Case in holiday garments Again, the true artist 
does not crowd his canvas too much, nor does he labour 
the details of hft picture too diligently, we are not 
tempted to look through our magnifying glasses at 
particular parts of it, to our loss of the effect of the 
whole Finally, be must write from personal know¬ 
ledge, and with the warmth of personal affection, 
but he must not allow his feelings to outrun his 
discretion or permit his devotion to blind him to the 
fact that his hero shared the limitations of ordinary 
humanity It ft just to say that Prof Thompson 
passes these tests with a fair measure of success His 
biography ft well and sympathetically written, it 
affords a vivid, and on the whole, a true picture of 
Lord Kelvin as a student of science, as a university 
teacher, as an engineer and man of affairs and as the 
colleague and friend of a large circle of those devoted 
to science If here and there—for example in the 
account of the latter part of Lord Kelvin’s student 
career and of the proceedings at the Kelvin jubilee— 
the detail ft worked with too microscopic minute¬ 
ness, the lines are generally bold enough to show 
the man and his work In fair proportion and to 
leave the reader with a feeling of contentment with 
the manner in which the story of a great life has been 
told and its achievements recounted 
The task of the scientific historian has already been 
attempted by Larmor, who has framed an estimate of 
Lord Kelvin’8 work such as hardly anyone else could 
have composed at the present time But that work 
will not be seen in its true perspective until some 
interval of time has elapsed, Its full effect on the 
progress of science cannot until then be traced in 
detail in the complicated web of scientific fact and 
theory which so many artists have woven, each inter 
preting the part of nature's design winch lay before 
hft eyes 

The sketch of Prof James Thomson, Lord Kelvin's 
father, and of college hfe in Belfast and Glasgow in 
the second, third, and fourth decades of the nine¬ 
teenth century, ft somewhat more meagre than It 
Jtdgfct have been, perhaps, and a little later when the 
professor of mathematics appears again, the picture 
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seems « little out of focus Tales of his efficiency 
and of the respect and admiration with which Ids 
students regarded him as a teachpr, are still current 
among the few Glasgow graduates who remember 
the old college as it was m those days at the begin¬ 
ning of the last quarter of a century of Its existence 
But no doubt many of the readers of Prof Thompson's 
book, like the present writer, have come to it fresh 
from the perusal of the charming account of the 
family life of the Thomsons contained in Miss Agnes 
King's recently published Lord Kelvin * Early 
Home —the reminiscences of Mrs King Lord 
Kelvin's eldest sister—a narrative which Pro f 
Thompson tells us he has purposely refrained from 
trenching upon 

Prof James Thomson’s oral examinations are still 
spoken of as stimulating and instructive and his 
example was followed with success in Aberdeen bv 
David Thomson who went there to be professor of 
natural philosophy after teaching Dr Meikleham s 
classes during the years that preceded William Thom¬ 
son's return from Cambridge But the power of 
effective oral examination like that of maintaining 
order without effort, is the result of a certain almost 
indefinable personal quality which many highly gifted 
men do not possess The advent of Dr James Thom 
son put an end at once to the pea-shooting and other 
antics m which the students of mathematic* had 
previously indulged, and his personality impressed 
itself in other ways on university discipline and the 
conduct of university affairs, through his influence 
as a member of the Faculty which, not the Senatus 
was then the administrative governing body In later 
days the respect which the students felt for William 
Thomson's scientific eminence and the controlling 
force of his temperament combined to preserve order 
in his presence and prevent the most daring from 
taking liberties His oral examinations however 
were rather an occasion for digressions which, though 
highly interesting and instructive m them valves were 
not always such as to recall and elucidate the topics 
dealt with in the previous lecture 

The old college Prof Thompson says was sur 
rounded with horrible slums, and no doubt its 
environment was sufficiently wretched This should 
not be misunderstood Things were not alwajs 
so bad in that part of the cit\ and at the pre¬ 
sent time thanks to the Glasgow City Improve 
ment Trust the conditions of life in the east end 
have been greatly improved In the 'thirties and 
forties, when the Thomsons lived m the residential 
court of the college the old order of things w is 
passing away Bailie Nicol Jarvie no longer lived over 
his counting-house, and the tobacco lords and other 
wealthy merchants grown distrustful of the comforts 
of the Saltmarket were migrating from Virginn 
Street to comfortable villas and self-contained houses 
in the west end, where in a freer air and more health 
ful surroundings they lived a not much less frugal 
life The birth and development of engineering 
established factories on the Clyde and brought 
labourers and mechanics from all quarters The 
lanes of the east end were transformed from places 
not very different from those which abut against 
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some of the colleges of Oxford and Cambridge to 
lookene* of the worst description The University 
had either to aw^t the amelioration of these sur¬ 
roundings which came later or leave its beautiful 
old quadrangles to seek a new home where no 
Mich environment existed Since its establishment 
on Gllmorehill, it has found the growth of engineer¬ 
ing science react enormously on the study of 
natural philosophy, and now a great new Natural 
Philosophy Institute and the James Watt Engineer 
mg Laboratories exist together, within hen ring of 
the clang of hammers in the great practical laborn 
tones of the Clyde with which, by their students 
and the practical problems which continually arise for 
solution, they are kept constantly in touch The 
opening of this institute and of other new build 
ings by the Prince of Wales on Apnl 23, 1907 was 
the last public ceremony at which Lord Kelvin 
presided as Chancellor of the University The confer 
ring of honorary degrees on the Pnnce and Pnnce«ss 
which was only one of the Incidents of the ceremon> 
is mentioned by Prof Thompson but the real 
occasion of the visit, directly connected though it was 
with Lord Kelvin s own work in the University has 
somehow escaped his attention 
A full account is given of Lord kdvm’s under 
graduate career at Cambridge and of the visit to 
Pans which followed it By that visit which he 

made at the suggestion of his father and with 
introductions obtained by him the \oung mathe¬ 
matician benefited in many wav* He made the 
acquaintance of Cauchv C hasles Liouville Sturm 
and Regmult and besides studying Ficnch—and the 
cornopean -under Pansian teachers devoted himself 
to practical physical work under Regnault, who was 
perhaps the greatest experimentalist of the ccnturv 
He received no systematic instruction in experiment 
mg—there was then no provision for such instruction 
nor for long after was am provided at an\ university— 
but he was present to work the itr pump or to hold 
a tube or to stir a calorimeter when lold to do so 
and thus learned something of the technique of 
physical manipulation It must be admitted that he 
never became himself an expert at such work and 
his natural impetuosity in later vears when the irons 
he kept in the fire were almost innumerable made 
his presence in the laboratory a source of perturba 
lions which seriously interfered with the systematic 
progress of research Thus there was just a shade 
of truth in the legend—written on the blackboard by 
a laboratory student when the knighthood after the 
laying of the iH6b Atlantic cable was tnnounced— 
Hie (k)night comcth when no man can work ! 
The story of his election to the chair of natural 
philosophy in 184b is told in detail, and it is inter* 
estmg to reatPthe principal testimonials presented by 
Thomson, which have been printed from a com 
plete set in the possession of Dr Hutchison of 
Glasgow There can be no doubt that he had 
already impressed all the scientific men whom he 
hid met with his extraordinary ability and promise, 
and «U who support his candidature- including 
MM Regnault and Liouville and Hopkins Fuller 
Le 4 |h Ellis and De Morgan, predict for him a dis- 
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tinguished future as an investigator In an append!* 
to chapter v (the subject of which )s 1 The Young 
Professor ) is printed the famous introductory ad? 
dress which was annually brought out to be read at 
the first meeting of the natural philosophy class for 
the session, but which was invariably departed fropa 
within the first three or four minutes, and laid aside 
to be taken up again only after the lapse of another 
year It was a matter for regret that it was not reqd 
through each year—It was read through in 1846, In 
much less than the allotted time, and Thomson was 
so disconcerted that he could find nothing to go on 
with!—for its language is simple and yet dignified, 
and well fitted to impress the minds of youthful 
students beginning the study of natural science In 
this address he distinguishes between what he calls 
mental history and mental philosophy, and be¬ 
tween natural history and M natural philosophy 
He says that 

What may by the analogy of terms be called menial 
history that is to say a combination of personal ex¬ 
perience and a knowledge of men and of manners, 
with the study of politics and history, leads us to 
reason upon the abstract properties ot mind, and to 
investigate that system of general laws on which 
mental phtlosophy is founded ho In the study of 
external nature the first stage Is the description and 
classification of facts observed with reference to the 
various kinds of matter of which the properties are 
to be investigated, and this is the legitimate work of 
Natural History The establishment of general laws 
In any province of the material world by induction 
from the facts collected in natural history may with 
like propriety be called Natural Phtlosophy 

Thus the observations* and their comparison and 
classification, which led to Keplers laws belong 
to the natural history of celestial mechanics 
Newton’s deductions from Kepler’s laws, and the 
theory of universal gravitation which account 
for all the motions of the planets belong to the 
natural philosophy of the subject The funda 
mental subject of natural philosophy is said to be 
dynamics or the science of force, and it is interesting 
to find the importance of this foundation insisted- upon 
for nil the principal divisions of physics Referring to 
three of these—heat electricity and magnetism lie 
says — 

Our knowledge of thebe branches of the science is 
not so far advarn ed as to enable us to reduce all the 
various phenomena to a few simple law s from which, 
as in mechanics by means of mathematical reasoning, 
every particular result may be obtained, but observa¬ 
tion and experiment are the principal means by which 
our knowledge in this department may be enlarged 
Hence what is called the experimental or physical 
course includes these three subjects, while the more 
perfect science* of mechanics [here he means 
dynamics mechanics ' he always defined a6 the 
science of machines] and optics being really mathe¬ 
matical subjects form a distinct division of the studies 
prescribed by the University for the complete course 
of Natural Philosophy 

Thomson does not seem to have dwelt on the 
deductive processes of mathematical physics In his 
address though these are quite as important as the 
induction with which they must be combined The 
deductive process by which Adams and Levcrriqr made 
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our the place of the planet Neptune from the perturba¬ 
tions of Uranus gave a result which, when found to 
agree with observation was generally regarded as 
affording a much more forcible proof of the truth 
of the gravitational theory than all the induction 
which preceded it and the same thing may be said 
Of results in other departments of physics, which 
Uluatrpte the predictive value of a true theory A 
reference to Adams and Levtrrier, and the discovery 
of Neptune was made In the address, but after 186a 
It was omitted by the advice of Pro* Tait, who 
thought that the subject of Neptune had been ndden 
to death * 

The provinces of heat electricity and magnetism 
which are referred to in the introductory address as 
Iving in great measure outside the scope of dynamics 
it was Thomson’s destiny to bring under the swav 
of the science of forfeit He is already when in 
Paris meditating on the results set forth in Gauss’s 
great memoir on attracting and repelling forces vary 
mg inversely as the aquore of the distance and 
noticing how the general theorems there given lead to 
conclusions which were afterwards expressed in the 
language of the theory of energy The letter (quoted 
on p 130) is Interesting in this connection and in some 
others. 

April 8 1845 lo-day, in the laboratory (of 

Physique at the Coll de France M Rcgnault, Prof) 
t got the idea which gives the mechanical effect 
necessary to produce any given amount of free elec¬ 
tricity , on a conducting or non-conducting body If 
m is any electrical element v the potential of the 
w hole sy stem upon it the mechanical effect necessary 
to produce the distribution is Xmv Also the 

theorem of Gauss that Imv is a mimim when v 
is const shows how the double inti which occurs 
when we wish to express the action directly 
may be transformed into the dlff -co of a simple 
int> taken with reference to the distance between 
the two spheres This has confirmed my resolu 

tion to commence experimental researches if ever I 
make an\ with an investigation of the absolute force 
of statical electricity As yet each experimenter has 
only compared intensities by the devn» 0 f their electro¬ 
meter 

Here we have the train of ideas m progress which 
led, no doubt to some of the senes of papers on the 
mathematical theory of electricity which were pub- 
ashed later in the Cambridge and Dublin Mathc 
mattcal Journal But what is still more particularly 
to be remarked is the determination to measure forces 
m absolute units In the discussions of Lord Kelvin’s 
work which have appeared in print, hardly sufficient 
Importance has been attached to the part which Thom¬ 
son played in the working-out of the scheme of abso¬ 
lute measurements the beginnings of which were 
made by W Weber and Gauss Perhaps as he con 
Jessed later in one of his addresses he never succeeded 
in getting the capacities of the leyden jars in his 
laboratory expressed exactly m absolute units but it 
became possible to obtain a fair estimate of these 
capacities, and to measure also in absolute units by 
me^ns of the beautiful electrometers which he after 
wdrds made, the potentials to which the jars were 
Charged, and -therefore to say approximately, in ergs, 
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how much energy was stored up 10 a particular jar 
when charged to the measured potential Each experi¬ 
menter, he says expressed his results in terms of the 
deflections of his own electrometer not merely was 
that the case but current* were measured by each 
experimenter* in divisions on his own galvano¬ 
meter, and the insulation resistance of a cable at 
one time could only be compared with its \ilue 
at another time by using the same instruments os 
before and reproducing exactly the former conditions 
All this had to be swept away and -in absolute 
system substituted when Atlantic cables began to 
be laid, but an enormous amount of exceedingly 
valuable work both theoretical and experimental 
had to be done ere a proper system could be elabor 
ated No small amount of this was accomplish* d 
by Thomson and his volunteer laboratory corps it 
Glasgow, in the coal hole at the old college is 
some members of that corps hive since described the 
famous first laboratory for students Then the 
toil which the members of the British Association 
Committee undertook in working out perfecting 
and realising the systun of units! It was work 
which did not attract public attention or strike the 
public fancy and yet hardly anything else has done 
more to render possible practical applications of dec 
Incity in all their modern ramifications 

In the early ’fifties came the pipers on the 
theory of heat The account of Carnot’s theory of 
the motive power of he it with its determination of 
Carnot’s function from Rcgnault s experiment* on 
steam, valuable as it was seems to have led Ihom 
son s thoughts into a kind of groote from which 
when Joule’s proof that heat and work were cquiva 
lent was published, he had some difficulty in escaping, 
and which Involved him in considerable perplexity 
It is as Prof Thompson says entirely to the credit 
of Clausius that he snw clearly at once the full force 
of Joule’s discovery and accepted implicitly the first 
law of thermodynamics to which that discovery 
pointed After that the necessary modification of Car 
not s theory followed immediately and Carnot s notion 
of a cycle of operations enabled the whole of the 
immediate consequences of the true dinumcd theory 
to be worked out A little 1 iter but independently 
Thomson also arrived at the true theory and by an 
axiom or rather postul »te very differently ex 
pressed from that employed by Cliusius but on tlio 
whole equivalent showed thit the efficiency of all 
ideal thermodynamic engines no milter what their 
working substances were composed of had the same 
value This in Thomson s hand* led afterwards to 
his definition of absolute temperature, a conception 
which Prof Tait used to insist in the pages of 
Nature and elsewhere was of the most enormous 
importance and ought to be set forth at the outset 
m every treatise on the subject 
Thomson s great paper followed up as it was by 
developments and applications of the theory in I11* 
later writings was destined to exert a profound in 
fluence on the study of thermodynamics both in this 
country and abroad J his result w ts in part due 
to the peculiarities of his treatment of the subject 
which were cliaracttristie of his pncticul genius 
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The object of the memoir is firA clearly announced, 
then the process and its results are unfolded, with 
a reference at every principal step to the physical 
meaning of the operation performed and the result 
obtained, and in every part the procesy adopted is 
preceded by a carefully worded statement of the as¬ 
sumptions made, and the presuppositions Involved 
Clausius, on the other hand, and with him almost 
every Continental writer, begins by referring to an un 
defined substance called a “ perfect gas and by means 
of that substance absolute temperature Is defined as 
R/pv, where R is a constant and p and v are respec¬ 
tively the pressure and volume of a given mass of the 
gas. Thomson obtained his scale of temperature by 
means of an ideal engine, and then came the com¬ 
parison of his scale with that of the air thermometer, 
by means of his porous plug experiment, which he 
earned out in collaboration with Joule in the famous 
series of expenments on the thermal effects of fluids 
In motion This experiment falls at once Into dear 
relation to the whole theory in Thomson’s sequence 
of ideas, this is hardly the case in the other mode of 
treating the subject 

The earlier papers on heat were all communicated 
to the Royal Sodety of Edinburgh, of which Thomson 
became a fellow in 1847 Of this society he was 
Keith medallist in 1864, and one of the chief grounds 
for the presentation of the medal was the ducovery 
of the theorem of minimum energy of a system of 
connected particles, started by impulses applied at 
specified points and subject to the condition that the 
velocities of these points have specified values This 
theorem is stated by Prof Thompson on p 1141, with 
rather less than sufficient caution, for if the condition 
be that the impulse* applied at the specified points are 
also specified the motion is one of maximum energy 
The far-reachipg scope pf this theorem is now much 
better understood than it used to be, for example, by 
analogy, certain theorems of electricity may be re¬ 
garded as particular cases of it The whole subject 
of these general dynamical theorems has been dis¬ 
cussed by Lord Rayleigh in his Theory of Sound * 

The appointment of Tait to the chair of natural 
philosophy in Edinburgh led to the literary partner 
ship which had as its result the publication in 1867 
of the first volume of the Treatise on Natural Philo¬ 
sophy and in 1873 °f the companion volume, The 
Elements of Natural Philosophy ’ It is matter 
of keen regret that the second volume at least 
of the treatise was not forthcoming For continually 
In his lectures in 1874, and for some years later, 
Thomson referred to the discussion of properties 
of matter which would be contained m that volume, 
and references to it are frequent in vol 1 If that 
chapter had been given to the world the treatises on 
electricity sound and hydrodynamics, which we owe 
to Maxwell, Lord Rayleigh, and Lamb, might well 
console us for the abandonment of the original scheme 
But as it is, all the old Glasgow students of natural 
philosophy, who have kept up the study of the subject, 
will ever regret the loss of the promised chapter, of 
wfckfe they obtained now and then glimpses, when 
Thomson, referred for example to the difficulties of 
the solid theory of the aether, and showed that 
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similar difficulties arose when we attempted to e& 
plain the properties of cobblers 1 wax] 

A good idea of Taft’s breezy anti ener g etic style of 
work will be obtained from the letters prin te d at 
P 453» and elsewhere He was a man of the most 
kindly feeling and disposition, though the native force 
of his character and intellect made him a formidable 
opponent and a severe critic and controversialist. Hie 
famous lecture on fared wiU never Ije forgotten by 
those who heard it in the Kibble Palace, in Glasgow, 
in 1876, only a faint idea of it can be obtained by 
reading his Recent Advances in Physical Science.” 
He was orderly and methodical, his sta t em ents, 
whether oral or written, were brief and precise, and his 
lectures were commended by all his students far their 
unfailing experimental illustrations and the dear¬ 
ness of their expositions ((i 

Thomson could also be dear and precise, nobody 
more so, but in his popular discourses be was 
always so preoccupied, and every thought so inevit¬ 
ably suggested new and interesting relations of 
things that all his hearers, except a very few, 
quickly gave up the attempt to follow his lecture, 
and settled down to listen In admiration and amaze¬ 
ment The writer will never forget the discourse on 

Isopenmetrical Problems which Lord Kelvin 
delivered at the Royal Institution in May 1893 The 
half-humorous picture of the wounded Horatius Codes 
limping after the plough and drawing his furrow so 
as to get the greatest possible area of land within 
the given length of boundary, brought the problem 
home to even the most unmathematical dweller in 
Ma>fair who was present, but when the lecturer went 
on to make Horatius take account at every step of the 
quality of the soil so as to place the maximum value 
o* com land within his boundary, wonder melted into 
sympathy far the crippled warrior confronted with 
such a terrible task! It is well known that the Friday 
evening discourses must begin at nine o’clock and ter¬ 
minate precisely at ten, but this law, which no one 
else dared to break Lord Kelvin disregarded for when 
ten o clock came he had just got into his subject, and 
he went on—with apologies, of course—until nearly 
eleven 1 Such were his fire and enthusiasm, and to the 
few who remained to the end the tour de fores was 
amazing This would never have happened with Tait p 
the whole matter would have been thought out from 
beginning to end, aU ideas that might have led him 
from his straight path would have been ruthlessly put 
aside, and a model of polished and dear exposition 
presented As a rule, Thomson’s sentences both 
written and spoken were loo heavily loaded with 
saving clauses, as if he considered himself too abso¬ 
lutely committed to a conditional statement, if its 
limitations were not all given with it in one word- 
formula 

It is little wonder in some ways that the literary 
partnership broke down But the book was, as Prof 
Thompson has called it, emphatically an epoch-making 
one It called for and brought about a return to 
Newton in dynamical method, and it pointed out how 
the neglected scholium on Newton’s thirjj law con* 
talned in substance the theory of energy Other 
text-books are more popular, even the 41 Elements 
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consisting ai It did in many placet of the large-type 
stetemsnt* of the treatlte f without the email-type 
mathematical deoKmetrationa—was too strong meat 
for the babes of the Glasgow date The muttered 
groans of the students, when on Friday Thomson 
would first ask them to read twenty or thirty pages 
of the book before Monday, and then turn to McFar- 
lane and tell him to see that;questions were set on the 
part prescribed in the forthcoming Monday morning 
Examination paper, never reached Ms ear, and with a 
bland smile, as if he had just prescribed a novel for 
the week-end, he used to turn to his oral examination 
and his lecture 

With regard to the somewhat strong remarks, which 
we find quoted on p 445, as to the absurdity of 
causing Thomson to teach elementary physics, it is 
right to say that in 1846 when he sought and 
obtained the chair, Vhe plain everyday duty of the 
professor of natural philosophy was to teach the 
natural philosophy class and that so far as Thom¬ 
son was concerned hi* time, energy, and original 
power were far from wasted in meeting from day to 
day his band of students, most of them eager to learn 
and many of them willing to help in his researches 
There 19 no doubt whatever that the attempt to teach 
them gave him inspiration and from them came, as 
another Important reward his laboratory corps who 
helped him so much Witness the tribute to the 
divinity and other students in the Bangor address 
Moreover it does not seem to be generally known 
that from the early ’seventies onwards Thomson met 
the ordinary class only twice and the higher cIass 
only once, a week He would most certainly have 
been himself the strongest objector to any arrange¬ 
ment that would have cut him off altogether from his 
ordinary students The reflection on the University 
is undeserved 


Prof Thompson’s second volume begins with 1R71 
Jn which year Thomson was president ot the British 
Association at its meeting m Ldmburgh During the 
following fifteen years or so he was at the height of 
Ws activity His Atlantic cable-laying expeditions 
were over in 1869 and he had purchased the Lalla 
Rookh artd begun the series of yachting excursions 
and hydromechanics! and other experiments at sea 
which resulted in the compass and sounding machine 
A year or two later some further cable-work was 
undertaken which occasioned an eventful visit to 
Madeira, And then came the introduction into navi¬ 
gation of the fully corrected compass and the sounder 
Which are now in one form or another on board 
•very well-found and properly equipped sea-going 
fesseL In the ’eighties he delivered the Baltimore 
(eetures, and invented the various standard electrical 
Instruments for exact laboratory and worksbip mea¬ 
surements. Afterwards, in the ’nineties, came the 
peerage, the presidency of the Royal Society, and the 
never-to-be-forgotten jubilee celebration in 1896 
Of Lord Kelvin’s cable work both theoretical and 
practical; extending from 1857 to 1874, and of his 
many other practical activities, Prof Thompson’s 
book contains an admirable account It is written in 
such a way that anyone, howevef non mathematical 
or itOtHpHysical, can read It with interest apd enjoy- 
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ment No such person can lay down the second 
volume without a feeling of amazement that so much 
achievement in high regions of scientific discovery 
and invention could bo crowded into one Ufe, even 
though that extended far beyond the PsoimUt s 
three score years nnd ten Indeed the book may do 
much good by telling the public at large how much it 
IB indebted for its safety in travelling for telegraphic 
communication from continent to continent and be¬ 
tween the old woi Id and the new, and for many other 
benefits (to say nothing of the advancement of natural 
knowledge), to patient investigation carried on bv 
one man and his corps of willing students and 
assistants 

There arc a few corrections here and there that we 
should like to see made in a new edition but the*e 
are not of any great consequonce and need not be 
here enumerated Wc have come to the end of the 
space allotted to this review, and only a few points 
here and there have been touched upon The throng 
ing memories of the past suggest innumerable topics 
on which we might dwell All around are memorials 
of the great man who has passed away and the work 
he earned through But it is better to forbear and 
in a last word to commend Prof Thompson s book to 
all who care to know something of the life and the 
victories of a leader of the armies of peace 

A Gray 


D^AMIC ELECTRICITY 
Electnctty By H M Hobart Pp xix+207 
(London Constable and Co , Ltd , 1909 ) Price 6 a 
net 

I N this book the author attempts to impart to the 
reader a fundamental knowledge of dynamic 
ilectricity without using mathematics or rather with 
out giving mathematical proofs of his statements 
He evidently believes in the possibility of such study 
for in the preface he says that 
Without any accompanung study of other text books, 
almost anyone who is in earnest <ati make good 
progress In acquiring a fundamental knowledge of the 
subject of electricity by a careful stud) ot the present 
treatise 

Now this is rather an ambitious statement but if 
the author had followed the orthodox method of using 
mathematics in elucidation of txpemnent he might 
hove succeeded lit has howtvtr, deliberately dis¬ 
carded the use of the most efficient tool we have in the 
interpretation of experimental results and thus the 
task of the reader is imdc more difficult and not more 
easy as he hoped to make n The author cannot do 
entirely without mathematics, or at least without ex 
pressing certain relations by mathematical formula 
but he gives these without showing how they arc 
obtained, merely as statements without proof Here 
are a few examples on p 59 we are told that a 
circular conductor x cm long and currying 10 
amperes, acts on a unit pole in the centre of the 
circle with a force of 1 dyne No proof is giver for 
this statement yet, starting from this the author 
develops also without mathematical proof the lawr 
that the magnetic field round an infinite straight ceto- 
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ductor varies inversely as the distance from the 
conductor On p 83, merely as a footnote, we get a 
simplified version of Minchin’s formula for the total 
flux through a coil of circular cross-section, and on 
p 83 Perry’s formula for the flux through a coil of 
rectangular cross-section On p 87 we find the well- 
known formula for the induction in the centre of a 
long solenoid but in none of these cases is a proof 
given 

This tendency to do without mathematical reasoning 
is surely futile, a reader who does not know even the 
small amount of mathematics which suffices for the ele¬ 
mentary study of electricity had better leave the subject 
alone and the render who has the required mathemati 
cal knowledge is not helped by finding the most simple 
relations set forth in long tables and perfectly obvious 
diagrams \et the book Is interesting to the man 
who knows the subject He will find many things 
which arc treated in all textbooks in the orthodox 
way presented in a different manner and although 
the treatment is sometimes rather verbose, it is at 
any rate original \s regards nomenclature the 
originality is perhaps earned a little too far That the 
term kelvin is used to denote the unit ordinanly 
called the kilowatt hour might be passed over as per¬ 
missible, since some other authors have adopted the 
same term though it is by no means generally 
accepted but there is no justification for introducing 
the term siemens * for the watt hour This unit is 
hardly ever used and to com a special term for it Is 
quite unnecessary The terms continuous electri¬ 
city’ and alternating electncity are also unusual, 
whilst the abbreviation ats for ampere-turns Is not 
very happily chosen 

The first six chapters, dealing with the specific re¬ 
sistance of conductors the conception of current 
\oltage energy, power, and explaining Ohm’s law are 
very elementary The definition of the unit of energy 
taken as the kilowatt-hour, is unusual According to 
the author’s nomenclature the kelvin is that 
amount of energy which will raise the temperature of 
a ton of water by 086° C This is surely a round¬ 
about way for a book on electncity especially as the 
conception of the mechanical equivalent of heat is not 
used to connect the kelvin with the joule, but 
the relation between the two units is simply stated in 
a table 

The following chapters deal with the magnetic field, 
the h M F generated in moving conductors altemat 
ing currents inductance, the magnetic circuit, and 
insulating materials The passage dealing with the 
relation between time and current in a circuit to 
which an E M F Is suddenly applied is an object lesson 
of the futility of attempting to treat such a subject 
without mathematical basis It cannot be done, and 
thus we find Helmholtz’s formula suddenly introduced 
without any proof and then worked out at great 
length algebraically for a special case Then we get 
IP the time constant and more numerical calculations 
with the usual complement of tables and curves The 
best chapter in the whole bode Is that on insulating 
materials Here we get on to the solid ground of 
experimental evidence Tables and curves are given 
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for the disruptive strength of a great variety of ln*uUt-» 
ing materials, the influence of temperature is d i pcuned , 
as are also the methods of testing for disruptive 
strength and the thickness of slot insulation found 
necessary from practical experience The specialist 
who has to design high-pressure machinery will find 
this part of the book very useful 

Gisbbkt Kxsp 


AN ARTIST ORNITHOIOGIST IN EGYPT 
Egyptian Birds , for the Most Part seen m tfce IKfe 
Valley By Charles Whymper Pp x+an, with 
51 coloured plates (London A and C Black, 
1909) Price aoJt 

£ have nothing but praise for Mr Whymper’s 
drawings being more jrt the nature of land 
scapes with birds in the fore£V8und than figures of 
birds with a suitable background, they naturally gain 
from an artistic standpoint and this has not detracted 
from their value as guides towards identification 
Many of the drawings are indeed most pleasing pic¬ 
tures and convey a delightful impression of the 
surroundings amongst which the visitor to Egypt may 
expect to see the birds depicted On the whole, Mr 
Whymper has not suffered greatly at the hands of the 
block maker, though we may remark generally that 
the colouring of the plates is more pleasing by artificial 
light than by daylight and we imagine that the green 
legs and feet of the griffon vulture the purple hues of 
the chats and such like inaccuracies in colouring are 
due to the engraver’s or printer’s art rather than to 
the artist’s 

Whether the author has been wise in his choice of 
types of Egyptian birds—only some fifty or sixty 
species in all are figured and described—is perhaps a 
matter for argument, but in a book which aims at 
teaching the traveller in Egypt something of the 
birds he sees,’ it seems a waste of opportunity to 
devote plates and descriptions, amongst so few, to 
such birds as the kingfisher, house-sparrow heron, 
snipe and lapwing which every Englishman who 
takes the smallest interest in birds must know 
while the inclusion of the shoebiU, which has never 
occurred in Egypt, befflgpe it is a favourite at the 
Giza Zoological Gardensf is really absurd—one might 
as well include the giraffe in an account of the mammals 
of England 1 The U6e of the book as an aid to identifi¬ 
cation 19 thus very small for it will help the average 
Englishman to identify bardiy forty birds which he 
does not already know and the volume is a large one 
for so small a gain in knowledge 
Turning now to the letterpress, the author disarms 
minute criticism by his statement that the book is not 
intended for the ornithologist, but he implies that its 
purpose is, in some measure at all events, educative 
so that we may fairly point out some Inaccuracies, for 
we cannot commend the author’s ornithology in the 
same spirit as we can his art As an example we 
may direct attention to the description of the crested 
lark, in which not a word is said of tfcere being a 
number of well-marked geographical races pf this birfr 
peculiar to different localities in Egypt—obviously a 
very interesting point which, had it been explained. 
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would have caused Mr Whymper’s readers to look 
carefully at the crested larks they saw Instead of pass- 
Ing them over as nearly the commonest birds Which 
form is represented in the plate It Is difficult to say, 
but certainly neither the almost Mack GaUrita enstata 
nigricans of the Delta nor the pale, sandy-coloured 
G c altirosfris found to the south of Cairo could be 
recognised from the drawing 
Again on p 76 the extraordinary statement is made 
that the red-spotted bluethroat has never occurred on 
migration in Germany, and that it flies without a 
halt from Africa to Scandinavia Because many 
of the migrants which occur in winter in Egypt 
are of the same species as those which occur in north¬ 
western Europe in summer it is unreasonable, we 
think, to suppose that they are the same individuals 
The further statement that the bird is but an accidental 
visitor to Great Britan, and hardly worthy of a place 
on the list of our birds should also be corrected since 
it has been proved during the last ten years, at all 
events, to be a regular annual bird of passage in the 
autumn We have no wish to criticise unduly, but 
we think it behoves an author to be even more careful 
of his facts in a popular book of this kind than in a 
book intended for readers who would not be so likely 
to accept his statements unchecked 
The ornithologist reading Mr Whympcr’s pages 
may cull a few observations of interest such as a note 
here and there on the winter habits of some of the 
migrants The list of birds at the end of the volume 
is so far from being complete that we cannot think 
that it has been revised by Mr M J Nicoll, who is 
credited with having assisted the author in making it 
as complete as possible 

THE EVOLUTION OF AGRICULTURE 

Dis EntsUhung dtr Pflugkultur By Dr Ed Hahn 
Pp viu + 193 (Heidelberg C Winter, 1909) 

Price 3 60 marks 

I N the study of culture-origins there seem to be 
three working hypotheses According to one, 
institutions and material inventions were so to speak 
forced upon man by the various exigencies of his 

life Necessity is the mother of invention 

According to another, religion or rather magic 
initiated such steps in progress A third combines 
these, a step when made was enabled to persist and 
be improved by the influence of religion 
But each of these hypotheses as others, takes into 
account the psychological factors How did the idea 
of an invention occur? It is the first step that 

counts, given the first step for instance in the 
evolution of the bow, and the rest is easy How, 
then did man hit upon the first step? Among the 
conditions to be posited are 1 play 1 and accident 
There is a good deal to be done in the investigation 
Of the first steps of what may be called the primary 
Inventions 

Dr Eduard Hahn has written many volumes and 
papers on economic history and culture-origins He 
is a suggestive writer, and is always ready with 
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a comparison betw een modern and pnmi hve 
diapasons m Lamprccht’s phrase for social atmo¬ 
spheres The present volume is more or less supple¬ 
mentary, as an answer to criticisms of his theory 
of the origins of agriculture 
This theory is the magical religious It has been 
severely criticised and we must admit that in this re¬ 
statement and defence Dr Hahn fails to convince 
His method is almost as elliptic as Prof Adolf 
Bastlan s A closely reasoned argument confined to 
one detail for instance the relation of the iftoon 
Goddess to the evolution of husbandry and emplo) 
ing careful analogies when a step is taken from one 
people to another or from one culture-stage to 
another would have h id better results But he 
seems to rely on the cumulative effect of data which 
are of the most diverse nature and value Thus we 
have In unequal yoke a piece of folklore from Hesiod 
or Macrobius with a savage practice of the Australian 
Arunta and a German peisant custom But his 
theory is too fanciful to be able to rely on such data 
The points of the theory are mainly these the 
basis of primitive subsistence was vegetable not 
animal The three-stage hypothesis of hunting 
herdsmanship and husbandry is traversed The 
primitive Ilackbau 1$ distinguished from agriculture 
proper Pflugbau Woman was the chief agent in 
primitive economics, as the gardener with her 
digging stick Thus far the theory is sound But 
it proceeds to urgi the rtligious origin of the 
domestication of animals of the use of milk of the 
wagon and its wheels and of the plough all 111 
connection with the cult of thi Moon Much is made 
of the sporadic indications of the connection of phalli 
cum with the idea of ploughing 
Dr Hahn s sketch of the primitive symbiosis of 
Headman Medicine man and Woman is good read 
ing The Medicine-man protects the primitive crop 
from ghostly enemies and secures for it ghostly 
strength The Headman organises material defence 
and when free the ordinary male hunts But 
primitive society was probably nor quite like that in 
particular it is easy to exaggerut* ihe influence of 
religion \ E Ckawiki 

OUR BOOK SHLIF 

A Manual of Locomotive Engineering By W F 
Pettigrew Third edition revised Pp xv + 3^0 
(London C Griffin and Co Ltd 1909) Price 
ail 

We had ple as ure in noticing the first edition of this 
book some ten years ago when a favourable opinion 
was expressed as to its \ due as m educational means 
of assisting students of locomotne engineering in its 

many phases , 

The author claims to have brought the work 
thoroughly up to date and considering the tremendous 
advances made in this brmch of engineering during 
the last ten or more years we naturally expect some 
evidence of really modern practice in the third edition 
It is very disappointing to find this is not the case 
Plate 1 illustrates whtt the author describes as the 
new outside cylinder express engines designed by Mr 
W Adams &c A<= Mr Adams joined the majority 
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tome years ago and at the engines referred to were 
designed many years before men, it it absurd to 
illustrate them as modem practice when the magni¬ 
ficent creations of Mr Wilson WorsdeU on the North 
Fastem and those of Mr McIntosh on the Caledonian 
arc available 

The compounding of locomotives has also been very 
seriously considered by many engineers, particularly 
during the last ten or twelve years The Webb and 
Worsdell systems being more or less obsolete, one 
naturally expected to find the Smith system with 
thr#e cylinders which originated on the North- 
Eastern engine No 1619 being the prototype, de¬ 
scribed and illustrated by one of the recent Midland 
compounds Another type of compound represented 
by the four-cylinder engines on the North Eastern is 
conspicuous by its absence 

Or the subject of superheat which is now being 
seriously considered by most locomotive engineers we 
find no reference in this volume This is surely a 
serious omission when there are locomotives running 
on certain railways m this country fitted with the 
Schmidt system, a system which claims many 
economies in working when compared with the heavy 
boiler expenses involved when working with the high 
pressures necessary with the compound engine 

Although we have considered it necessary to point 
out that the author's claim of having brought the 
third edition of this book up to date has more or less 
failed, it should be clearly understood that its con* 
tents are of a valuable nature and budding locomo¬ 
tive engineers should obtain a copy without delay 
It is certainly one of the best books of its kind 
The Illustrations are good and the general style 
excellent 

Matter Spirit and the Cosmos Some Suggestions 

towards a Better Understanding of the Whence and 

Why of their Existence By H Stanley Redgrave. 

Fp 134 (London W Rider and Son, Ltd , 1910.) 

Price as 6 d net. 

Mk Rbporovs** theory of matter is that it posseeses 
only a hypothetical reality, we assume its existence 
only because otherwise the harmony of our individual 
worlds would be unintelligible Spirit he seems 
to maintain we know by direct intuition of ourselves 
—a proposition of great dubiety if we take spirit in the 
sense of real substance But granting the one a cer 
tain, the other a hypothetical objectivity the objective 
relation of the two must be determined Mr Reagrove 
holds that God is the ultimate cause of both, spirit the 
mediate cause of matter Yet the effect must be re¬ 
garded as quite distinct and discrete from the cause 
It would seem to follow that for God spirit is some¬ 
thing analogous to what matter Is to us, but this infer¬ 
ence is not drawn Moreover, no reason is given for 
the ontological subordination of matter to spirit, except 
the epistemological distinction noticed above, and it 
might equally be held to prove the ontological 
subordination of all other spirits to one's own 
Mr Redgrave Indeed tentatively holds that ia 
telepathy we have direct “sense ' of other 
spirits but this perception is “symbolic* as well 
as direct which means one must suppose, that it 
is not truly Immediate The author believes in the 
immortality of self-conscious beings, but as he also 
believes that self-consciousness arises out of proto¬ 
plasmic consciousness by the ordinary processes of the 
universe it is not evident why he should assume the 
impossibility of a relapse into that state Though 
these and other difficulties will be met, the book is 
well worth reading Mr Redgrave writes with pre¬ 
cision and force, and his discussion is always inter* 
csting 
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LETTERS TO THE EDITOR 
[Tbs Editor does not hold hints*# rssfonstkU for o p i ni ons 
expressed by Mi correspondents fteuher can me undertake 
to return or to correspond with tt« writers of, refected 
manuscripts Intended for this or any other Part o/Narn* 
So notice is taken of anonymous conmnsiuottons ] 

The Colour of Water 

I am reminded by Lord Rayleigh's lecture on this sub¬ 
ject of the splendid light-blue colour presented by the 
tanks of water in which some of the water cetepecks 
Allow the sedimentation to take plate of “ hard water *' 
which has been treated by Clark's process I am think 
ing of those near Catnrhim and of those at Plum stead 
Tne tanks—to the best of my recollection*—are about 
20 feet by 40 feet in area sod 15 feet deep The water 
in the tanka has become perfectly (or nearly) dear whilst 
the sides and bottom of the tanks are made brilliantly 
white by the deposit of calcium carbonate. The intense 
blue colour is seen at (practically) any angle of vision 
and on a sunless overcast day aqoYfcrialy as In sunshine 
It would be important to ascertain whether the blue colour 
thus seen Is entirely due to the self-colour of the water 
or whether the phenomenon Is in any way due to the 
minutest white pai ticks of calcium carbonate which are 
still floating In tne apparently clear water and are acting 
as do the particles of a blue vapour-cloud I suppose that 
it would be an easy thing for a physidst to determine this 
by the use of a polarlscope at the side of the tank 
Also the introduction of black tarpaulin into the tank 
so as to prevent the reflection of light from the bottom 
and sides would show whether any amount of blue colour 
was still exhibited by the water, such colour being then 
necessarily due to the reflection of light from suspended 
particles, and not from tho sides or bottom A more satis¬ 
factory method would be to draw off (without disturbing 
the sediment) the blue-looking water Into an adjacent tank 
previously lined with dead black 
One observation on the colour of water I may venture 
to record In a very large porcelain (so-called) bath in a 
hotel bathroom where strong sunlight was admitted by 
a window some xo feet above the bath the walls of the 
room being colourless I noticed that when the bath was 
filled to a depth of so inches the water had a distinctly 
blue colour The porcelain whilst pure white above yet 
beneath the water had a distinctly blue appearance, and 
the intensity of the colour varied with the movement of 
the water in waves or ripples The colour was blue 
rather than greenish-blue and this I attributed to the 
pure white of the porcelain as contrasted with the yellowish 
tint of enamel The water tn question was that supplied 
in the Hotel Rltz in Pans (I think that of the Vanne) 

E Ray Lankistw 


The Stability of an Aeroplane 

I ba vi been much Interested la reading Prof Bryan • 
statement on the subject of (he stability of on aeroplane 
but I cannot agree with Mm In tMnklng that the solution 
of tee problem is to oome from tee mathematical side 
I should be the last to decry the use of mathematics in 
such a case but If the final result Is to be absolutely trust¬ 
worthy there must be no doubtful assumptions made 
during tee process 

It does not appear from tee article written by Prof 
Bryan, whether he has taken the viscosity of the air Into 
account but I presume that he has done so Perhaps 
also his solutions are only meant to apply to the case of 
an aeroplane flying in a deed calm The practical difficulty 
with a flying machine is tee natural wind and if flying 
machines are to be ot any real use they must be able to 
maintain their stability in ordinal? oooaitior; of weather 
Now it !• obvious that when a flying machine has once 
left the ground It ie quite immaterial to the stability* pro* 
vlded the air motion Is perfectly uniform and steady, 
whether the velocity of the wind be one mile or one 
hundred mites per hour sines it Is only tee relative motion 
of the machine and tee air with which we ere conotreed ; 
hut as a matter 0# fdot a wind of from ten to twenty 
miles an hour Is fatal to almost every afraplane and the 
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to not far to seek Ths air motion known m 
_ U not even approximately steady and uniform until 
4 t best a height or 1000 feet la reached and on some 
days there Is no uniformity about it until much greater 
fcajgkta are attained The supposition made, therefore 
that the motion is uniform la incorrect and if this assump¬ 
tion has been made by Prof Bryan it limits the use of 
his equations to times of perfect calm 

He has probably also assumed that the flying machine, 
or at least the separate parts of it, may be treated as a 
rigid body The small gttdate made of thin nuca and 
described by Mr Lauchestar, may, no doubt be treated 
as rigid, but cloth or canvas forms an Important part of 
an aSroplane, and however tightly It may be stretched U 
certainly is not equivalent to a rigid sheet but must yield 
under varying pressure. 

My prattlou experience on this subject is with kites, 
and although there are fundamental differences between a 
kite and a flying machine there are many points of 
resemblance, and it is probable that If the question of the 
stability of a kite could be completely elucidated that of 
the stability of an afroplane would follow Almost any 
kite will fly in a steady wind of moderate velocity but so 
far as I know there Is no kite that will remain stable 
when the wind increases beyond a certain value The 
limit with the kites used here is about forty five to fifty 
miles an hour at a height of 1500 feet The Question is 
Why do they become unstable? There are perhaps, three 
reasons The flying of a kite depends on gravity for a 
weightless kite could not fly as there would be no directive 
force. As the wind pressures increase the necessary 
relationship between the magnitudes of the pressures and 
the weight is lost and the kite becomes unstable A 
cure, perhaps, lies in increasing the dead weight 
Secondly, the stresses produced by the strong wind very 
likely deform the kite It is not possible to meet this 
by increased strength for increased strength means 
stronger, and therefore heavier materials and hence un 
like a dead weight at the centre of gravity, a greater 
moment of inertia which as I have long known from 
practical experience, and Mr Lan Chester has shown from 
the theoretical side is inimical to stability Thirdly It 
may be that there Is a Certain critical velocity like that 
of water 111 a pipe beyond which the motion over the 
edges of the sails becomes turbulent and the form of the 
stream lines suddenly changes 

These points can best be cleared up by extensive expert 
mental work and I much regret that no such work is 
being done. W H Dimes 

Pyrton Hill 


It was difficult to prevent my article from running to 
ten times its present length and a similar difficulty occurs 
In this letter 1 can only state that the more I have 
examined the problem of stability the more I have been 
brought to conclusions exactly the opposite to those ex 
pressed in Mr Dlnes*s letter My original view was to 
limit the mathematical investigation to the formation of 
the biquadratics and their discriminants leaving their 
coefficients to be determined by experiment In several 
popular articles I have advocated such experiments 
Further experience has shown that there was little prospect 
of any conclusions of a practcal character being obtained 
without a considerable further development of the problem 
from the mathematical side 

Moreover, experience has led me to believe that the 
English practical man is sometimes right when he says 
that if you cannot get a complete solution of a problem 
you ought to try to obtain the nearest approach to it that 
you cap and, further that an admittedly approximate 
solution is often more useful than a more complicated 
exact one In the present case the methods are perfectly 
general, and while it would have been futile to start, in 
the first Instance, by making the problem too complicated 
there is little difficulty in introducing any necessary 
modifications subsequently 

la retard to the assumption of uniform relative velocity 
surely Mr Dines is confusing the issues between stability 
and something else. The very notion of stability implies 
the existence of a state of equilibrium or of steady motion 
The behaviour of an afiropland or kite in a turbulent 
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atmosphere is a problem not of stability, but of forced 
oscillations. The effect of these oscillations is to modify 
the motion of the kite but it is necessary in the theory 
of forced oscillations to assume as a standard of com 
parlson the state of equilibrium or steady motion which 
would exist if the disturbing forces were absent, and the 
character of the forced oscillations will depend vltalty 
upon whether this state of equilibrium is stable or unstable 
The first thing is to investigate the free oscillations, but 
there is nothing to prevent the investigation extending to 
forced oscillations as well It is only a question of time 
And opportunity Meanwhile aviators are performing 
record flights on aeroplanes which do not satisfy the eon 
dibone of stability and Mr Dines s turbulent air currents 
are getting blamed for much that is not their fault No 
solution of the problem can be final which dots not com 
pletely separate the effects of free and forced oscillations 
I do not see how this can be done by purely experimental 
ma^iods of Investigation and surely the questions which 
Mr Dines raises m connection with the behaviour of kites 
refer to this very point He has in fact stated another 
problem for the mathematician 

Again like Mr Dines I was at first of opinion that 
it might be possible to establish a simple connect on 
between the stability of an aeroplane and that of a kite 
and I suggested this problem to Mr Harper The in 

vestigation turned out to be more complicated and loss 
likely to lead to any practical conclusions than was origin 
ally anticipated. With so many other problems on hand 
it appeared desirable to give this one up for the present 
I do not think Mr Dines will find It possible to obtain 
an experimental solution If he can a great deal of 

trouble will be saved but so many variables enter Into 
the problem that it appears to me necessary to start with 
some idea as to what the connection is likely to be is 

with some kind of a mathematical theory as a starting 

point 

When Newton published bis 1 Prlnnpla it would have 
been an easy matter for a forerunner of Mr Dines to raise 
objections to this attempt to solve problems relating to 
moving bodies by applications of the laws of motion on 
the ground that the motions must largely depend on air 
resistance, friction the earth s rotation and other causes 
and that a solution which did not take all these effects 
simultaneously into account could be of no practical \nlue 
Similarly It might have been objected that the solution 
of the problem of stability of ships could not be approached 
by means of the theory of the metacentre on the ground 
that it failed to take account of wave motion the velocity 
of the ship the effects of the wind and such resistances 
os viscosity I venture to suggest that if the above 
problems had been attacked by purely experimental methods 
alone we might still have been in the dark as to their 
solutions 

In my article I alluded to difficulties caused by want 
of opportunity * but out of fairness reference ought to 
have been made to the similar difficulties referred to In 
Mr Lanchcstcr s book Had hn investigations been pub 
Hshed when they were made a large amount of work 
might now have been accomplished which is still undone 

It is only fair also to add that since the appearance of 
the note I have had some coi rebpondence with the editor 
of the Aeronautical Journal and 1 hope he will succeed in 
maintaining the same high standard In its published papers 
of a mathematical character as in its illustrated articles 
on general aeronautics C H Bryan 


Colour Blindness 

In the issue of Nature of January 27 there is a dis 
cussion of colourblindness with particular reference to 
the case of Mr John Trattles whose colour vision seems 
to have been difficult to determine It Is not my purpose 
to discuss the peculiarities of this esse or the methods 
of examination used by the Board of Trade As a worker 
In this branch of science however 1 may be permitted to 
say that in any case of supposed defective colour-vision 
there need be no appeal from the opinion of Sir William 
Abney, who is so justly celebrated on both sides of the 
Atlantic for his researches on the perception of colour 
Since however In the case of Mr Trattles and possibly 
in others as well the evidence was not regarded as con 
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elusive by all the examiners it is most desirable that tome 
method should be used about which there could be no 
doubt whatever Such a method I believe is one founded 
on the exact measurement of the persistence of vision of 
colours throughout the spectrum when the frequency of 
f! tker is at its critical value The only thing the person 
under examination has to do is to adiust the speed of a 
sectored di* so that the flickering of the part of the spec 
trum under observat on just ceases The speed of the disc 
may be Automatically registered on a chronograph by 
electrical means A senes of measurements throughout 
the spectrum when plotted gives a persistency curve 
which can readily be compared with a similar curve for 
a normal e)e fhc great advantage of this test is that 
it is purely mechanical and does not Involve the handling 
of coloured materials or the judging of colours in any way 
bv the candidate 

K careful study by this method of twenty six cases of 
colour blindness which I made some years ago ( Persist 
ence of Vision in Colourblind Subjects * Phys Rev 
vol xv 1903) showed such systematic differences between 
eyes with normal and those with abnormal colour vision 
that 1 am convinced it is the most exact method jet used 
for the study not only of colour bhndnevb but also of 
normal colour perception I can the more readily express 
such an opinion inasmuch as this method though used 
\ cry extensively by myself was orig nally devised by Prof 
I I Nichols 

In the article in Nature there is the statement that in 
the study of colour blindness there is none of that 
1 curacy of dtfimtioi in the scientific picture which 
rejoices the heart of the phjsicigt To some extent this 
may perhaps be true especially for very strong or weak 
intensities of stimulus On the bas s of the cases I have 
refetred to above I venture to assert tbit for ordinary 
daylight there is far more accuracy of denrut on than 
s usually supposed to exist I do not know how many 
c’ i*cs of colour blindness must be studio^ to render the 
conclusions drawn therefrom reasonably sure but those to 
wh ch 1 refer ran read ly be divided into distinct classes 
on the bas s of three fundamental colour sensations red 
gieen and violet 

Holmgren I believe first po nted out the possibility of 
the following varieties of colour blindness — 


Red blindness 
Green blindness 
Violet blindness 
Red green blindness 
Red violet blindness 
Green violet blindness 
Red green violet blindness^ Defective in three colour sensa 
or total colour blindness J tions 


Defective in on* colour sensa 
tion 

Defective in two colour sensa 
tions 


In the paper on colour blindness referred to above there 
is I believe a demonstration of the existence of each of 
rhr above t>pes with the single exception of violet blind 
ness This classification which was arrived at by means 
of pcrsiiten \ curves seems to me to be as definite as 
could almost be desired 

I wot Id therefore suggest this method for the examina 
non of at least doubtful cases of defect ve colour vision 
The only objection is that the measurements while simplo 
and mlv performed are somewhat tedious if the spectrum 
is to be thoroughly examined 

Trank Allin 

Phvsics Deportment University of Manitoba 
Winnipeg February xi 


Practlca and Knowledge 

Mr and Mrs Howard in Naturr of hebruary 17 show 
that the past history of agricultural science furnishes 
srveral examples of belated explanations of the utility of 
practices the value of which lias long been a tradition 
among practical men In other departments of life prmc 
tier in advance of knowledge is frequent and there is one 
which struck me recently and may have been observed by 
others which is the practice of blowing hot and cold with 
the mouth which ASsop makes use of in his fable of the 
satyr and the Traveller and has given rise to the 
common disparaging saving of blowing hot and cold ” 
Some may suppose that the whole explanation of blow 
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ing hot and cold may be in the difference In temperature 
of the two bodies blown on die Traveller's himda in 
AS sop s fable were colder than his breath, while the heated 
mulled wine was warmer This however is only a partial 
explanation We have unconsciously acquired the practice 
of blowing at different temperatures If we wish to warm 
our hands we open the mouth wide and direct a slew 
moving current of atr to them or more properly expressed 
we breathe on our hands This current nas nearly the 
body temperature but when we wish to blow cold We 
purse in the bps until there # is only a small opening as in 
whistling and discharge a fine jet of air wider pressure 
This jet entangles a Urge amount of air with it and 
when it arrives at the hot surface its temperature is much 
lower than that of the breath Should the hot surface be 
also moist the current of air quickens the evaporation, 
and so hastens the cooling 

In passing it may be noticed hen that Xsop and the 
modern use of the expression blowing hot and cold 1 
seem to have missed the mark The objects blown on are 
not the same but different and require and receive 
different treatment It is no disparagement to say of a 
man that he blew hot on a scheme which seemed to him 
to require encouragement while he blew cold on another 
he thought ought to be suppressed ASsop putting the 
words into the mouth of a being of the type of a satyr 
seems to suggest he was not quite sure he had given the 
highest interpretation of the incident recorded in the fable 

Jonv Aitkin 


Accelerated Velocity of Jupiter** Red 8pot Hollow 

Tut longtade of the middle of the Hollow has shown 
1 comparative!) rapid diminution since the beginning of 
the present tpparlt on as the figures below clearly 
lrdicate — 


Month 


Metn Dlnfnti 
long ttuk t on 


Month 


Man D m no 
kmgitudo 1 on 


1909 Oc obor is s — 19*0 Januxnr 18 so 

1909 November 13 s so 1910 February 7 4 <4 

2909 Dacesber >28 15 


From its estimated position on October and 

February 25 (the first and last dates of observation in the 
above table) a rotation period of 9h 55m S7 9* (287 
rotations) has been deduced 1 h s is 27 seconds shorter 
than the adopted period 

If the present accelerated rate of motion continues until 
June next the centre of the Hollow will arrive at A o° 
or rather its longitude will coincide with the zero meridian 
of system 11 

Now this qu tker velocity became ev dent towards the 
end of the last apparition An examination of my transit 
chart of the Red Spot region for that epoch shows that up 
to the beginning of May 1900 the Hollow exhibited a 
normal monthly 1 icrease in longitude of 1 o° Subsequently 
it began to move decidedly quicker and this acceleration 
has been well maintained up to the present os will thus 
be seen — 


18 

>8 41 
164 
>5 3] 
*5 3* 
7 oJ 


Elapsed Rotation ftMiukt 

rout oas period 
h m a 

. „ „ ,/May a choMR w approx mate date 
9 55 «» chang* ,n ty 
„ ^ ./The lam tram t of the apparition 

* 51 40 *1 warn taken on Tq e is 
„ JPJsn* tnv dblefer gnatcr part of 

9 35 4® 5\ t me between the two date* 

* „ „*/Hollow 1" conjunction wkh S 

9 55 37 9 \ *“ * 


3*1 


3*7 

*87 


| Tropical Dark Area unca January 


The approximate date when the present accelerated 
velocity first commenced may be regarded as Miv 3 1909 
The recent behaviour of the Hollow or the Red Spot Is 
attributed to one well known phenomenon Once about 
every twenty three months the Great South Tropical Dark 
Area pisses ripidly bv the Spot and on each occasion the 
Utter temporarily participates m its movements At it it 
now two years since we witnessed the last of these 
periodical occurrences the dark matter having swept round 
the planet is once again involving the region of the Red 
Spot The recent accelerated motion of the Hollow there 
fore was fully anticipated s 

March 4 Scrivbn Bolton 
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A Radium Bspvrtmrat 

It I# iuual to demonttratt the ionising property of 
radium by discharging an elactfoacopa. The reverse M 
pcrimant of charging an electroscope, or I-ryden jar it 
matt effective and can be made to ring a bell 

If a wire about 6 inches in length it coated with a 
aalt of radium and placed <* contact with the km* of * n 
electroscope the latter will quickly become charged if any 
charged tody it placed within 1 or 3 feet A small 
Wlmehurst machine is very convenient for the demonstra 
tion as it can be easily turned about to reverse the charge 
or placed equatorially, when no effect is produced 

It is a good plan to arrange the leaf of the electroscope 
to discharge Itself automatically to earth at a divergence 
of about 45 degrees then the charging is repeated so long 
as a charged body Is in the vicinity Instead of sending 
the discharge to earth it may pass into a coherer and so 
ring a bell or give a record 

When an induction coll is used it Is easy to show that 
the prepared electroscope will keep on receiving a charge 
for some minutes after the coil is stopped, lor instance, 
after working an iS-iaab,rcoil for one minute some charge 
was given to a delicate radium tipped electroscope when 
brought into the room four minutes later 

This duration of charge on air can be distinctly shown 
by filling a large paper bag with charged air and rapidly 
conveying the same to a Wilson electroscope in another 

This is obviously due to a residual charge in the air 
which persists long after re-combination of mixed ions 
This arrangement of a radio-active body near, or better 
m actual contact with a delicate electroscope is a very 
sensitive detector The effect is not quite so good it the 
radio-active coated wire is placed in contact with the 
charged body leaving the electroscope free Upon cx 
plorlng the charged air of a room It U usually found to 
be divided Into two areas of opposite charge these can be 
mixed by waving an umbrella so yielding * neutral 

The fact that a charge !s so easily acquired by an 
electroscope must be taken into consideration during 
deQcate testing for the mere art of withdrawing a 
vulcanite pen from the pocket will give a negative charge 
to a distant electroscope in ionised air 

F Harrison Glew 

156 Clapham Road London February 5 


i SUBSTITUTES FOR RUBBER 

T HE present demand for india-rubber naturally 
directs attention to those articles which to a 
greater or less degree may serve to replace rubber in 
its industrial applications and so help in conserving 
the supply 

Of such articles a very large number have been 
proposed. Those in actual use to any considerable 
extent are, however, relatively few For present pur¬ 
poses the various surrogates may be distinguished as 
(1) rubber-substitutes proper consisting wholly of 
ingredients other than rubber, (a) composite or 
‘artificial” rubbers which contain a certain propor¬ 
tion of natural rubber worked up with other sub¬ 
stances , and (3) true synthetic rubber, namely, a pro¬ 
duct containing the rubber molecule synthesised in the 
laboratory or factory by chemical means from simpler 
compounds 

At present the first of these classes is commercially 
the most important Scores of recipes are in exist 
ence, including very diverse ingredients, but the basis 
of most is a modified oil At first sight there seems 
little suggestion of india-rubber in the properties of an 
ordinary vegetable oil, but a simple experiment will 
indicate the kind of modification which certain oils 
readily undergo, and which help to fit them for use 
as rubber substitutes If we test the drying proper¬ 
ties of boiled linseed oil by spreading a little of it 
over a slip of glass and allowing it to dry, a film of 
oxidised oil Is eventually obtained, having a certain 
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modicum of toughness and elasticity The liquid oil 
has taken up ox>gen, and thereby become converted 
into a more or less clastic solid Tung-oil suostitute is 
essentially such an oxidised product manufactured by 
heating the raw oil until it has absorbed enough 
oxygen to cause it to thicken and become solid on 
cooling when it is pondered and worked up with a 
little petroleum 

In a somewhat similar way the oils can be made to 
take up sulphur becoming thereby solid, and en¬ 
dowed in some degree with elastic properties The 
treatment is analogous to the vulcanisation of 
rubber Brown or black substitutes are manu¬ 
factured by heating the oil with sulphur a process 
corresponding to the hot cure method of \ulcamsa 
tion White substitutes may be made bv merely 
mixing the oil cold with 20 to 40 per cent ol sulphur 
chloride, or, better by first dissolving the oil in a 
suitable solvent such as carbon tetrachloride This 
resembles the cold cure process used in vulcanising 
rubber Col/a oil is largely used for these purposes 
but various others are available— linseed maize 
arachls and castor oils for example The chemical 
reaction involved is x somewhat complicated one, but 
probably it consists mainly in the formation of what 
chemists term an addition product 1 he proportion 
of sulphur taken up by the substitutes vanes rather 
widely, ranging from 5 to upwards of 15 per cent 
4s would be expected, oils which have previously been 
oxidised to a notable extent (e g blow n oils) rc 
quire less sulphur to saturate them than do the natural 
oils 

Nitrated oils are also used as the basis of some 
rubber surrogates Thus one well-known product is 
a solution of a mtro-cellulose in linseed or castor oil 
which has been nitrated by treatment with a mixture 
of nitric and sulphuric acids Other such articles are 
made by oxidising the nitrated oil with lead peroxide 
or by simply heating it in air 
These oxidised, sulphured and nitrated oils in one 
form or another are largely used as substitutes for 
rubber Of the other substitutes proposed a few 
examples may be given, to indicate something of their 
general nature 

First there are those which while still retaining 
oil as one ingredient include also other important 
constituents Thus Fenton’* rubber is a mixture 
of oils with tar, pitch and creosote, which mixture 
when digested with nitric acid, gives a toughened 
mass and this on heating yields an elastic product 
simulating rubber Russian substitute said to be 
useful for covering telegraph cables contains as in¬ 
gredients wood-tar hemp and linseed oils ozokerite 
spermaceti, and sulphur Oxolin is tnade by 
impregnating fibrous material such as jute or hemp 
with linseed oil oxidising the oily mass with warm 
air and working the product up between rollers into 
a coherent mass which can then be vulcanised by 
heating it with sulphur 

In another category of substitutes oil plajs only a 
subordinate part or is altogether dispensed with Thus 
‘Jones's substitute is stated to be made from various 
gums and gum like products as the chief constituents 
In W H Perkin's patent (23 031/07) gelatine or glue 
is dissolved in creosote and then treated with some 
reagent—potassium bichromate formaldehyde, or 
tannic acid—which will render the gelatine or glue 
insoluble after setting the mass obtained is 
digested with acetone to make it firmer Textiloid 
has for its ingredients various resins nitrocellulose 
and camphor Vs a curiosity in this class ma\ be 
mentioned grape rubber produced from the skins 
of grapes by means of pressure, it is not however a 
commercial article Finally, though this can only be 
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a substitute for rubber in very hard ar ticl es , we rtiay 
mention the interesting material, * bakelite, recently 
introduced by Dr L. H B aeke l and It is a condensa¬ 
tion product of formaldehyde and phenol, which can 
be moulded as desired, and afterwards hardened. 

In what sens* are the foregoing articles and their 
likes to be considered as "substitutes** for rubber? 
Some persons are disposed to deny them any right to 
the title, and would look upon them as mere adul¬ 
terants whenever used partially to replace rubber in 
what would otherwise be an all-rubber article. Others 
admit, though sometimes grudgingly, that there is a 
place which such substitutes can usefully fill Much 
depends on what the article is sold as, and on what 
uae it is to be put to Not all the special qualities of 
rubber are wanted in all the products for which it Is 
employed A doormat is one thing, a bicycle tyre 
quite another Where a high degree of elasticity is 
not really needed, as, for instance, In waterproof goods 
and electrical insulating work, there is a legitimate 
field for substitutes which may serve the required pur¬ 
pose Even here they may not be equal to rubber, but 
they find their justification in their lower cost After 
all we do not need razors to cut sticks with 

It may be said at once that no substitute is equal to 
rubber m every respect Chemically, the latter is a 
very inert substance—much more so than the substi¬ 
tutes Hence even if the latter ware not otherwise 
inferior, they would be less durable than rubber under 
certain conditions They are nearly all acted upon 
more or less readily in circumstances where rubber 
remains unharmed The modified oils, in fact, are still 
oils in the sense that they remain glyceride*, decom 


The fact that substitutes of this class are readily 
saponifiable by alkali makes it an easy matter to detect 
them by analysis when compounded with true rubber 
As a rule, the proportion of substitute used is from 5 
to 35 per cent, and even the smaller quantity is 
recognisable 

Of the composite rubbers (or artificial rubbers 
as they are sometimes called), one preparation, which 
ha* been made In quantity, and is said to be excellent 
for many putposes, has for its basis Guayule rubber in¬ 
corporated with « rtain gums. Another such article is 
compounded of natural rubber and some other sub¬ 
stance of vegetable origin, probably a latex or a gum, 
reputed to contain the same chemical elements as 
rubber and m much the same proportion Such 
articles arc of course, only partially 1 substitutes for 
rubber and their cost rises with that of the latter 
ingredient Moreover, if any very large demand for 
them arose there is always the possibility that the 
supply of gums and laticee would become insufficient, 
and the advantage Of lower cost would thus tend to 
disappear 

Coming now to true synthetic rubber, a question 
often asked is whether there exists any probability of 
such an article being manufactured and displacing 
natural rubber, either wholly or to any large extent 
Will rubber plantations go die way of madder fields 
and indigo cultivation? Well, the future is on the 
knees of the gods In the face of the precedents just 
mentioned, to say nothing of others he would be a 
bold man who would venture to say that even the best 
quality of rubber may not tome day be made on a 
commercial scale from cheaper materials such as beet 
sugar and calcium oarbide But the day k not yet 
There are beginnings there are clear Indications of 
the direction In which to proceed, there is distinct 
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progress to note, But there Is still sdttw jjitisct to 
go, and the end of the journey may net be even in 
sight. 

India-rubber chemically is essentially a p ch m artm d 
terpens An article patented sgauutim tin am 
named 4 turpentine rubber," appears to foMmvv a 
synthesis of true rubber Turpentine Is a mixtures* 
terpenes, and the article In question was be obtained 
by passing turpentine through a hot tube, and treat* 
ing the resulting vapours with hydrochloric add. The 
result is a solid condensatioa*product, and the Idea at 
the base of the process appears to be the production of 
polymerised terpenes having some of the elastic pro* 
parties of rubber 

A more promising, because a more scientific way. 
Is that outlined in Hetaemann’s patent No. 31,773 of 
1907 Here a true synthesis is attempted, it is baaed 
upon the well-known fact that rubber is prpbabfcr a 
polymer of the semi terpene fcqprene. The first step 
is the production of tho unmturated hydrocarbon 
divinyl CH # CH CH CH t ^iWs is detained by 
passing mixed acetylene and ethylene gases through a 
heated tube With methyl chloride, divinyl yields 
tsoprene [methyl divinyl, CH* C(CH t )CH CHJ, 
and the tsoprene on treatment with strong hydro¬ 
chloric acid is converted by a union of molecules Into 
a substance closely resembling caoutchouc, if not 
identical with it The raw materials, so to speak, are 
thus acetylene, ethylene and methyl chloride, which 
are themselves obtained by any of the ordinary 
methods e g from calcium carbide, alcohol, add beet 
sugar residues respectively 

The question is, can this or some other comptra 


One of the first doubts to arise Is whether the synthe¬ 
sised caoutchouc will have the physical properties of 
natural rubber, or whether these, by any course of 
treatment, con be imparted to it This doubt resolved 
there comes the question of economical production in 
competition with the natural product Much time and 
thought have been spent on the problem of synthetic 
rubber, and it is safe to conclude that there wifi yet b* 
many a headache before it is solved. Judging oy 
what is known to have been done rather than by the 
promises owners of rubber plantations may for the 
present sleep peacefully in their beds 

C Simmonds 


REPORT OF THE ROYAL COMMISSION ON 
CANALS 

'T' HE Royal Commission on Canals and Inland Navl- 
A gation, the final report of which has recently 
been issued was appointed in March 1906 and con¬ 
sisted of nineteen members Lord Shuttleworth being 
chairman Their instructions were to inquire into the 
present condition and financial position of the Inland 
waterways of the United Kingdom# to report as to the 
causes which have operated to prevent the carrying 
out of improvements by private enterprise, as to 
improvements desirable in order to complete a through 
communication by water between the centres of 
commercial industry, and with the sea# the prospect 
of benefit to the trade of the country compatible With 
a reasonable return on the probable cost; the et> 
pediency of canals bring acquired by public bodies; 
and the methods by which funds could be provided 
for their purchase and Improv em ent. 

Seven reports and returns hive already been issued, 
and there are four more to follow, including that 0* 
the Irish waterways. 
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Tb& Cdtomtokm held 106 sittings, and examined 
»66 «u*f experts, traders, and other* interested in 
m subject They jtorsoasUy inspected the most im» 

^ **1* MiM| m Ai» 091mtry, and scone of those 
nc*> BOffum, Germany, end Holland, and 
ahtafasad a report from an assistant commissioner on 
die fated waterways of the Continent. 

The dual report now toned covers 234 folio pages 
It commences with an interesting history of British 
waterways* and then, seriatim,*deals with the different 
question* submitted for consideration, and concludes 
with the reoomtoefldatfon* at which the commissioners 
tore arrived. Tttoe are not unanimous, the minority 
reports being also given 
Briefly, thepe recommendations are — 

The formatsoq of a Central Waterway Board and 
tbs transfer to this hoard of four central lines of canals 
xmoacttog Birmingham, as the most central trading 
town of the Midland dhtnct, with London, Huil, 
Bristol, and Liverpool. 

If this waterway board, after further investigation, 
and if satisfied that with regard to general benefit to 
trade and financial considerations such a course is 
desirable, it should be empowered to enlarge and 
improve the existing waterways so as to afford 
through communication for barges, of 100 tons, 
between the Midland district and the seaports 
The estimate given in the report for constructional 
works for these four waterways is 17) millions the 
money required for the purpose to be guaranteed by 
the State The cost of maintenance, interest, and 
sinking fund is put at one million 
As already stated, the report is not unanimous 
Five of the members sign it with certain reserva¬ 
tions, and three members have given separate 
eports. 

The reservations of the five members express their 
disagreement practically with all the recommend* 
ations, their agreement extending only to the 
historical part, the Scotch scheme, and certain minor 
matters 

The majority do not appear to have much faith in 
the scheme they recommend, as they only advise that 
it shall be carried out if the proposed waterway board 
is satisfied, after further inquiry, that this would 
be desirable They admit that it would not be 
remunerative, and that the loss would have to be met 
by the State, that it would be of no benefit to the 
traders in other parts of England, and that the outlay 
could only be justified by the advantage It might be 
to the commerce of the country generally It Is also 
admitted that even with an unproved system of 
Internal waterways a large part of the traffic in goods 
and minerals must still be carried by the railways 
that the system of trade in this country is now so 
carried on that the traders no longer keep stores of 
merchandise, but rely on quick and certain delivery 
of minerals and heavy goods In small consignments, 
conditions which the canals cannot comply with, and 
that, owing to this, the introduction of large trucks, 
which are used for the long distances traversed in the 
United States, has not been a success here, and this 
objection would apply with even greater force to 
bnges carrying loads of 100 tons It is also admitted 
that If Improved waterways were really wanted there 
would not have been any difficulty in this being carried 
out by private enterprise 

As to the estimate for carrying out the scheme, this 
does not include the purchase of the existing water 
ways, nor the cost of several items such as wharves, 
warehouses, terminal accommodation] Parliamentary 
and teal and engineering expenses In one of 
the minority reports, the cost of cons t ruct i on and 
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other matters included in the majority report is put 
at about one-third more than that given 

The evidence given also clearly shows that there is 
not any analogy between the conditions attaching to 
the waterways of this country and those on the 
Continent, which have been developed and improved 
by State aid due to the different geographical condi¬ 
tions and the much longer distances over which 
inland transport extends 

Of the minority reports that of Mr Inghs the 
present president of the Institution of Civil Engineers, 
and formerly chief engineer, and now general manager 
of the Great Western Railway Company, is a very 
able defence of the railway companies and their deal 
ings with canal* He points out the injustice of any 
State-aided effort to revive an obsolete and unsuitable 
mode of transit to the detriment of the railways 
which have been constructed entuely by private enter 
prise and the shareholders of which receive less than 
three per cent on the capital expended 

Mr Remnant, who is a barrister, states his disa 
greement to the recommendations of the majority of 
the commissioners on the ground that these are in 
conclusive and left for future conbideratlon by the pro¬ 
posed waterway board and that the evidence does not 
warrant the conclusions arrived at on economic 
grounds 

Mr Davison who is a civil engineer criticises the 
findings as to the transport and financial features and 
hi* report contains in a bncf form the substance of 
all the arguments that can be brought against the 
policy of State acquisition of the water* avs He is of 
opinion that it is extremely improb ible that the traffic 
estimated for the proposed improved canals would be 
forthcoming, and that the estimate of the cost for 
these does not include important charges and that no 
attempt is made to arrive at the ultimate cos»t 


DR E PERCEVAL WRIGHT 

\I 7 ITH the death of Edward Perceval Wright one of 
v* the links connecting the old school of natu 
ralists with the modern students of biology is severed 
Wright was bom in Dublin in 1834, where his father 
was a barrister He early evinced a keen interest m 
n itural history, and his enthusiasm in forwarding its 
study led him to commence to publish in 1854 the 
year after his matriculation in Dublin University a 
quarterly journal devoted to natural science It was 
called the Natural History Review and ils publication 
was continued until 1806 In this journal In the 
Quarterly Journal of Mu^roscoPtcal Science in the 
Transactions of the Linnean Society the Journal 
of Botany , and in the Bntish Association Reports 
he published during the next twelve years a series 
of papers on the fauna of the south and west 
coasts of Ireland His undei graduate studies in 
botany were pursued under the guidance of Prof 
G J Allman and as a student; he came into 
contact with W H Harvey who was then keeper 
of the Herbarium in Tnmiv College and of whom 
Wright always spoke w ith the warmest appre¬ 
ciation In 1858 wnght wis appointed lecturer m 
/oology and director of the Natural History Museum 
of Trinity College About the same time he was 
appointed lecturer m botinv m the medical school at 
tached to Dr Steevens’s Hospital It is surprising to 
find that white he was thus engaged actively in 
research and teaching he also found time to prosecute 
medical studies with such success that by 1865 he had 
begun to establish a position for himself among Dublin 
oculists. Bat he did not remain in practice long, and 
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finding it impossible to pursue his medical work to* 
gether with his duties as locum tetuns in the chair of 
botany during the illness of Harvey, who was then the 
University professor Wright definitely gave up his 
ophlhalmological work m 1866 During the same 
period his attention was directed to the finds of fossils 
in the Kilkenny Coal measures, and in 1866 he pub¬ 
lished, in collaboration with T H Huxley, an account 
of the fossil vertebrata from the Jarrow colliery 

In 1867 Wright went to the Seychelles Islands to 
study the fauna and flora of that group Unfortunately 
all his collecting apparatus and preserving materials 
were lost on the way out by shipwreck Notwith&tand 
mg this misfortune he succeeded in bringing back an 
important collection of animals and plants and in the 
following year* was able to publish a series of papers 
describing the new and interesting forms collected 
These papers, together with others on collections made 
in Portugal and Sicily in 1868 appeared in the Annals 
and Magazine of Natural History in the Transactions 
of the Royal Irish Academy and in the British Associa 
tion Reports 1868-76 Shortly after his return from 
his travels Wright was appointed to the chair of botany 
in Trinity College, and he held this position until he 
resigned it >n 1904 In 1874 he was elected secretary 
of the Royal Irish Academy While University pro¬ 
fessor of botany Wright was chiefly interested in 
herbarium work and he devoted much labour and 
enthusiasm to arranging and indexing the valuable 
collection of plants belonging to the college Hence it 
was no ordinary blow to him when in 1882 through 
an Ill-considered order of the college authorities he 
found the whole collection thrown into confusion, and 
most of his own labours in the herbarium and those 
of his predecessors dissipated His despondency was 
short lived and he soon buckled to the weary work 
of arranging once more and during the next ten 
years accomplished, practically without assistance the 
task of putting the collection into a condition fit for 
reference While at this work he was also engaged 
in collaboration with Th Studer, on the report on the 
Alcyonana of the Challenger expedition 

Speaking from the (experience of one who knew 
only the latter end of Wright s life his wide human 
sympathies won the affection of those who came into 
close contact with him He was most desirous to for¬ 
ward younger men’s work in science, and generously 
helped them by all the means in his power It was a 
pleasure to him to put his varied and often recondite 
knowledge of the literature of natural science at their 
disposal He showed the liveliest appreciation of the 
results obtained by the more modern generation of 
biologists As a teacher he was more than ordinarily 
successful in stimulating the enthusiasm of his 
classes and in implanting in them the desire to 
carry out investigation He had considerable powers 
as a conversationalist, and his travelling companions 
remained his life-long friends At the tame time he 
was sensitive to a fault $0 that he was often mi sunder 
stood by those who were not intimately acquainted 
with him 

Besides his scientific work, he was deeply interested 
in antiquarian research, and, as president of the Royal 
Society of Antiquaries, Ireland, exerted himself by 
every means in his power to forward the investigation 
of the antiquities of Ireland His whole career was 
marked with affection for his University and some 
years before hi9 death he presented Trinity College 
with a valuable collection of botanical books and 
journals Since 1904 his health had been gradually 
railing, and his previous energetic temperament seemed 
£0 desert blip The announcement of his death which 
took place on March 4, was a grief but not a surprise 
|p his friends 
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NOTES 

The fourth annua! meeting of the British Science Guild 
will be held at the Mansion House, at 4 9 m Oft Friday, 
Marih 18, under the presidency of the Lord Mayo? Aft 
address will be delivered by the Right Hon R $ Hddtttf 
F R S and it U expected that Lord Strathccma^ the Right 
Hon Sir George Reid Dr Warren (the Vice-ChaacsUor 
of Oxford University) Sir Ernest Shackleton, Sir Alfred 
Keogh and Colonel Sir "John Young will address the 
meeting 

W s announce with great regret the death on March 4 
in hi* fifty fourth year of Prof K J Angstrdm professor 
of physics in the Royal University of UpsaU 

Ihb death is announced, on March 14, of Dr H 
I andolt professor of chemistry at the University of Bertin 
from 1891 until 1905 at seventy-eight years of age 

The annual general meeting of the Chemical Society will 
be held on Friday March 18 when Prof Harold B 
Dixon F R S will deliver the presidential address entitled 

The Union of Hydrogen and Oxygen In blame ’ 

Wit notice with regret the announcement of the death 
on March 14, of Dr J C Brown professor of Chemistry 
In the University of Liverpool at sixty-seven years of age 

Wi regret to see the announcement of the death of Prof 
E Philippi professor of geology and paleontology in the 
University of Jena and geologist to the German Antarctic 
Expedition of 1901-3 

Messrs Sandkrs and Co 71 Shaftesbury Avenue are 
making arrangements to hold a series of one-man exhlbi 
tions from leaders of natural history work in photography 
The first will open early in May and will be the work 
of Mr Richard Kearton Admission will be on presenta¬ 
tion of visiting card 

A Raima message from Berlin announces that a regular 
airship passenger service will be started on Mav 15 from 
Munkh to Starnberg and Ober Ammergau A dirigible 
of the Parseval type will be used with a gas capacity of 
6700 cubic metres It will carry twelve passengers besides 
the crew It will have two motors each of 100 horse¬ 
power and will make trips alternately to Starnberg and 
Ober Ammergau 

Tux King of the Belgians has announced his intention 
to make a grant of 40 000Z for investigations Into the 
nature and prevention of sleeping sickness Stations for 
the study of the disease will be established the number of 
doctors will be doubled, and missionaries will be trained 
in preventive measures at Leopoldville King Albert will 
also give aooooJ for the provision of hospitals for natives 
of the Congo 

Thb committee organised a few weeks ago to arrange 
for a thorough scientific Investigation of pellagra appeals 
for funds to enable it to commission Dr Sambon to Under¬ 
take the inquiry The minimum sum required is 600J, 
but so fat only 330! has been subscribed Including 150! 
promised by the Colonial Office on condition that a further 
amount of 450! is found Subscriptions should be sent to 
Mr James Cantlle, honorary secretary and treasurer 
Pellagra Investigation Committee 140 Harley Street, W 

We have been asked to state that the annual general 
meeting of the Society of Dyers and Colourists will be 
held this year in the Municipal School of Technology 
Manchester on Friday March 18, at 4 p<m, when the 
retiring president, Prof R Meldola, F R<S, will deliver 
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4 n address on 4 Tinctorial Chemistry—Ancient and 
Modem " The presidency o! the society is to be taken 
oVer by Sir Frederick Cawley Bart, M P 

# Tbs President of the Board of Trade has appointed a 
new Advisory Committee on Commercial Intelligence 
The chairman of the committee will be the President of 
the Board of Trade, or, in his absence, the senior Board 
of Trade representative present The committee Is to hold 
office for three years The committee is appointed to 
advise the Board of Trade (a) on the work of the Com 
merclJrf Intelligence Branch and on such matters relating 
to foreign tariffs and other commercial questions as the 
Board may refer to them and (&) as to commercial 
missions^ abroad or other means of obtaining and diffusing 
Information for the benefit of British trade 

An International expedition started on March 13 for the 
Peak of Teneriffe to investigate the effect of high altitudes 
and sunshine on medical and biological processes From 
a note in the Times of March 12 it appears that the party 
Included Prof Pannwitz of Charlottenburg the president 
of the International Commission for the Study of Bio¬ 
logical and Medical Effects of High Altitudes and Sun 
shine Dr Barcroft and Dr Douglas (Cambridge Uni 
versity) representing Fngland Prof 7untz and Dr 
Neuberg representing Germany Dr Mascat and Dr 
Plasse representing France and Prof During and Dr H 
von Schrttttcr representing Austria Prof Zunta has 
already done work in this direction on Monte Rosa and 
his observations will be elaborated by the expedition Pre 
h mi nary meteorological work has been done by Prof 
Hergesell Dr J Mascat of Paris has Joined the ex 
peditlon for the purpose of studying Halley s comet under 
the favourable conditions afforded by the Peak of Teneriffe 
Prof Milller and Dr Kron of the Potsdam Observatory 
are expected to join the expedition within a week or two 

The annual general meeting of the Ray Society was 
held on March 10 Tho report of the council stated that 
the society's publication for 1909 a supplementary part of 
the 1 British Nudibranchtate Mollusca " has been delayed 
owing to Sir Charles Eliots absence from England For 
the present year the issue will be vol il part il of the 

British Marine Annelida " by Prof W C McIntosh 
completing the Polychaota Two volumes are in prepara 
tion for 1911 being vol iv of the 11 British Desmldlaceae " 
b> Mr W West and Prof G S West and vol 111 of 
the British Tunlcata containing the composite species 
and completing the work This will complete Messrs 
Alder and Hancocks works published by the society Of 
other works in preparation the first instalment of Dr 
Malcolm Burr's 1 Farwlgs of the World " will probably 
be the issue for 1912 An offer by the Rev Hlldcric Fnend 
to contribute a work on the British earthworms has been 
accepted Lord Avebury FRS, was re-elected president 
of the society Dr S F Harmer FRS was elected a 
vice-president Mr F DuCane Godman FRS was re¬ 
elected treasurer and Mr John Hopklnson was elected 
secretary 

The death of Dr A E Dolbear for many years pro¬ 
fessor of physics at Tufts College, Massachusetts removes 
one of the most remarkable of American thinkers and 
Inventors His Inabilfty to exploit his discoveries is alleged 
by his friends to be the only reason why his name is not 
more widely known In addition to pioneer work on the 
telephone, wireless telegraphy electric waves and Rdntgen 
rayi among inventions to be placed to his credit are a 
writing telegraph a spring balance ammeter an electric 
gyroscope to illustrate the rotation of the earth and a new 
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system of incandescent lighting The most notable of his 
books was Matter fther and Motion * Prof Dolbear 
was born at Norwich Connecticut in 1837 After serving 
as a bound boy on a New Hampshire farm he worked 
successively in a ship-building yard and a printing office 
studying geolog) mineralogy and ustronoim in his scanty 
leisure Later he taught school in Missouri and 
worked in the U S armoury at Springfield At thi age 
of twenty nine he entered the University of Michigan us 
a student of chemistry and in six weeks became as istant 
instructor in that subject I he next year In* was appnnted 
an assistant professor in Kentucky Umvep»it\ ami then 
professor of physics and chemistry at Betham College 
West Virginia While holding the latter post he \\i thrn 
times elected Mavor of Bethany His main 1 ireer began 
In i$ 74 » when the discovery of his scientific nbilitx led to 
his being called to Tufts College 

A SUMMARY of gules recorded ot anemogr iph stations in 
1909 has just bem issued by the Meteorologinl Offir 
Galea occurred in some part of the British Ishnds in 
every month of the year with the exception of June but 
naturally gales occurred with far less frequent \ in the 
summer than during the winter The most storim months 
were January October and December Strong gales with 
a mean wind velocity of 47 or more miles an hour force 0 
of Beaufort notation did not occur in May June or Juh 
The absolute maximum vclocit) of wind m a gust was 
at the rate of 90 miles an hour at Scllly on October 2^ 
but the maximum velocity for an hour for this gale was 
only 70 miles The next highest velocity in a gust was 
78 miles, At Sally on January 16 and this was followed 
in order by a gust of 76 miles an hour at Southport on 
December 3 Gusts of 75 miles an hour occurred at 
Pendaimis on November 18 and December 2 and nt Scilh 
on December 2-3 No anemograph station hid n higlu r 
wind velocity than 70 miles for an hour during thf year 
fhc summary gives the percentage of frequenev of emh 
unit of Beaufort notation at several stations grouped 
separately for the western and southern coast* combined 
and for the eastern coasts and inland stations combined 
It is comparatively exceptional at any station for winds 
of 8 and upwards of Beaufort notation to amount to 1 per 
cent of all winds and winds of gale force are less frequent 
in the eastern than in the western district 

Dr Prsck, the president of the B rim ( eognphinl 
Society has rightly protested against tli Jca that there 
can be any objection to the expedition of nv nation help 
ing In Antarctic research on whatever route it nm prefer 
to adopt The unknown Antarctic area is so vast that 
any overlap and waste of effort would be deplorable and 
the four Antarctic expeditions now being organised will 
probably be working in sufficiently distant fields to render 
any formal agreement unnecessary The German expedi 
lion under Lieut Filrhner proposes to start from the 
Weddell Sea which will also be used as tho base of the 
American and Scottish expeditions This part of 
Antarctica is still absolutely untrodden the Scottish e\ 
pedition under Dr Bruce which discovered Coats Land 
was not able to land on it and did not even see a con 
venient harbour Ke navigation In the Weddell Sea is 
probably very difficult and uncertain and Coats Land mav 
be inaccessible in some seasons The threefold effort Lv 
Increasing the ihanccs of success, j* therefore to be 
welcomed as at present this part of Antarctica is the 
most promising of important geographical results If tho 
three expeditions all establish their landing on tins un 
known coast thry will each find ample room for in 
dependent work 
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Interest in the North Polar question has Again been 
roused by the refusal of the Naval Committee of the United 
‘States House of Representatives to recommend any honour 
to Commander Peary until he has submitted proofs of his 
attainment of the Pole As an expert committee appointed 
toy the National Geographic Society of Washington and 
consisting of three such competent authorities as Dr H 
Gannett* Admiral Chester, and Mr O H tlttman 
unanimously agreed that Peary reached the Pole it may 
be felt that the Naval Committee might have accepted 
this verdict The official committee ef the House of 
Representatives i% however, hardly to be blamed for its 
caution in declining to recommend a Parliamentary honour 
until the official data have been published, or at least 
submitted to it The scepticism felt by come authorities 
as to Peary’s claim is based partly on his great accelera¬ 
tion after leaving his lest white colleagues—his pace In 
creasing from 96 miles to 36*4 miles a day on the journey 
north and to 44 miles on the southward journey until 
he rejoined Captain Bartlett—and partly on the statement 
that he took noon observations at the Pols at that date 
the apparent path of the sun as seen from the North 
Pole would have been so nearly horizontal that noon 
observations would have been practically impossible The 
National Geographic Society of Washington has been 
most intimately connected with Peary and might be pre¬ 
judiced in his favour but no such suspicion could be felt 
in regard to the committee it appointed The report of 
that committee was, however, a brief statement of its 
conviction, and the materials on which its judgment was 
liased are not yet available for public Information If 
Peaty at his most northern point on April 6 was able to 
'determine noon from the sun he was probably some little 
distance south of the Pole To determine the actual 
mathematical point of the Pole would be Impossible during 
the hasty journey of a lightly equipped sledge party but 
any alight error in the observations would not affect the 
conclusion adopted by most British geographers that Peary 
reached sufficiently near the Pole to justify his claim It 
is to be hoped however that his full data will be soon 
-published. 

In Man for February Mr H A Rote d es cribes various 
inodes of establishing fictitious kinship now current in the 
Panjab Such are the ties between people who have joined 
in the same pilgrimage the pdhul or Initiation rite of 
the Sikhs the exchange of wristlets by youths of turbans 
by men and sheets by women adoption by a patron to 
secure protection These are important as Illustrating the 
practices of adoption and suotodon and they also throw 
light on the methods by which tribes grew under a process 
of accretion before the present rigid rules of exogamy and 
endogamy came to be established 

The Botel collection of fossil mammals from the Pampa 
of Argentina belonging to the city of Valencia Spain 
is one of the most important collections of its kind but 
has not hitherto been exhaustively studied or described 
It comprises not only fine specimens of the ordinary 
ground-sloths and glyptodonts, Smilodon and hoofed 
mammals but also several new species and a remarkably 
well-preserved human skeleton In -view of Its scientific 
interest Prof E BoscA, of the University of Valencia 
has arranged to prepare an illustrated descriptive catalogue 
of the collection and as s preliminary to this work he 
Is at present in London studying the original specimens 
-dpcribed by Owen After visiting the European museums 
'Prof BoscA wffi proceed to Argentina to examine the rich 
collections in Buenos Aires and La Plata* 
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According to the second annual report, the demonstra¬ 
tions and lectures on natural history and eocmomta suhn 
jects instituted by the Norwich Museum AsaOdadOp oo*r 
dnue to meet with popular appreciation and support* The 
subjects of the 1909-9 course included the toed m MrdA* 
files as dlsoase-disaminators, fungoid diseases of plants* 
Norfolk toils, and insect fruit-pests 

In the February number of Notorso an anonymous 
correspondent describes tw 4 albino Norwegian learnings 
of which one is figured. Such albinos are stated to be 
extremely rare. In the same issue another writer con¬ 
tribute* a notice of the capture by a trawkt of the rare 
fish Aiacrurus coetorkynehus a species first described In 
1843 and of which very few examples have since been 
taken 

Ar the close of an article in the February number of 
the Amsrictut Naturalist on the question whether regentra 
turn in animals exhibits a repetition of the ontogenetic and 
phylogenetic processes Mr Sergius Morgulls observes that 

while the evidence shows that as a rule organs originate 
from similar germ layers both in ontogeny and In regenera¬ 
tion there are also some striking exceptions to the rule 
The hypothesis that the method of regeneration is causally 
influenced by the course of ontogeny Is therefore, quite 
unnecessary as a corollary With the elimination of this 
hypothesis the conception of the atavistic nature of re 
generated peculiarities, i % the conception of a repetition 
In regeneration of phylogenetic processes loses Its chief 
logical support This last theory, however, is also 
objectionable (t) because of Its inherent inconsistency, 
(a) because It depends upon more or less problematic 
assumptions *• 

In a paper entitled Ungarnered Grain ’ published in 
the January number of the Victorian Naturalist Dr T S 
Hall directs attention to the need of further research Into 
the natural history of Victoria Sponges and protozoans 
he points out are still very imperfectly known and much 
the same is the case with regard to crustaceans Among 
fishes, it requires to be ascertained whether Galaxies 
spawns in fresh water while no one appears to be able 
to produce definite evidence that the Australian eel breeds 
at great depths In the sea or if Indeed, K journeys to the 
ocean at all Further information is likewise required 
with regard to the breedlng-hablts of the native frogs, 
especially whether or no they require water during tha 
metamorphosis 

To tho February number of the Zoologist Colonel C E 
Shepherd communicates an account of the ear bones of 
fishes, and more especially the one known as the asterlscus 
Throe pairs of these bones are developed of which the 
sagltta Is normally the largest the asterlscus being the 
otolith found in the lagena of the sacculus, white the 
third bone Is the iapillus The form of the sagltta has long 
been known to be more or less constant and characteristic 
for the different family groups and the author shows that 
the same holds good for the asterlscus of which he claims 
to be the first to describe and illustrate the details in a 
number of species Attention is specially directed to the 
gi eat development of the asteriscut at the expense of the 
sagltta—which it reduced to a minute rod—in the members 
of the carp family That this cannot be attributed to 4 
fresh water life is demonstrated by the fact tost In tbb 
pike and perch the normal relative proportions of toe 
sagltta and asterlscus art retained, and the reason for the 
special feature in the carp tribe has therefore stIU to bet 
sought As regards the functions of the otoliths, the 


March i7i *910] Nature 77 

. i " 1 ^. " ■■'■ 1 1 ■■ 1 1 i -- - — - .. ■■■ ■ 


author ii Inctttwd to support the theory that these Include 
hath hewing end the maintenance of the bodily equilibrium 

Tjt* February taue of the Bulletin of the Sleeping Sick 
iMt Bureau (No 14 voi H) appear* with cut edge* 
efekh will be found a great convenience by readers It 
contain* the usual useful rftumi of papers dealing with 
trypanosome* and their agents of transmission sleeping 
sickness, Ac. 

Thai Bulletin ef the Johns Hopkins Hospital for January 
(oi • No m 6) contains two essays bearing on the history 
of medicine, Ofto an address by Prof Osier on Michael 
Servet u s, who we* done to death for heresy at Geneva In 
1 $$$, tiie other by J>r Steiner on Dr Lemuel Hopkins, a 
distinguished though forgotten American student of 
tuberculosis, who lived In the second half of the eighteenth 
century 

In a paper denting with the sewage pollution of shell¬ 
fish ( Journal of Hygiene, vol lx , No 4, 1909 p 413) Mr 
James Johnstone points out that at present no public 
authority possesses legal powors to deal with the question 
of the contamination of shell-fish Polluted mussels sup¬ 
plied with clean seawater undergo pun float Ion with rapid 
partial disappearance of the intestinal bacteria contained 
in their tissucs*-in four days, for instance the number of 
contained bacteria had been reduced by about 93 per cent 

The annual report for 1908 of the curator of the techno¬ 
logical museums In Sydney has been received Special 
reference is made to the collection of building and orna 
mental stones In connection with which a brochure con 
talnlng coloured reproductions of specimens quarried in the 
colony of New South Wales was issued Notice is also 
given of a forthcoming volume on the 1 pines 1 of 
Australia similar to the monograph on the Eucalypti 
which will deal with the economics of Australian conifers 

Tin action of light on the expansion of buds of woody 
plants l* the subject of a paper contributed by Mr V 
Lubimenko to the Bulletin do l AccuUmio ImptnaU det 
Scimou St Petersburg (No a, 1910) Experiments were 
made with twigs planed under beU«jars covered with thick 
nesses of white or black paper In certain cases a dlmlnu 
tlon of tight retarded development, in others it accelerated 
it, but In all cases complete darkness caused a marked 
retardation in the expansion of the bud* The author 
advances the opinion that tight Is necessary for the internal 
chemical changes which precede growth 

Thx report on the Botanic Station Experimental Plots 
and Agricultural School Dominica, has recently been 
Issued and shows that much useful work has been done 
in diltnbutlng among planters crops l|kely to prove of 
commercial value or possessing striking features from an 
ornamental point of view Much attention has been 
devoted to the manuring, cultivation and general manage¬ 
ment of cacao the requirements of the time industry have 
been Investigated and tome preliminary work has been 
done on planting of rubber 

In view of the enormous increase In the number of 
publications devoted to insect pests it Is becoming more 
and more necessary to have occasional summaries of the 
work done In a particular subject* We are therefore 
pieased to see that a 1 Bibliography of Sagar-cane 
Entomology,” drawn up by Mr G W KirkaUy, has 
been leaned aa Bulletin No 8 of the Hawaiian Sugar 
Planters' A asodrtfoa The kat of papers seems to be very 
oompkt* Indeed, the author tells ua that • considerable 
number of apparently worthless notes have been included 
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because of the difficulty of drawing a sharp line between 
what Is and what is not useful JThe bulletin Is divided 
Into two parts a list of work, arranged under authors 
and a preliminary list of the insects spiders Ac of the 
sugar-cane fields, with cross-references to the papers li* 
the first part in which they are mentioned 

A recent issue (No 30) of the Transvaal Agricultural 
Journal contains an article on the olive urging that more 
attention should be paid to this crop The olive was intro¬ 
duced into Cape Colony many years ago but for some 
reason or other has never become very popular It doe* 
not bear a paying crop until it is at least six or seven 
year* old and the oil has to compete with highly 
adulterated commercial products but there is a good dear 
of land In the Transvaal that would give satisfactory crops 
either with or without irrigation and one or two trial 
plantations are already In existence which piomisc to be 
successful We have also received from the Transvnat 
Department of Agriculture some Farmers Bulletins deni 
Ing with sunflower cultivation prickly pear for stock food 
and the cultivation and prepaiation of the calabash pipe 
gourd* The sunflower does not appear to be a very 
promising crop os it is expensive to handle and is largely 
produced In Russia 

Poor Dove of Gttttingen contributes a suggestive 
article on the aims and methods of commercial geography 
to Petermann’s Uittetlungen The paper denis with the 
use of the population unit in discussion the limits of 
effective capacity of trade routes the relations of topo¬ 
graphy and climate to trade and similar matters and 
subjects some of the methods in ordinary use to somewhat 
severe criticism 

A NEW map showing tho distribution of thunderstorm 
frequency in central and northern Europe by Dr E Alt 
appears in Petermann s Mitimlungm The smallest yearly 
frequency occurs in Cornwall nortb-wostem Scotland 
Norway and the Arctic coast where the average is under 
five* The region of mofct frequent thunderstorms—more 
than thirty a year—appears in northern Italy and the 
Carpathians* 

From a catalogue Issued by Spindler and Hoyer of 
Gttttingen we sec that ninety-six seismographs designed 
by Prof Wlechert have recently been distributed in 
various parts of the world One has l»cen Installed by 
the National Physical Laboratory at Tskialemuir The 
largest of these instruments carries a mass of 17 000 kilos 
and the motion of the ground relatively to this is magnified 
aaoo times There is however a 3 p«r cent loss in con 
sequence of the inertia and elasticity of the sjstem of 
levers The instrument costs 5000 marks 

Between July 1 and December 31 1900 at Shide in 

the Isle of Wight 370 earthquakes were recorded Each 
of these records is confirmed by corresponding observations 
at other observatories whilst many of them are known to 
be the surviving efforts of earthquakes which were large 
at a distant origin They are therefore of great import 
anco The instruments at Shide are of the type adopted 
by the British Association recording on paper moving at 
a rate of 4 mm per minute During the same interval of 
time Hamburg recorded 123 shocks, Strassburg 64 and 
lAibach 4s These great difference* In the number of 
records obtained at different station* appear to be almost 
entirely due to the type of Instrument employed Those 
which record on smoked paper are excellent for large dis¬ 
turbances but fail to reco d movements which ar* small 
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From Dr Fielding H Garrison we have received re¬ 
prints of articles cm * Josfah Willard Gibbs and his Rala 
tion to Modern Science ,f and 44 Physiology and the Second 
Law of Thermodynamics, * which have appeared In the 
Popular Science Monthly, May-August, 2909 and the Sew 
\ orl Medical Journal for September 35, 1909 The author 
ik assistant librarian to the Army Medical Library at 
Washington Hit writings notably the one on Willard 
Gibbs, afford a lurid exposition of the principles of thermo¬ 
dynamics based on an intimate study of the large mass of 
literature which has centred round this important branch 
of physics Most conspicuous too is Dr Garrison s clear 
appreciation of the debt which experimental science owes 
to the late Prof Gibbs for original work essentially mathe¬ 
matical In character What mathematics can and must do 
for science, and on the other hand, what It should never 
try to do are points often III understood even by workers 
on physical science that have been trained on orthodox 
academic lines, and few people have presented the case so 
effectively as has been done by the army doctor who has 
written these papers 

A series of experiments have been made recently at the 
Bureau of Standards at Washington to determine the 
proper source of light to combine with the mercury arc to 
produce the best imitation of average daylight and the 
results are embodied in a paper by Mr H k Ives in the 
November (1900) number of the Billetin It appears that 
of the ordinary lights the Welsbach mantle the carbon 
the tungsten and the tantalum filament glow lamps are 
all neatly complementary in colour to the mercury lamp 
and have therefore only to be combined with the latter 
In suitable proportions to produce satisfactory imitation 
of daylight The best proportions are 1 candle-power of 
mercury light to 0.57 candle-power of Welsbach light 
o *4 of tungsten or o 50 of carbon glow light The watts 
per candle-power required are 080 for the tungsten and 
14 for the carbon filament combinations respectively 
Although the Welsbach cannot be compared In this way 
the author finds from the cost of running that the Welsbach 
mercury combination compares closely with the tungsten 
mercury one in efficiency 

The Journal da Physique for February contains a com 
mumcation, made to the Socl£t 4 fran^lse de Physique by 
M Charles Lallemand on tides in tho earth n crust (see 
Nature October 14, p 457) After a description of the 
double horizontal pendulum of Hecker, the author explains 
how the diurnal tilting of the crust due to the heating of 
tho tropics may be separated from the smaller semi 
diurnal tilt due to the soku- tide and gives diagrams show 
ing the extent of each as determined at Potsdam The 
fit st has a semi-amplitude of the order xo-20 thousandths 
of a second of arc, the second 2-6 thousandths Further 
investigation allows the lunar tide to be determined and 
this is found to have a semi-amplitude of the order 10 
thousandths It fs hoped by the help of still more sensitive 
apparatus to detect the half-monthly tide which should 
have a semi-amplitude about half that of the semi-diurnal 
solar tide 

The Bausch and Loxnb Optical Co 19 Thavles Inn 
EC has afforded an opportunity to a representative of 
Nature to examine the Bolopticon lanterns which It has 
just produced and see a demonstration of thrir functions 
The lanterns are designed for transparent or opaque pro 
jection and they combine neatness with eJTidenry The 
arc lamps are of special design and of small dimensions 
and the bodies of the lanterns are designed to suit the 
limps so that* the lanterns, as a whole, are delightfully 
compact The lamp-case is lined with asbestos and the 
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top has the form of a light tight ventilator, securing * 
minimum heating effect during operation The ventilating 
arrangement is realh very satisfactory, and the whole 
mechanical construction is commendable The lantern 
suffers however from the merits of its qualities, Inasmuch 
as an ordinary arc lamp cannot be used with It. Notwith¬ 
standing this, the Balopticon which Is made In various 
models, provides at a reasonable price a projection 
apparatus which Is well designed and should be extensively 
used An Instructive pamphlet referring to the Balopticon 
lanterns is issued by the Bausch and Lomb Optical Co 

The first volume In celebration of the jubilee of Prof 
Arrhenius was noticed in Nature of February 3 The 
second volume (Zeitschrift fdr physihaUsche Chemie 
Band 70) has now been issued It contains forty five 
papers by chemists of every nationality The attention of 
both supporters and opponents of Airhenius's theory of 
electrolytic dissociation may be directed to the article by 
Mr G N I«ewls * On the Use and Abuse of the Ionic 
Theory 

Various articles of glassware for laboratory use In 
eluding beakers retorts boiling Erlenmeyer and Kjeldahl 
flasks have been forwarded for Inspection by Messrs 
John J Griffin and Sons Ltd of Kingsway London 
W C They are made from a new variety of laboratory 
glass now being produced by the Rhenish Glass Works 
C ologne-EhrenfeM This glass is said to be equal to Jena 
ware as regards resistance to the action of water and of 
various chemical reagents whilst having an appreciable 
advantage in price The apparatus submitted though 
perhaps a little heavier than usual Is well made and 
satisfactory in lustre and general appearance Its re¬ 
fractoriness towards the action of water acids and alkalies 
could of course only be proved by trial but in this 
respect the behaviour of thp glass is attested by certificates 
quoted Including one from the Physikallsch Tcclinische 
Reichsanatalt at Char lot ten burg After a preliminary 

treatment of the articles for three days water at iff 0 C 
acting during seven days extracted only 0002 milligram 
of alkali (Na, 0 ) from each 100 sq cm of surface exposed 
and In three hours at 8o° only 0009 milligram was re¬ 
moved The material is theiefore classed as 4 water 
resisting ” glass Other tests adduced show the extent of 
the action exerted by boiling solutions of sulphuric acid 
sodium carbonate and sodium hydroxide upon the glass 
during specified periods and also the effects of sudden 
change of temperature The results go to show that the 
new glass Is a very satisfactory material for chemical 
apparatus 

In addition to the books referred to In 44 Forthcoming 
Books of Science ” (Naums March io), the following 
works are announced — Tomatoes and How to Grow 
Them ” F R Castle 1 Mushrooms and their Cultlva 
tion * T W Sanders 4 Bees for Profit and Pleasure ” 
H Geary * Window and Indoor Gardening * T W 
Sanders ( Colhngrtdge ) 14 A Book about Sweet Peas * 
W P Wright Garden Guide ” W P Wright 
(Headley) 4 Radio-chemistry ” A T Cameron (Dent) 

4 The History of Chemistry " vol it Sir Edward 
Thorpe C B F R S Last Words on Fvolution 
E Haeckel The Evolution of Man ,f E Haeckel 
translated by J McCabe a volt, new edition 44 The 
Story of Creation ” E Clodd new edition (TFafts) 

A Textbook of Nervous Diseases,' Drs W A. Turner 
and T G Stewart 44 The Practice of Surgery ,f W G 
Spencer and G E Gask 44 The Malarial Fevers, Hemo¬ 
globin uric Fever and the Blood Protozoa of Man,”t. 
Captain C F Craig (CftttrcftftQ 
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* OUiR ASTRONOMICAL COLUMN 

Comet 1910a —A number of observations with drawings 
and photographs of hornet 19x0a are published in the 
Marcn number of the Bulletin d* la SocUtd astronormqu s 
4 * frame* Among others M Qudnisset describes the 
observations made at the Juvisy Observatory, where photo¬ 
graphs of the comet and Its spectrum were taken and 
drawings made, between January *z and February la 
A photograph taken on January 39 shows the secondary 
tail extending to some distance from the nucleus on the 
south side of the main tail with which it formed an angle 
of about as 0 on this date the main tall was estimated to 
be longer than da million miles The fan-shaped extension 
towards the sun is also shown, and extended to some 
S' from the nucleus its northern edge showing the concave 
form discussed by M Sola 

Comte de la Baume Pluvmel reports that the spectro- 

S *ams show the nucleus sharply defined in the two prin 
pal radiations of the cyanogen band at \ 388 and an 
intense image of the comet was produced in the hydro¬ 
carbon band near \ 473 Between these, the nucleus and 
tall give a continuous spectrum which presents several 
condensations the interpretation of which is still under 
investigation 

The observations made at the Lick Observatory are 
reoordod In Bulletin No 174 and show that considerable 
changes took place in the spectrum between January 19 
And 31 The comet was first seen on January 19 as a 
fan-shaped cloud several times as bnght as Venus at its 
maximum brilliancy and spectroscopic observations showed 
the D lines bright against a background of sky spectrum 
Dj was seen to be much stronger and to extend further 
than D, The comet having considerably decreased In 
brightness could not be seen the next day and a great 
storm prevented further observations until January 36 
It was then seen that In addition to the D lines the 
regular cometary bands were present On January 27 the 
same features were recorded and an additional brightening 
was seen just to the nght of D A photograph of the 
spectrum showed a great similarity to the spectrum of 
comet 19074 as photographed by Dr Campbell the con 
tlnuous spectrum being relatively weak as compared with 
the bands Observations made on January 31 snowed that 
the D lines and the red condensation had disappeared and 
that the spectrum of the tall was continuous extending 
to a distance of i° from the head 
On February t and a spectra were photographed with 
a prismatic camera and show that the light of the tall 
is practically all within the visual region extending 
towards the violet but a short distance beyond X 467 
Dr Wright suggests that It may be due to sodium vapour 
rendered fluorescent by the Intense sunlight this assump 
tlon might also account for the faint band seen on the 
red side of the D lines 

Dr Albrecht also made spectroscopic observations with 
a newly designed grating spectrograph of high dispersion 
attached to the 36-mch refractor The resulting photo 
graphs on January 37 *how the D lines D, being not 

more than onc-thlrd the Intensity of D, The light from 

a sodium flame was employed as a comparison spectrum 
and measures made of the radial velocity of the comet 

*hlch was found to be + 66 1 km , and is believed to be 

trustworthy within a or 3 km Dr Albrecht suggests that 
such observations might be useful in determining the orbit 
of a comet In rare cases, such as the present when it is 
difficult to determine accurate positions Subsequent 
observations showed that between January 37 and 30 the 
intensity of the D lines must have decreased ten fold 
Photographs taken by Messrs Merrill and Oliver cover 
the period January a <5 to February 1 and show the general 
changes and details well but no sharp narrow streamers 
and bright knots or condensations are anywhere Indicated 
In No 610 of the Attronomical Journal Prof Barnard 
reports that cloudy weather prevented photographs being 
taken at the Yerfces Observatory during the period of the 
cornet’* greatest brilliancy except on January at and 34 
when fair negatives were obtained A photograph taken 
on February 3 shows the extension beyond the head 
towards the sun to be 13' long This extension is a pro 
rongatlon of the southern edge of the main tall and is 
mown on all three photographs taken on that date 
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A further continuation of Dr Kobotd s ephemerls is 
given in No 4393 of the Astronomitehe Naehuckttn and 
shows that the comet is still moving very slowly north 
wards through Pegasus the position for March 17 being 
aah 37.6m, +16® 33 An observation made by Herr 
Pechdle on March 6 gave corrections of os +05 and 
showed the magnitude to be about j 5 

H allot 5 Comet —Numerous photographs of Halley s 
comet have been secured at the I lek Observatory with 
the Crossley reflector and other instruments The negatives 
taken on December 11 13 and 13 1909 show the coma 

and faint traces of a cone-shaped tail as the angle made 
by lines from the comet to thi earth and sun respectively 
was on that date less than 2 this indicates a fairly 
well-developed tail A photograph secured by Mr Olivier 
with the Crocker telescope on January 38 shows a tail 
nearly i® long On a negative taken with the Crosilev 
reflector on February 4 a very fine sharp stellar nucleus 
less than 5* diameter is seen and the tail appears ns 
a narrow sharply defined cone but similar photographs 
secured on February 10 and 11 show an entireh different 
form of tall the narrow quiescent cone having gi\en way 
to a tail having several fine streamers radiating from the 
head the two longest streimcrs are straight and can bp 
traced to a distance of ao' from the head while the most 
southerly one is curved These changes are also shown 
on the photographs taken with other instruments where 
the tall can be traced to a distance of 40 and doubtless 
indicate a sudden burst of activitv during the first week in 
February (Lick Observatory Bulletin No 174 p 183) 

Pidoux s Comet —It now appears probable that the 
report of the discovery of a new comet at Geneva was n 
mistake A plate exposed through clouds on Februan 20 
showed a V-shaped nebulous form near Hnllev s comet 
and before the identification of this object could be com 
pletrd the news arrived that a new comet in the same 
position had been discovered at Cardiff A plate exposed 
on February 14 on the same region showed no trace of 
the object but a similar form was seen on the edge of 1 
plate taken on February 16 but on a photograph taken 
at Heidelberg on February 10 which covers the region 
where according to tabulation the alleged eoinet should 
then have appeared there is no trace of anv such object 
As no control plate is available the existence of the reported 
comet cannot be confirmed (4s(roMotmjrJi A r acbm/itc« 
No 4393) 


THF INTFRNA TIONAI AJ RO AND MOTOR 
HO AT EXHIBITION 

T HIS exhibition opened at Olympia on Mnrth it and 
will continue until March 19 Ihe Sodetv of Motor 
Manufacturers* and 1 r iders I td supported bv thf Aero 
Club of the United Kingdom are r ponsibb for the 
organisation *ind deserve commendation foi the fine collec 
tion of machines on show It will 1* 1 membrred that 
the first exhibition of this kind organised bv the samp 
society was held last March ( reat advances have been 
made in flying mu Hines during the interval and1 the fact 
that British makers do not intend to be left behind will 
be evident to anyone who visits Ohmpla this week A 
pleasing feature of the present exhibition is the almost 
entire absence of rrank id«as especially in the full 

size machines shown Such *re ilmo*t inevitable in any 
collection of models but even the model section contains 
many fine examples of thoughtful design and skilful 

W Mo?op n Un« comprise by fur the larger number of 
machines In the exhibition Apart from onj tnheren 
advantage* of thi* design sudi a* apace occupied con 
vemence In dismounting and packing for transit und light 
ness there .s no doubt that Us jraularity both with 
makers and buyers is owing to Bldnot s flight across the 
Channel last summ.r There are twentr monoplams mne 
biplanes and one triplane all of these 
machines In addition there are two balloons a dirigible 
and a largo number of engines and accessories shown 
separately as wtli a* motorboats and launches jn pi" 
tlcally every case it is evident that the brains of a skilled 
engineer have been bro ight to bear on the design 
construction 
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e engines ere generally of the fixed cylinder type, 
although a few rotary engines may be Observed Water 
tooling la more usual than air-coohtig In biplanes the 
engine and propeller are usually situated behind the pilot 
in monoplanes these are generally In front of the seat, 
although In the case of the Petra monoplane the propeller 
Is at the extreme rear of the machine, and 2s driven by 
a tubular shaft from the engine whlen Is placed behind 
the pilot, but few makers warp or alter the Inclination 
of the main wings for steering or for stability in most 
cases ailerons are fitted to biplanes, add in the monoplane 
type the tails are made movable for vertical and nor! 
aontal control Practically all wings are double surfaced 
More firms are paying attention to the matter of reducing 
the number of lever* required for control For example 
In the Humber machines all control Is effected b> a single 
steering Wheel mounted on a pillar which can bwing and 
the steering wheel spindle Is capable of axial as well as 
rotary motion in the pillar These movements in 
dependent^ operate all the control, there are no foot or 
hand levers 

It Is exceedingly gratifying td notice the targe number 
of British built aeroplane*, some sixteen of the total 
machines on show have been built entirely in this country 
of the engines shown separately by far the greater number 
are British-built There is no doubt that a great awaken 
lng to the possibilities has taken place among our 
engineers and that no efforts have been spared during the 
past autumn and winter to develop the manufacture of 
flying machines. Many of these British machines have 
been tested and when we possess as no doubt we shall 
before the coming summer js over, a reasonable number of 
British pilots having experience with the machines we 
shall be able to regard this country as no longer behind 
In this Important Industry The limitations of space forbid 
us noticing particularly any but a very few of the machines 
in the exhibition 

Of machines shown by members of the Royal Arfro 
Club one of the most Interesting is a Short Wright 
biplane the first of Its kind built In England and belong 
lng to the Hon C S Rolls This machine has flown 
about too miles and has won many prim In general 
■design It closely resembles the machines ussd by the wnght 
Brothers There are twin screws chain driven the 
dimensions are 40 feet by 98 feet by 8 feet Another Short 
biplane is shown belonging to Mr J T C Moore 
Brabazon This machine measures 45 feet in breadth 
38 feet In length and 91 feet in height The weight of 
machine Complete with aviator and in flying order is 
1*00 lb the actual lifting surface is 450 square feel 
The machine Is fitted with Short’s patent front elevators 
and balancing planes and has their system of trussed 
girder skids Twin propellers are fitted running In the 
same direction this la the first time this principle has 
been adopted and has proved to be very successful A 
front vertical rudder has been substituted for one In the 
rear for directional steering The speed Is about 48 mites 
per hour and the machine has made a large number of 
flights that of March i, 1910, being of 39 minutes' dura 
lion in covering a distance of about 95 miles. This 
machine won the 1000I prise (Drily Mafl) for the circular 
mile all-British made. A monoplane built by Messrs 
Holland and Holland and belonging to Mr B Nteobon, 
Is also shown 


Messrs. Short Bros also show a new biplane built for 
the Hon C S. Rolls The engine Is a Green four-cylinder 
105 mm. by iso mm bore, giving 38 horse-power at 
noo revolutions per minute The lifting surface is *70 
sqaare feet and the weight complete is 700 lb In the 
erniese Is a Sommer biplane also owned by the Hon 
€• S (toll* This machine Is fitted with a Gnome engIns 
<(rotarMessrs Humber of Coventry, show three xnono- 
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planes of their own manufacture The wcrfemhashlft mtd 
finish 6f these machines are beyond reproach Mjysrs. 
A- V Roe and Co are represented by a tri$*ftt of 
British make. This is so feet tong by m Aft 

Span, and Is 9 feet high The main plans*! and also wm 
tail, consist of three planes arranged out over til* 
the total supporting surface being 330 square. Idst ZW 
weight without motor and fitting* is sjo fib All Ike 

£ lanes are under control, so that the angle of attack oan 
b adjusted from the steering wheal, ana the audit pla nes 
can be warped. The seats for the pilot apq one passenger 
are behind the main planes, and the engine and protoflsr 
In front Machines of this type have mads frequent 1 Ijtighfs 
with a motor of 9 horse-power only and start qmwy, 
often in twenty yards 

Messrs Bldriot have three of their models No XI crash- 
Channel type of monoplane in the exhibition Theda 
machines are fitted with a three-cylinder Anrnni motor 
giving about 35 horse-power, bore, 105 mm , strobe, 
130 mmi, wright In full running trim 60 kilograms 1T» 
propeller Is made of layers of French walnut of diameter 
3 x metres and weight 4} kilograms only Its speed to 
from xaoo to 1700 revolutions per minute The monoplane 
measures about 35} feet across the wings, and It About 
36 feet long tho sustaining surface Is about 14 square 
metres. The total weight of the machine is about 300 
kilograms including the pilot and fuel for a two-hours’ 
run The speed Is about 68 kilometres per hour, and the 
machine can lift and sustain in flight about is kilograms 
per square metre of supporting surface, is about 5 tb 
per square foot 

Messrs. A Darracq and Co show the latest type of 
Farnton biplane The length Is 39 feet span 33* feet, 
height tx feet 4 inches The supporting surface is 480 
square feet and the weight without engine Is 1030 lb A 
Cnauvlire propeller 8f feet In diameter Is placed at the 
rear of the main planes The motor on the machine 
shown Is a 40 horse-power Darracq four-cylinder horizon 
tartly opposed bore 130 mm stroke iso mm The 
cylinders are water-cooled and the weight with oil and 
water pumps and carburettor Is *43 lb The machines are 
made under the personal supervision of Mr Henry Forman 
at the ChAIons Camp m France 
The Demoiselle machine of Mr Santos Dumont shown 
at the Clement Bayard stand Attracted great attention 
This is claimed to be the smallest lightest and fastest 
afcroplane in the world The length Is about ao feet width 
out 18 feet, supporting surface xio square feet, weight 
34s lb with a two-cylinder water-cooled motor The 
radiators are arranged close up under the wings one on 
each ride of the main frame The horizontal and vertical 
planes forming the tail are rigid as regards one another 
but the tail can turn as a whole on vertical and horizontal 
axe* for controlling directional and elevating steering 
Another interesting exhibit at this stand is the engineer a 
cab of the dirigible Clement Bayard We noted In the 
engines shown at this stand the care which had been taken 
to lock ail nuts and fastenings so as to prevent them 
becoming loose 

A Grtgolre Gyp monoplane shown by the Flat Motor*, 
Ltd did not arrive until ten o'clock on Friday evening 
It la interesting to know that the machine waa ready fSr 
exhibition shortly after eleven o'clock on the same night, 
showing the ease with which the monoplane type can be 
erected The PhcasiK Radial Rotary Motor Co Ltd, 
show part of a twelve-cylinder rotary engine under eon- 
straction for Mr Cody 

The Motor Supply Co Ltd., show an Avis type mono- 
plane built by the Scottish Aftropjan# Syndicate of London 
Thli machine Is entirely of British make except the 
10 horse-power Ansanl engine The machine is of the 
non-lifting tail type, *7 feet wide and 37 feet long. The 
main planes have a surface of 160 square feet The 
weight without motor 1» a80 lb the weight of the motor 
complete Is 150 lb Mews. Mulflner of Long Acre, ri»w 
a monoplane of entirely British make This machine feu 
an Improved system of warping the trailing edge, com¬ 
bined with the action of a non-lifting type or elevator and 
| a rudder at the rear Messrs. Mann and Overtons* Ltd 
of Phnllco show a monoplane of the Santos Du moat type 
An English-built monoplane la shown bv Mum k 

■ Lascellct and Co Ltd, and an all-British Mptato by 
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EXPLORATIONS IN THE GLACIER TRIBU¬ 
TARIES OF THE SHAYOK RIVER # KASHMIR 
TERRITORY 

1 H the Timas of December si, 1909, reference vts mnde 
to certain dlsoomiee by a party consisting of Dr B G 
Loggstaff Dr A. Neve, end Lieut, A, M SUngsby In the 
Kasmnlr Himalaya The Geographical Journal of Novem¬ 
ber! 1900 Also had an article, based upon an account of the 
lour, w ritten by Dr Neve in the Times of India of Septem 
be? 4. A few remarks concerning the addition to HIma 
fcyan geography referred to in these communications may 
to of interest. 

The topography of this part of Baltlstan requires 
explanation li the atlas shake are examined it will be 
seen how very few trigonometrical points arc to be found 
eAst of longitude 77° They ore much fewer than in the 
portion of Bsttlstan I had to survey on the Lower Shayok 
and Indus and the branches of the Shlgar tributary of the 
latter river The difficulties of penetrating into these out 
of the-way valleys were very great and It was almost a 
superhuman task for Mr Ryall and other assistants to 
produce, in the limited time given them* a better or more 
accurate Idea of its geographical features Very few of the 
glaciers were followed up or can be followed up so their 
sources were merely sketched in by eye from a distance 
Venr many tributaries are Inaccessible, either from their 
rocky wall like sides or the stream being too deep and 
rapid to ford there being no bridges or the means of making 
them Thus the topography can only be classed as rough 
reconnaissance The Saichar valley and Its glacier was not 
ascended far If at all and even the distance and sice Mr 
Ryall assigned to it some twelve miles N W from Saichar 
would in nature appear to bo its total length it probably 
has a bend and If straight a distant Ice fall or a local 
narrowing might give the appearance of a watershed I 
have not heard of Mr Ryall for very many years if he is 
Still Uvlag he would be able to tell us whether he ascended 
the glacier to any distance His field book, if it is to be 
found, would give much Information as to where he went. 
There would be bis boiling point observations, and the 
notes he made In It 

There can be no absolute accuracy In the topography 
at the head of the Kondus Valiev south-east of Snowy 
Peak K This valley I would point out is well worthy 
of further exploration because it is possible some high 
point on its eastern side could be reached from which a 
view would be obtained of the higher portion of the newly 
discovered Terim Glacier and the snowy range which 
bounds It on the north-eastward Concerning the Tenm 
Glacier extension of the Saichar, die discovery alters the 
position of the main range, which may be taken as fairly 
well bid down up to lat m* 30* long 77 0 30' North of 
35* 3°* to about lat 3c* 43* and long 77° has 
cMtably to be mapped This Is some forty five to fifty 
miles In length, and lies fifteen miles or more further to 
the aerth «nd eeetwerd. It !• to be hoped thet Colonel 
Loag. the present Surveyor-General of India, ■win tee hi* 
way to depute one or two of hl» beet officer, to extend the 
inaiqplatiea fix more points end accurately lay down 
Am comer on a plane table—an attractive, delightful 
summer’• work for tomeone 

That very high peaka ia thli corner, lying to the east 
Of Keaad Gueherbrum, escaped the view of the trlangule 
tore whan they were observing at the principal station! of 
ffi* Rhmr end Chaogchenmo series is not surprising 
The high mass between the head of the Nubra River end 
fte Shayok, so,ooo to us ooo feet would hide much From 
trigonometrical stations east of Leh the seme portion of 
the main wafer pardon Is shut out by another lofty mas. 
» »>°?9 to as,000 fast, dominating the Shayok Valley on Us 
fiortbfrp side 
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Tht Shayok series was a vary short one. the of 

2SS rvatio I 1 L 1 d,d not extend to lot 35° and from the two 
higfort statiorts AjanHung 19 903 feet and Tetthap, 29,7*5. 
feet, overlooking and south of the Shayok Valley pastas at 
the head of the Saichar Glacier would not be ririble 
owbig to the intervening mountain mosses 
A point of Interest is the great length of the Tarim. 
Glmcta*, estimated at forty-four miles, next Its position 
and direction In connection with the trend of the ranges 
in L a ri sk and the mountain area both to the eastward 
and westward This great glacier, as described, would 
anpear to occupy a blank on the map and like a piece 
of a puzzle exactly where It might be expected to fit In 
This the topography at the head of toe Saichar Glacier 
and the Une of the main watet porting did not previously 
indicate on the atlas sheet 

A valuable compilation was published in 1907 vis * A 
Sketch of the Geography and Geology of the Himalaya 
Mountains and Thibet, 1 by Colonel G Burrard RE. 

F R S superintendent Trigonometrical Survey, and H H 
Hayden supenn endent Geological Survey of India In 
2M5—presidential address, Geographical Section British 
Association—I made an attempt to bring the remarkable 
parallelism of toe mountain ranges Into some sort of 
systematic sentience from the plains up to the loftiest parts 
of the Himalayan chain Correctness in detail was not 
to be expected over such an extended area yet It is some 
satisfaction to find the general principle underlying my 

f lans and sections has been accepted bv officers of the* 
ngonometrical and Geological Surveys My Shayok Kallas 
range they call the Kailas for my Mustakh axis which 
I considered one of the most Important they adopt that of 
Karakoram but I am now inclined to think from what 
Dr Loogstaff reports that yet another well marked elevated 
range Is Indicated by an extension of Younghusband s 
Agmls on the northern tide of the Oprang Valley continued 
to Longstaff s new peak 27 610 feet, about long 77° and 
lat 35® 30* (1 nde Geographical Journal January iqio p 
65) I am doubtful If this assigned position is correct for 
on the atlas sheet it Is close to the head of the glacier 
called Sherpl Gang In toe Kondus Valley The position 
long 77° so' and lat 35° 40' given In the Ttmes of India 
would appear to fit In best with the general account The 
Karakoram pass and watershed lie some forty mile* to 
the north-east of the Saichar Glacier and must therefore 
fall on a still more northern axis of elevation running 
m the direction of the LmgzhUhang plain and quite distinct 
from my Mustakh one 

From Leh the direction of the Ladak axis or range 
Is Indisputably to the south-east and It leaves toe 
Pangkong Lake and Rudok well to the north but the 
west and east wrinkling exhibited In the ranges much 
further to the north has not been so definitely established 
owing to toe absenre at many points of geological data to 
link them up this is particularly the case with the 
Karakoram pass and the country north of th Changchenmo 
range 

The topography of this area lead* me to notice what ts 
written In the above-mentioned work bv Colonel Bumrd 
and Dr Hayden part li p 100 — Even toe great 
Karakoram peaks themselves seem to follow two align 
merits The Masher brum peaks and peak 63 or Kia 
(table v of part 1) surmount a ridge parallel to that on 
which the peaks of Ka and ( usherbrum stand and at a 
distance of ten miles from It This feature can thus be 
explained 

The Masherbrum ridge westward from K6 25 119 feet 
the peak which the Duke of the Abruzri ascended to 14 
feet last summer represents together with the Mustakh 
Pass granite axis one main broad line of elevation The 
Bahoro Valley occupies the tiough scoured by its glacier 
along the strike and junction of the stratified rocks of the 
Masherbrum side which originally lay up against the 
granite and may very possibly have been once continuous 
over It The southern Masherbrum ridge is in fact only 
a secondary feature the result of denudation 
1 cannot say for certain what Ka Is composed of--prohablv 
not granite more likely of the metamorphic and stratified 
series coming in on the north of the axis This may be 

explained in more detail ( „ __ * 

The stratified rocks schists and slates limestones and 
sandstones a series of enormous thickness composing the* 
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Penjal and Zanskar systems occupy u It were ellipsoid 
basins or long trough* in the granite, and crushed up 
against It Lines or drainage often follow the line of 
junction breaking through the basal granitoid rock at 
certain points we find a very instructive section on the 
Panmah Glacier further west* which has Out its way down 
through the main granite axis having here a breadth of 
un miles or so Further up the glacier * at Drcnmung, 
where it bends round to the north west, this main source 
the Nobundl Sobundl Glacier Ues parallel to the line of the 
main water parting between the Indus drainage and the 
Oprang Valley The brood river of Ice Is bounded on 
the south west by the granite, on tho north-east by a 
great senes of strati Bed rocks forming the elevated main 
range for many miles and dipping to the northward The 
breadth of granite continues thence for fifteen miles south 
east and then another twenty five miles east towards 
Gusherbrum and comes in in the Baltoro Valley forming 
the wonderful spurs and peaks of Its northern side 
Across the breadth of tho glacier, moraine after moraine 
for some three miles the precipitous southern flank of the 
Mashcrbrum Ridge rises, all of stratified rocks and Gusher- 
brum at the eastern end appeared to be of the same senes 
but closer to their junction with the granite and vertical 

At Gusherbrutn K6 and K a slight charnje in the strike 
of the whole mountain mass takes place The head of the 
Tenm Glacier according to Dr Longstaff extends up to 
Gusherbrum and he has proved that this glacier is the 
head of Riall s Saichar Glacier which, so far as it is 
shown on the atlas sheet has a direction NW to S E 
the line of vallev trough being continued eastward in 
the Nubri to the junction of that nver with the Shayok 
There seems a probability arising from the interesting fact 
mentioned by Dr Neve of granite rocks on the south 
o* the Teriin Glacier stratified rocks on the north that the 
former correspond to those north of the Baltoro Valley 
and that the stratified series from near Gusherbrum con 
tin ues east and forms the water parting between the 
Oprang Valley and the Terlm Glacier If such be the case 
we have a continuous strike of granite along the Nubra 
River to Changlung vide Lydekker s map Memoirs of the 
Geological Survey vol xxn thence to the Marse mik La 
which I know to N\ak Tso of the Pnngkong and so on 
towards the \ling Kangri range leading into Dr Sven 
Hedin s Trans Himalaya 

To return to the Masherbrum ridge this finds Its 
counterpart further west and is represented by those re¬ 
markable sharp pointed peaks No n Bi6 and Bi$ t on 
the east side of the Biafo Glacier This great glacier and 
the Hisper Indicating the position of this Mustakh axis as 
far as Hunza Nagayr is truly one of the most striking 
physical features to be met with in the Himalayan chain 

H II Godwin Austen 


B0T4MCAL PAPERS FROM CAMBRIDGE 1 

THF six papers referred to below are the work of 
x members of the vigorous school of botany (including 
paleobotany) which now flourishes at Cambridge 
(0 Miss Stephens s investigation begun in the botanical 
laboratory of the South African College at the suggestion 
of Prof Pearson 4 s of considerable importance The 
Pemeaceae are a small order of heath like shrubs allied to 
the Daphne family and limited to the south western region 
of Cape Colony Out of the five genera, three represented 
bv six species have been examined and have all been 
found to agree in the essential points 
The oiarv has four carpels and four loculi each of 


1 fi) The Kmbrro-uc and Kpbryo of certain Pstudrcod Bjr £. L. 
4 'mhw* (Ammmii qf Brtmny vol ksUL, pp. 3 * 3 * 7 ® P* ** v *»d *xvl 
July loos ) 

<*> Tht Atuuowv of etnitk**, Undl By W Suk*. {New 

P*?t*ff*t*f vol rii- PP- sop-at fie*- M-T4 Novambor 1908) 

($V Wptai on the Anato»y of Dhm tduU Ltadl. By F W Sooth and 
H H Compton, {Ibid pp. 313-39 fig* 35 40, November 190®,) 

(4) On a Cone of C*Um*ttmchyi Bttu u y m u m , Umshtn, attached to a 
Leafy Shoot By H Hamduw Tho maaTJJiu voL vUi pp. >49-60 
pi 1 * and fici. 31 33 July iqoq.) 

{*} The Merpbdocr end Anatomy of tUricmUri* brickimt* Oliver By 
C/W Pp. iiT-pot fin. 6-ifc April 1900.) 
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which contains from two to four anatropems ovules with 
two integuments. The embryo-sac is derived direct# 
without intermediate cell-formation, froth Its mother, qeu 
hence the reduction-division takes place in tha nucleus oj 
the embryo-sac* Four nuclei are first formed, and theft 
each of these divides into two. The four pairs of node! 
are usually found lying cross-wise, one pair at each end 
of the sac and the other two at the aides Each pair thee 
divides again, four free nuclei, one froth each group, futt 
to form the primary endosperm-nucleus while the three 
remaining cells in die four groups assume more or leu 
the arrangement and appearance of an egg-apparatus 
Thus the mature embryo-sac normally contains four peri 
pheral groups of cells each group resembling an egg 
apparatus and four nuclei In the middle, fusing to fofit 
the endosperm nucleus, occasional variations from the pre 
vailing arrangement were observed Usually it is tin 
ovum belonging to the group nearest the mlcropyle whirl 
is fertilised In the case of this apical group fertflisdtior 
has been repeatedly observed there is no evidence 
that parthenogenesis occurs The interesting question 
whether the quadruple endosperm nucleus is fertilised, m 
in typical anglosperms by one of the male nuclei has no 
yet been determined The embryo is remarkable for thi 
absent e of a suspensor the small development of th< 
cotyledons in comparison with the bulky hypocotyl am 
the absence of a root-cap up to the time when tho seed ii 
ripe 

The significance of the peculiar typo of embryo-sac in 
this order (only paralleled as yet by a species of 
Fuphorbifl) is fully discussed The interest of the ques 
tion is enhanced by the consideration that the Penosacem 
appear to be a dying-out family as suggested by their 
limited distribution the non germination of the seeds in 
culture and the extreme rarity of seedlings in nature 
The author sums up her conclusions as follows — 4 This 
embryo-sac is probably to be regarded as a derived form 
with all fopr megatporet include*! in its development rather 
han as a primitive one It is suggested that in 

(ither case its endosperm is formed like that of 
Welwitschui by a fusion of potential gametes all the 
nuclei in the sac being looked upon as potential or reduced 
gamet(>s 

(a) The genus Saxegothsca is represented bv a single 
species a small yew like tree growing in wet woods on 
tne upper slopes of the Chilian Andes Mr Stiles has 
made a detailed Investigation of the anatomy of both 
vegetative and reproductive organs and confirm* the posi 
tion usually assigned to the genus as a member of the 
Podocarpem a tribe of toxoid conifers At the same time 
he finds many points in common between Saxegothsea and 
the Araucanesc Ho unnecessarily weakens his case by 
the statement that Saxegothaea differs from the 

Araucariefc in having the ovule inverted* (p a 18) the 
ovule is of course inverted in both groups alike 

The author concludes — Thus it would seem probable 
as I mdlov said m his first description of the plant [1851] 
that Saxegothnea is a transition of a remarkable kind 
between the Pinaceae and the Taxaceae * The conclusion 
is interesting ns it supports the view that the ConAferales 
are essentially a monophyktlc stock 

(3) Tho authors Messrs South and Compton were so 
fortunate as to have at their disposal a plant of the 
Mexican cycad Dioon fduk no less than iso years old 
it had spent thirty years of its hfe in the Botanic Garden 
at Manchester In so old a plant—65 cm in height and 
80 cm in girth—the narrowness of the vascular lone was 
remarkable it was only J cm In thickness one fifteenth 
of the radius of the stem this poor development of the 
conducting system is accounted for by the small number 
of leaves functional at one time the slow rate of growth 
and the xerophllous habit The structure of the stem is 
normal as in Stangetia, showing none of the vascular 
anomalies characteristic of some other cycadaceous genera 
Within the stem two dome-like systems of internal strands 
running out into the withered peduncles of bygone cones, 
were observed The authors accept Count Sohns 
Laubach's interpretation that the growth of the stem Is 
sympodlal each cone terminates the main axis whlls the 
stem 4 s continued by one of a pair of opposite buds The 
presence of two such buds (one being abortive' I* ■» 


KtAHCU 17, 49roj 


NATURE 


83 


obatfTation of the authors and is interesting from the 
analogy with the early Mesozoic genus Anomozamites in 
which each fructification Is In a terminal position in the 
fork between two vegetative branches. 


The enetomy of the peduncle effwe with that in *■' have pieced together the'refill of "their'Tnveetiga 
Stangerla, eentripotal xyletn occurring In the upper part, ‘ion* in the form of a nnort undertaken for th» Mark 


whl)e small, bund-ending bundles often of ooncentrlc 
Structure, are present in the basal region 
Nodules perhaps comparable to those of the Legu 
minoaas. occur on the roots. The authors regard the 
srmpodiat organisation of Dioon an^ Stangeria as primU 
live, and hold that the monopodial growth of the trunk 
observed by Prof Pearson In Encephalarto* is clearly a 
later development, and connected with the production of 
several conea simultaneously 

(4J Though for many years past no one has doubted that 
the fossil cones grouped under Calamostachys were the 
fructifications of catamites the direct proof of continuity 
has so far been lacking In the case of those specimens 
whlch^ at the same time show the internal structure pre 
served In this memoir Mr Thomas records the dis¬ 
covery of the well-known petrified fructification Calami 
sttuhyx Binntyana in connection with the vegetative organs 
of the plant to which it belonged He has also made some 
Interesting incidental observations—the probable presence 
below the lowest whorl of bracts of a disc comparable 
t* the annulus of Equisetum, the presence of hairs (rare 
In this family) on the axis and the close agreement In 
structure between the bracts and the vegetative leaves 
The author has also observed Impressions of cones and 
leafy shoots which he refers to the same species with the 
petrified specimens Identifying both with tne Paracalamo- 
stocky* William von 1 of Weiss and the AsterophyUttes 
(1 alamocladui) grandts of Sternberg He suggests with 

f food reason that the name Calamostachysjitnneyana 
uiherto u*»ed for the structural specimens may represent 
a type rather than a species In discussing the morpho 
logical questions involved the author rightly emphasises 
the homologv between bracts and foliage leaves so clearly 
bi ought out in his specimens 
(s) Ulnculana brachiata is a small species from the 
Sikkim Himalaya discovered by Sir Joseph Hooker it 
grows at an altitude of about ix 000 feet on the trunks 
ot Abies Xlebbtana among moss The plant consists of 
a flowering stem two or three Inches high, a few reni 
form have* and several slender runners bearing tiny 
bladder traps and tubers The point of main Interest as 
in other species Is the morphology of the runners in 
i elation to that of the leaves The simple view that the 
leaves are ph>Homes and the runners cautomes is 

rejected on account of the Innumerable transitions 
between the two and the fact that the bladders are found 
Indifferently on both The theory that the runners are 
specialised leaves has been strongly maintained by Goebel 
but the author Mr Compton favours the alternative 
interpretation advocated by the younger Schimper that 
the runner* are of the nature of stems and that the 
leaves have been derived from similar organs bv a 

process of flattening—that they are in fact phyllocladcs 
The question is one of much difficulty the author puts 
nis case well but we take exception to the argument that 
his interpretation “ is without the theoretical dement of 
the contrary view in that it does not tend towards an 
abolition of morphological categories,* The question as 
to the modifications thit may have taken place in the 
organs of the genus l tncularla must surely be decided 
without reference to the convenience of the theoretical 
morphologist 

(6) Mr Bartlett s little paper 1* a description of two 
nwering shoots of the common woundwort found at 
Medstead in Hampshire which showed certain floraJ 
abnormalities Increasing In degree towards the apex of 
the shoot In the extreme cases the pistil was represented 
5 ) hairy follareous carpels usually united by their 
jtiges below* and bearing abortive ovules This terato- 
loglcal condition confirms the conclusion based on deveiop- 
ment, that the pistil of Labiate Is really blcarpellary 
though the ovary Is ouadrilocular The floral axis pro- 
2 *®*“ *P® X within the modified ovary one or more 
flower-buds—« °f Masters * 11 median floral orolifi 

cation D H S 
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THE PRODLCTION OF BLACKWATER 
FEVER 1 

jQRS R \RRATT and Warrington \orke 


J - - »*M>ort undertaken for the black 
water fevet expedition to Nynvnland The object of the 
work was to determine how blaikwater fever is produced 
in brief it mav Be stated that the authors have failed to 
accomplish this object Incidentally, the work was in 
tended to throw light on many of the unceitamties con 

succeeded ^ eVer in ^ l8 they have 

In simple language blackwatcr fever is a fever which 
occurs in persons who have bten treated with quinine 
usually for malaria, and the clinical connection b< tween the 
fever and the quimm his been placed beyond depute 
The authors after studying the processes of the dissolving 
up of red blood corpuscles undir a large variety of con 
ditions adduce ample evidrnce to show that the alkaloid 
quinine can hmmolyse red blood cells but that a duect 
action of the alkaloid in the body is excluded because th 
concentration of the quinine in the blood plasma of persons 
under treatment for malaria is utterly insufficient to piu 
dure an ascertainable amount of hTmolysis 

Since quinine pla>$ a part in producing this peculnr 
condition but does not cause it directl) it was necessary 
lo look farther afield for other irtiological factors rhe 
authors have investigated the condition of the plasma itself 
since in another dis«ase in whith dissolved blood corpuscles 
aie seen the ha mol) ms has been proved to be due to a 
substance in the scrum known ns hamohsin No true 
of such a substance could be found in the seium of black 
water fever patients They lea\e this riddle unsolved and 
turn to the question of the situation in which the turmn 
globln Is set free Proof appeits to h ive be n found that 
the site is the blood itself and not the kidnev nr uiim 
W had been supplied Another fact which his bon 
brought to light h\ the authors is tint the onh change 
which occurs in the kidneys in uncomplicated cases of the 
fever is the appeurunce of a brownish nnternl pi iced in 
the lumen of the renal tubules No degeneration 01 other 
indications of pathological conditions aie to be found 

Various other points ire dialt with nnd the leading of 
the work Is mitetlallv as isted bv the publication of 
summaries at the termination of eith chapter Thi 
theoretical reasoning is well earned out and the woik 
while failing to solve a difficult piublem certainly 
illuminates many contributory factors in the production of 
blackwater fever H \\ Armit 


THE 


ORGANISATION OF ThLHNIC AL 
FDUC 47 ION * 

'T'HF position of higher education has ill rxl immensely 
A In the last ten years since f ceased t > in intimately 
connected with teaching In the fiist place lie number 
of agencies engaged in the woik has mull plud the 
number of students they attrut has grown and the funds 
at their disposal me grcitly Iirger At thit tune there 
were two universities in England besides the old founda 
tions of Oxfoul Cambridge and Durham — Ixmdon Uni 
versity a putely rximming bod) and the \ lctona 
University at Manchester uniting the three colleges \n 
Manchester I iveipool end I ecd Now if we m ly reckon 
Newcastle in addition to Duihtm there are seven each 
well equipped and with a staff of professors competent 
and anxious to advumi knowledge and to tram their 
students for the duties of life 

But besides this there 1 in almost every important 
town a technic il school or collegp supported by mumc ipal 
funds in two esses at least outside London an Integral 
part of the university * very where doing work which mu t 
be done if we are to maintain our position In the world 

I An Invention Into the Mechermm of Production of Backwater 
Bv Dr I O Wakelin Barrett and Dr Warrington York* (Being the 
Report of the Blackwater f e* r Expedition to Nymland of the Liverpool 
Xchoni of Tropical Medicine iqot-A Annals# Trsfittal Medians and 

Pmnsltohgy wrkxTM w* ill N V r nlh " um */° u 

int»traUo» end tables ftc ft 1 crpool University Pnu London Con 
table and Co. Lid iooq ) Pn* or 6 Y , , 

8 From the presidential addr d hvered to the Aieocjation of Technical 
Institutions on February 11 by Dr K T Glatebroolt F R S 
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I do not mean that theta technical colleges are all new 
tmce 1899 most of them possibly all were ui exiatence 
before that time, but their importance la now more fully 
realised, and the magnitude of their task more completely 
^rasped, by those who are raspoflsibls for their maintenance 
sod progress 

Turning to London we bate the University with its 
colleges, University College King s Coltpge and the East 
London College, struggling to realise under no smaH 
difficulties the ideal ot a great teething university, and 
doing it with Increasing success, die Imperial Technical 
College With Its consmuedt parts, the Royal College of 
Science, the Royal School of Mines, and the City and 
Guilds College which has just started with high aims on 
its difficult task, and the numerous technical colleges too 
many to mention some of them old institutions inspired 
to naw endeavours by the wise action of the Chanty Com 
mlsslonera the generosity of city companies the vivifying 
influence of the whisky money or tne foresight of the 
education authority for the county 
A list containing the names of these institutions through 
out the country showing the funds administered cm their 
behalf, their staff of teachers and their roll of students 
would prove a formidable document and if the list were 
compared with a stall!or one drawn up ten or fifteen yean 
ago the amount of progress would be obvious. I am 
aware, of course that If we compared it whh a similar 
list drawn up for Germany or America our numbers and 
resources would appear but small 
I do not direct attention to our growth in any spirit of 
self-glorification or with any view to suggest that we ought 
to be satisfied but rather that you who are so well qualified 
to advise and to judge may take stock of the position 
may ask yourselves whether your efforts are in all cases 
being well and wisely directed what ought to be your aims 
and what your own position relative to the other agencies 
aiound which hove the same general object in view 
This is I take it, the more necessary because of the 
probable large Influx of additional work with which In 
the course of a few years educational authorities in all 
parts of the country will probably be called upon to deal 
while here In London the need for some general considers 
tion Is the more urgent because of the work which the 
Royal Commissioners for the University of London are 
now engaged upon 

What are the aims which we whose work lies mainly 
with the technical institutions of the country have to Pet 
before ourselves? What is our position in the scheme 
of education which is gradually being evolved? 

Now there are two sets of individuals for each of which 
a somewhat different course of training is needed those 
who are to be leaders In industrial pursuits and those who 
will ever remain among the rank and file While It should 
always be possible for the workman to rite to the rank 
of leader—and your scheme of education must give full 
opportunity for this—the methods of a trade school aimed 
chiefly at giving to the workers In Its district that fuller 
knowledge which makes their labour skilled must clearly 
differ from those of a college designed to give the highest 
technical training to those who are to lead and guide the 
workers 

M Leduc In a recent paper published In the BuUttin 
de la Soetttd pout VInduttn* notional *—the Society of 
Arts of France—directs attention to the four-fold division 
of German instruction iq technological science — 

(t) The comprehensive teaming which is to turn out the 
future captains and folders of Industry 
(a) The provision for putting trustworthy information on 
technological matters at the disposal of traders 
(5) Central Institutions established for the scientific and 
practical study of spetial industries, and 
(4) Local technical schools adapted to the special needs 
of particular localities 

In Germany, as we know the great technical Inttitu 
lions have de veloped almost independently of the ancient 
umversltiee 

The term university was we are told. In the Middle Ages 
used to denote any community or corporation rtgarfel 
amdar its coltactfve aspect but finally !t came to mean a 
coquMMtty of. teachers and sohokrs whose corporate 
existence had wen recognised and sanctioned by aril or 
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by ecclesiastical authority* or by both* 
it was pro bitty a scbouotfc guild, a ¥ 
bhtatloa of teadmrs and scholars formed on the mod*! of 
the trades guilds or guilds of la great tanortrs hr 
mutual protection IS still earlier days tanking ffetuMted 
mainly If not entirely in die mon as teri es and aMttarfc 
and the car Her umvemtiee took their rise to the en d ea vo u r 
to provide Snetrucdba beyond the raqg* of the m o nasti c 
schools. For the most part they were organised under the 
four faculties of theology, law, medicine and phtt bswg fo or 
the arts, and they retained tide constitution utuR me last 


la uerpuuiy the activity and Importance of the uafeersfo 
ties dates from the time after Jena, 1806, when, as we 
were reminded by Sir Norman Lockter In M# oral* 
dentist address to the British Association In 1903, Ittag 
Frederick WllUam III and KHi counselors, amoagtimi 
Wilhelm von Humboldt, founded the University ofBbrtin 

to supply tile loss of territory by Intellectual effort** 
fn the putin* however, it was founded on the ancient Roes, 
and when later on In the century the problem* ot the 
application of science to Industry had to he faced, and 
the technical Ugh schools came intp existence, tfcsy were 
developed independently of the universities 

By 1903 the separatum from the universities had become 
definite In Prussia the Emperor had recognised H by 
giving certain of the great school* the right to gran* the 
degree of Doctor of Engineering that pitting them on an 
equality with the universities, and by admitting the prin¬ 
cipals to the Prussian House of Lords, giving them the 
title of His Magnificence 

Now there are tn Germany ten of these technical 
universities, at Dontsig Berlin (Charfottenburg) Atx, 
Hanover Munich Carisruhe Dresden Stuttgart, Darm¬ 
stadt, and Brunswick all over the length and breadth of 
the land, with nearly is 000 fully qualified day students 
between them, and more than 1000 in addition whose 
qualifications are not complete Last year 166S diplomas 
were granted and of those who received the diploma 130 
took the degree of Doctor of Engineering. 

The age at which these students begin their work Is 
from eighteen to nineteen years and the u matriculation 
for folly qualified students at German technical universi¬ 
ties is the completion of the foil nine years’ secondary- 
tchool course at a clas si ca l seml-clatsical or modern 
secondary school Besides these there art the twenty 
older universities with 48,000 students, of which a 1am 
number study chemistry and, to use a Cambridge official 
phrase, 1 other branches of physics r The students work 
for four years, usually after a minimum period of one year 
in works and the awn of the institutions is to train marts 
Inventors high technical State and municipal officials 
captains of industry owners of great works, professors, 
secondary teachers engineers, architects, chemists, Ac. 

Besides these ten technical universities there pro speclat 
engineering and other technical schools for the training 
of owners and managers of small works foremen, clerks 
of Works, surveyors draughtsmen and the like 

Now I have not referred te this merely to mark our own 
deficiencies but rather to afford some guidance a* to the 
fines along which we are to develop Are we te look 
forward to the growth of technical universities in each 
lown arising naturally out of the colleges with which we 
are connected, but independent of, and at the same time 
rivals of the universities which In many cues axfot 
already alongside oar own colleges? 

The answer to this question must; I think, be in the 
negative with possibly one or two exceptions—ws wiU put 
aside for the present London and the two andeat uni 
veraTties—it would, I think, be suicidal to suggest that 
in Manchester or Birmingham, Leeds or Liverpool, there 
should be two degree-giving bodies, one connected With th* 
arts literature and pure sci e nce the oftffer with these 
applications of science on which industry depends \ and'tor 
this reason among ot her s. The universities of EngUjvd 
are modern creations animated Vy modern ideas, onfleon 
trotted by men whose main endeavour is to bring home 
to the mass of their country**! the blessings w kao% 
ledge The seclusion of the mediaeval cbfotef, the quiet 
of the monastery or even of the courts and'quadrangles 
by the I si* and the Gam are not for tjfotn Tfcgy art 
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■IM4 *rald (he buiy lwuAt* «f commerce, closa to the 
ntmtfqr end tfc woriibop, end thebe itwlente Mek to draw 
foem-taMlMt UaratHg and from modern rmtareh altko thoee 
| mum Ilf truth, thorn uoarrii^ hurt of netura in acoord- 
lUkM «Mfa whMk wo must {program if our country U to 
ramate grant, to hold the premier place among the nation* 

Thaib unf*er»2tl«« will do for ua what tho technical high 

«*-»»— *- 
COiMt^don and that pf the encfant universities fhey are 
a* BarabUci the Senate, the general body of professors 
and Megendoat lecturers, is not the gowning body The 
eoisrt wfth wfdeh control ultimately rests, Is a large body 
r epr es enting ail interests In the town and district* The 
ftourt select* the council which has executive power and 
on both* bodies the teachers have representatives but in 
this wap the effective management of tbs university is in 
the 1 hasiH of a email body of business men ready to give 
the IhCeSt attention to the wishes of the teachers but 
capable of bringing other qualities to the consideration of 
the complex problems with which they have to deal 
experienced in dealing with men and with affairs 

The prospects of the modern universities of England are 
bright; It Is our business In our technical schools to sup¬ 
plement by all means in our power the efforts they are 
making to solve a difficult problem Those who are to 
apeak tomorrow cqn tell you better than I how the task 
is being done 

But with all the progress we have mads we are still far 
behind Germany In very many vital respects 1 am aware 
that the standard of entrance at our universities is being 
gradually raised it will be long indeed before it reaches 
tile nine years secondary-school course required in Prussia 
for admission to any of its four technical universities 
Still we may look forward with some certainty to the time 
when our universities will do the work for England that 
those four universities do for Prussia and whits in some 
cases the connection between the technical college and the 
university will be very close. It Is well to realise that there 
is an Immense task before us which cannot be touched by 
the universities University work is in the main day 
work it calls for the whole time the whole eneigy of the 
student It may be that for a time in some of its pro 
final nary stages some progress can be made by evening 
work, but a full university course demands more time 
than a bard-worked man should give after his day a task 
it done The marked feature of the technical college is 
its evening work, the education it provides for those who 
have by day to make their living raising and Improving 
the quality of their work by training their intelligences 
by putting clearly before them the why and the wherefore 
of the processes In which they take part. 

1 am not sure whether statistics exist as to the number 
Of these students the classes they attend, and the work 
they do. 1 have seen figures for London and no doubt 
they might be obtained for the country at Urge Few 
amoag these students hope tp reach university standard 
nor should their teaching be planned as though this were 
the main object in view They fall It seems to me into 
two main categories the adolescents—to use the word of 
the continuation schools report—who have recently left 
ftchool to commence some trade, and for whom the con 
tinuation schools art designed and then the older work 
bien who want to understand the work they do, to pro 
pare themselves for post* as foremen or ov e rseers and to 
be given soma wider outlook on fife than the shop or 
factory affords There Is room for a large development of 
both then tasks far more coordination of the work and 
gHAtsr continuity of effort. Elementary technical educa 
won le beaded In all our towns technical universities are 
oeefed in a few great cities only for these latter we must 
ooosentrata both students and teachers* 

mbeme whereby the mning technleel Inrttutlon. of • 
fapw would knit to a technical university in one of the 
df population as their university would 
their work In connection with the day classes of 
Oto TOVersm and would confine their own ambitions 
3® wderpte bounds, endeavouring to do their work 
yftjf P*** with the highest possible efficiency 

iWMde moth lor the real interests ofthe nation To 
P^oawto such a dfcheme ought not to be a task beyond 
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the powers of this association It is a national work, and 
one which should readily gun the assistance of the national 
authorities. 

In any scheme two matters must he borne In mind* A 
system of bursaries and scholarships must open the uni 
veralty to any student who can sufficiently profit by the 
opportunity thus offered this is generally admitted but 
In addition, It should be possible for the teachers to 
advance knowledge by research and study To do this in 
each technical school or trade school is clearly impossible 
If its importance were once recognised it ought to be 
possible to arrange for facilities (or the work for teachers 
In the district m the laboratories and class-rooms of the 
university 

Oxford and Cambridge are outside any such scheme 
London, again, offers special problems of Its own 

The two ancient universities need not detain us long 
England, owes so much to them and English science so 
much to Cambridge in particular the home of Newton 
Young Cayley Stokes Kelvin and Maxwell to name 
mathematicians alone that one who realises all the 
benefits Cambridge can bestow upon her sons can only 
express the very deepest regret that the regulations of the 
University still close her doors to many young English 
men on whose future she could exert an inestimable 
influence for good, still even If an elementary knowledge 
of Greek were no longer necessary for entrance Cam 
bridge must devote herself rather to the study of pure 
science than to that of technics and engineering students 
who go to Cambridge are prepared to spend time and 
other advantages besides thosi> of their 
Cambridge does not aim at being one 


money in 
technical 


ication 


of the great technical universities but rather a home of 
sound learning and religious education from whence may 
great generalisations and new Ideas to fertilise the 




As to London the problem Is most complex We have 
the university, the university colleges now happilv a part 
of the university itself the Imperial Technical College 
with its own constituent parts tho Royal College of 
Science the Royal School of Minea and the City and 
Guilds College the Finsbury Technical College and the 
various polytechnics and trade schools V/hat from our 
point of view are to be their connections and under what 
scheme can they best combine to meet the wants of the 
seven millions of people for whom they provide? 

We have to provide for the masters and leaden of 
Industry by institutions giving a wide and comprehensive 
training suited to their needs we have to secure that the 
workers shall be able lo gain tho knowledge needed to 
make their labour fruitful to themselves and to the State 
when young In technical schools adapted to the require¬ 
ments of tneir trade and when more m tlure in more 
highly specialised institutions organised to promote the 
scientific and practical study of special mdu lues 

There it yet another class limited m numbers but 
valuable beyond measure to the State tho* to whom It 
Is given to advance learning—the potential Faradays of 
this great city , , , 

For the first class we ha\r the university with its 
constituent colleges and partfc but *ue we to have one 
university or two? Shall London University embrace ns 
its name would imply the whole of learning the arts 
and sciences literature economic* theology law 
medicine and the technical applications of science or are 
we like Berlin to have two universities side by side the 
one dealing with the older studies and pure science the 
other the technical university taking under its care those 
practical developments of science on which the welfare 
nay the very life of the country hangs’ 

The matter is now under consideration and this is 
perhaps hardly the place to discuss it I would only say 
that the example set by Germany though to follow it 
would entail many difficulties is not lightly to be set 
aside In any case some change must come in the pre 
sent government of the umvwdty—a change I trust 
which will place the executive control of Its fortunes in 
the hands of a much smaller body than the Senate will 
leave the various faculties more free to develop on the 
Unee best suited to each case and will concentrate more 
completely than is at present possible the highest studies 
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affording to its students the opportunities which they now 
leek for post-graduate study and original research | 

At any rate, we may take it that the Imperial Technical 
College will become the technical university for London~- 
whether as a part of London University or as a new uni 
versity working alongside It does not for our present 
purpose matter—concerned chiefly with honours students 
entering with high qualifications for k three or four years' 
course including post-graduate study and research 
While referring to research let me say I do not think 
>ou can successfully command a college, either by Act 
of Parliament or by Royal Charter to become the homo 
of original research You can foster the endeavour by 
your regulations and the proper provision of hinds but 
success depends .mainly on the men who guide the students 
and direct their energies It was Liebig who made 
Cfasten the physicul laboratory of Berlin became famous 
because Hclmholfr worked there it was not the cellar in 
the old university buildings or the funds available for 
inquiry which drew students from all over the world to 
Kelvin's laboratory at Glasgow Rowland and his staff 
Hre the real founders of the Johns Hopkins University 
to-dav it is Thomson who fills the Cavendish Laboratory 
and Ramsay who attracts our ablest chemists to a some¬ 
what second-rate laboratory in Gower Street To expect 
a distinguished body of post-graduate students to flock at 
once to a newly opened college is a vain hope but this 
is a digression The Imperial Technical College will In 
time become the technical university of I ondon To 
achieve all that Is aimed at time and a more generous 
support on the part of thoso who have Interests of edura 
tion at heart alone are needed 
To this university there must be many avenues of 

approach it must spread its roots afield among its 

students some—by no means all—will pass through the 
pol> technics for it appears to me the primary work of 
the polytechnics Is not to prepare undergraduates for 
degrees in science and engineering but rather in the AM 
instance to supply needful knowledge to the worker 
No doubt it is necessary that in view of the sire of 

London, there should be centres of university work In 

various parts It is desirable that some of the polytechnics 
should organise themselves so a* to meet this demand 
but is it necessary for all to do so? 1 do not wish to 
express an opinion so much as to raise a question 

I think I realise in part tho feelings of the teachers 
their university students are I take it among their best 
the chance of doing research work turns largely on having 
one or two such students and research work must be done 
if your teaching Is to be kept alive and vour roursps at 
any rate to advanced students made fruitful but Is the 
highest work or even work up to degree standard in many 
subjects to be attempted in every polytechnic ? The expenne 
of such a plan must be verv heav> the strain on the 
teachers enormous Suppose that Instead of endeavouring 
to cover all the instruction required for the B Sc degree 
each Institution made a serious effort to specialise only in 
one or two of the required subjects leaving the others to 
Other polytechnics, would not this relieve the pressure’ In 
this chosen subject the principal would draw round him a 
large and able staff who would attract students from a wide 
area and his college might in time become a soectalisod 
school of technical research The teachers in this subject 
would find In their work ample opportunities for mvesttga 
tions of real importance in the other branches of science 
the work would be avowedly mpre elementary and the 
teachers probablv less competent to resenrch but if the 
classes were mainly evening such of the staff as wished 
might cnrrv on investigation In the centra! labor atones of 
the university or possibly at some other polytechnic where 
the subject of the research was made a special object of 
study 

One point more Among vour many students are some 
of very marked ability perhaps of genius Ease their 
paths by aH methods within your power Let me urge on 
the governors of your various Institutions and on those 
who hold the purse if there are any such who can hear 
me that expenditure on scholarships or bursaries for such 
on material and apparatus for their researches will soon 
i^oky Itself inrthe effect their work will have In applying 
science to Industry and trade in discovering new means 
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whereby the forces of nature may bo harnessed to do the 
work required by maiv 

To conclude, my drqom would picture a central- itekmm! 
university for London a place where students >otily*©f 
proved capacity were admitted where the staff wetfe Mo 
to conduct original investigations and through these to teach 
their students where scholars and prlaemen from the 
various technical institutions of the district were collected, 
and where the teachers In the polytechnics and ‘Other 
colleges were freelj welcomed to carry out researches * 

In close connection with this there would bo a number 
of colleges day colleges chiefly organised so as to provide 
the teaching required for the less advanced stages of'*the 
university Tho suitable centres for this work wouW n 0 f 
course need to be selected with due regard to geographical 
conditions Beyond these again would come the poly 
technics engaged chiefly m evening classes for the worker 
but each with its one or more departments organised so 
as to provide teaching and means for research of the 
highest character with its teachers recognised by the 
university having a common Interest In promoting tho 
welfare of the central body and looking to the professors 
as their leaders in the search for truth 

Whether this dream comes true or not I am clear that 
a scheme for technical education In London must aim at 
coordinating existing effort round a central institution 
and in this endeavour must recognise the self-sacrificing 
labours of those who in the past ten years have done so 
much to forward the great movement—the governors and 
the staff of the Institutions represented on this association 


UMVERSITY AND EDUCATIONS 
INTELUGENCE 

CAMBkiPGK —Hie general board of studies will shortly 
proceed to the appointment of a Stokes lecturer in mathe¬ 
matics in succession to Prof Hobson The appointment 
will be from June 24 i9to to September 39 1013 The 
annual stipend Is aoo/ Candidates are requested to send 
their applications with a statement as to the branches of 
mathematics on which they are prepared to lecture and 
with testimonials if they think fit to the Vice-Chancellor 
on or before April as 

The Allen scholarship has been awarded to Mr R 
Whiddington of St John's College Mr Whiddington 
took a first class In physics in part it of the natural 
sciences tripos In 1908 

Sir Aurkd Xrogh K C B formerly Director-General 
of the Arm> Medical Service has accepted the rectorship 
of the Imperial College of Science ana Technology and 
will take up tus work at an early date 

A Rwjter message from Bombay announces that Sir 
Carnmbhoy Fbrahim Hat given to the Bombay Government 
a sum of 30000 / for the improvement of scientific tram* 
lug, the encouragement of research and the provision of 
scholarships to science students of the Mussulman faith 

A mooting of the London branch of the Mathematical 
Association will be held at the L C C Training College 
Southampton Row W C on Saturday March 19 at 
2 30 p m Papers will be read on the teaching of graphs 
by Dr T Percy Nunn and Mr P Abbott A discussion 
will follow which will be initiated by Mr D Mair All 
who are interested In the work of the association ore 
Invited to attend 

Tit* Fresemus Chemical Laboratory Wiesbaden offer* 
opportunities for the pursuit of study and reseandlkin 
chemical science In an attractive part of Gennady < 9 |ie 
directors pf the institution are Prof H Fresemus Prof 
W Fresenlus and Prof E Hint* and there Is a larges 
staff of lecturers 1 and assistants The summer term infr 
begin on April 35, and among the subjects of lectures 
announced are chemical technology, stdchiomCtry micro- 
tcopy and chemistry and analysis of foods Copies of 
the regulations and the syllabus of lectures may be obtained 
upon application to one of the dtrrijttte of the laboratory 

Tu* Old Students Assoeiation^flnie Royfil College of* 
Science London, has commenced the publication of a 
Record which is to be Issued at irregular intervals as 
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occasion may demand, containing Information In regard to 
tho woric of tho asaociatiOn and other matters of interest 
to old students The association has accomplished sonu 
wefol work during the first year of its existence A 
register containing particulars of 739 old students has 
been published steps are being taken with a view to 
secure academic costume for associates of the college and 
loquirte are being made with the intention of offering 
evidence before tne Royal Commission on University 
Education in London We notice that Sir Thomas Holland 
KCIff F R S , is the president of the association for 
the current year 

Mu F M Osnton of the Carnegie Technical Schools 
Pittsburgh, has been appointed to the post of associate 
head of the electrical engineering and applied physics 
department of the Northampton Polytechnic Institute 
Cleficenwell I ondon E C rendered vacant by the resign a 
tloo of Dr C V Drysdale Mr Denton received his 
technical training at the Central Technical College of the 
City and Guilds of London Institute and for 11 time he 
occupied a position on the staff of the electrical engineer 
Ing department of the college He left to join the staff 
of the General Electric Company in various departments 
at Pittsfield Mass and at Schenectady After occupying 
these positions for one \ear he was two and a half >ears 
ago appointed lecturer in electrical engineering at the new 
Carnegie Technical Schools at Pittsburgh a position 
which he still occupies and iu resigning to take up his 
Ijondon appointment 

Ihx Department of Agriculture and Technical In strut 
tlon in Ireland has distributed a circular (Form S 41) 
giving full particulars of its summer courses of instruc 
tion for teachers to be held for the most part in Dublin 
during July and August next In July courses will be 
conducted bv the Department in among other subjects 
experimental science laboratory arts and drawing and 
modelling for teachers in day secondary schools and in 
day and evening science and art classes in domestic 
economy and woodwork for teachers in day secondary 
schools and In hygiene and sick nursing and m hous< 
wlfery for domestic economy instructresses For August 
four courses have been arranged a* follows —In metal 
work practical mathematics and mechanics and in hand 
railing for teachers of wood working tn Industrial 
chemistry for teacher* of chemistry in technical schools 
In rural economy for teachers of experimental science in 
technical schools and teacher* in national schools and in 
school gardening for teacher* in schools with gardens 
The syllabuses of work contained in the circular show 
that great pains have been taken to provide practical 
course* dealing with subiects which will be directly useful 
to teachers in their work and they should also serve the 
purpose of adding new life to their lessons when the 
teachers return to their schools 

Ov I>tda> March u Sir William H White. KCB 
F R b distributed the certificates and prise* at tnt South 
western Polytechnic Institute Chelsea Mr W Hayes 
Fisher M I occupied the chatr After the principal had 
read the report for the session 1908-9 and the certificates 
had been distributed Sir William said that in education 
he has three article* of faith namely —(1) even child 
should have an opportunity for education (3) all who give 
proof of capacity of profiting by higher training must bo 
allowed to go on (3) in getting the best educational 
ramdts the natural process of gradual selection must be 
adopted and allowed to operate This leads to apparent 
wastage, but there is no real wastage It is necessary 
to have educated men of all grades in all works and this 
h** specially to be brought home to the English manu 
facturer who does not yet realise the importance of higher 
education Sir William said that In Chelsea he felt at 
boms for when he came from Devonshire before he 
UdflCd the Admiralty m 1867 ho studied at the School of 
Shipbuilding at South Kensington and lodged 
°? • Parade Chelsea almost within a stone a throw 

of the polytechnic He was very pleased with his inspec 
non of the polytechnic lost week and specially congratu 
™ »2 ®overnor« on the large amount of their day 
From his experience of the technical colleges and 
iWwtUtat in London "he had come to the enneturirm that 
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the polytechnics must be encouraged to carry on and 
extend day courses—their work in the evening was with 
, out parallel in the educational world Various subjects 
1 must not be concentrated in special buildings but each 
I institute should make its courses as wide and as general 
os possible London was so extensive and its population 
was so large that there was an ample field 

SOCIETIES AND ACADEMIES 

Lon i>o n 

Royal Boclety March 10.—Sir Archiba d Geikie KCB, 

r 11 dent in the chair —C Gordon Douglas and Dr 
S Haitians The causes of the absorption of oxygen 
by the lungs (preliminary) A short preliminary account is 
given of experiments affording clear evidence of -i secretory 
activity of the lungs m the absorption of oxygi n —\ H 
Votoy and A D Wailsr The action of nicotine and other 
pyridine bases upon muscle and on the antagonism of 
nicotine by curanne Nicotine (mol wt =ci6a) as such or 
in the form of salt as nicotine tartrate produces a \ery 
characteristic effect upon the contraction of isolated muscle 
Its toxic power upon muscle as compared with that of 
other substances that the authors have dealt with is of 
the following order i e approximately one third that of 
quinine and considerably greater than th it of rurnrinc — 
Aconitine 10000 

Quinine 100 

Nicotine 33 

Strychnine 12 

Curarine 5 

I he effect on munch? characteristic of nicotine is not pro 
duced by its parent base pyridine nor by plcoline nor by 
piperidine The order of toxicity upon muscle of these 
substances as compared with that of nicotino is as 
follows — 


Nicotine 

Piperidine 

Pyrlduie 

Plcoline 


too 

5 ° 

10 

10 


As has been indicated b) 1 angley there is un antagonism 
between nicotine and curare Using a solution of pure 
curarine iodide prepared by Prof Boehm we find that 
the characteristic effect of nicotine upon muscle is abolished 
when the proportion of cu arine to nicotine reckoned by 
molecules is a to 1 30 to 1 and 160 to 1 With this last 
proportion a trace of nicotine effect can still be detected 
In the case of other poisons vis strythmne quinine and 
aconitine of which the effect per se upon muscle consider 
ably exceeds that of curarine there 1* in a sense on 
antagonism as shown by abolition of th characteristic 
nicotine effect but the ubolition requires 1 greater mass 
of these more powerful poisons than is ufhnent in the 
case of the less powerful poison—curarine 1 hus approxi 

mately whereas 1 mol of curannt can o\crpowcr upwards 
of 100 molt of nicotine it requires 1 mol of str>thnine or 
of quinine to overpower 1 mol of nieotim 'ind 1 mol of 
aconitine can overpower at most 10 mols of nicotine But 
in theao cases the result appears to the authors to be mtelli 
glble as an effect of subdivision of niuhtl*' stuff between wo 
poisons similar to the cose of the subdivision of an acid 
between two bases but this explanation is hardl) appltc 
able to the case of the antagonism of the strong poison 
nicotine by the weak poison curanne— Prof II E 

Armstrong and L II Morton Studies on enzyme 
action xili enzyme* of the crnulsm type —Miss M r 
ntDtrsW Preliminary note on the origin of the hvdro 
chloric acid In the gastric nibulea —C J 1 Oowoli rhe 
extinction of sound m a viscous atmosphere by small 
obstacles of cylindrical and spherical form The results 
obtained In this paper are only valid when the dimensions 
of the obstacles are small compared with the wave length 
of the incident sound For cylinders and spheres the 
radius of which Is not less Ihnn io-» cm it is found that 
the ratio of the lost energy to that incident upon the 
obstacle is at most of order 10- this Is a v r> much 
larger proportion than is obtained In the case of a non 
viscous air The results obtained for a single obstacle are 
extended without difficult! to the case of a larj,e number 
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of obstacles This extension is valid only wh*n the space 
occupied by the obstacles is small compared with the total 
volume It appears In the case of spherical obstacles that 
if each small obstacle has radius 10- 1 cm and there are 
10* of them per cubic centimetre then sound of wave* 
length 50 cm will have Its intensity diminished in the 
ratio of i/e after passing through a thickness of less than 
12 cm of such a medium —Dr R D K t— ma n The 
ionisation of various gases by the 3 rays of actinium 
A set of experiments earned out on the ionisation in 
various gases by the 3 rays of actinium Thr results are 
of interest in comparison with the Ionisations produced by 
the 3 rays of uranium on account of the different penc 
trating powers of the rays The results arc exhibits in 
the subjoined tables It will be seen that the relative 
ionisations by the 3 ra>s of actinium are practically the 
same as tho^e obtained with the 3 rajs of uranium 


Scattering of 3 Pays 


Absorbing 

substance 

0 Rays of 
actinium 

S Rays of 
uranium 

(Godlemkt) 

(Rutherford) 

Aluminium 

12 7 

14 

Mica 

31 

17 2 

Brass 

I 08 


Copper 

Tinfoil 

139 

154 

60 

Lead 

163 

122 


Pclatnc Ionisations 


Vapour 

0 Rays of 
aclhnum 

0 Ravi ol 
uranium 

Air 

l -OO 

1*00 

&r„o 

0 IS9 

4 28 

0 165 

4 39 

QH.Cl 

3 33 

324 

C,TLBr 

CiJjF 

4 43 

5 34 

4 41 

5 ” 


Geological Society February 18 —Annual general meet 
ing —Prof W J Sollas b R S president in the chair 
- Prof W J toll a* Anniversary address the evolution 
of man in the light of recent investigations Considering 
first the human remains of the Pleistocene epoch the 
president pointed out that far as the evidence extends 
it shows that the cranial capacity of the human skull in 
rreascs rather than decreases as wc pass backwards in 
time The oldest known human skulls are later than the 
Chalky Boulder-clay The cranial capacity is merely a 
morphologual character of unknown significance Observa 
tion shows that no discoverable connection exists between 
it and the intellectual power The most recent researches 
in comparative nnntomv emphasise the close connection 
betwi en man and the anthropoid apes especially the 
gorilla and the chimpanzee A similar result is afforded 
bv the investigations of Uhlenhuth and Nuttall into blood 
relationship All recent researches convi rgi to show that 
the genealogy of mnn is to be traced through the anthro¬ 
poid apes and the catnrrhlm monkeys to the lemurs 
Cope's suggestion of a direct descent from extinct lemurs 
receives no confirmation Primitive characters when 
present in man can be better explained bv regression and 
adaptation Mnn probiblv diverged from the phylum of 
the primates above the point of origin of the gibbon and 
not far from that of the gorilla and the chimpanzee He 
rued his progress in the first place to emancipation from 
a forest life and commenced h!s career ns the npe of the 
plains The erect attitude and the use of the hand as a 
universal Instrument followed as a consequence \ncestral 
man was probably a social animal at a verv early period 
and social life afforded a stimulus to ilu d velopmi nt of 
the powers of speech Hi was probably distinguished bv 
great bodllv strength and by the possession of formidable 
natural weapons of defence and offence With the inven 
tion of Weapons made by art the necessity for natural 
weapon* disappeared and a regressive development of the 
teeth with adaptation to purelv alimentary functions com 
menced A purely human dentition characterises the 
Heidelberg jaw which is the oldest known This how 
ever still WveaN m all other respects strong simian 
affinities The growth of the brain in size and complexity 
might be correlated with the evolution and use of the 
hand hut to a far greater extent with the development of 
\n 2T<V7 vm Ral 


the powers of speech and the consequent exchange* multi¬ 
plication, and coordination of ideas 

February 23 —Prof W W Watts, FRS, pres id i o t» In 
the chair—T O losworth Metamorphism around the 
Ross of Mull granite The Ross of Mull granite Is a 
coarsely crystalline plutomc mass forming the western por¬ 
tion of the Ross of Mull and extending over some twenty 
square miles The intrusion is conspicuously later than 
the Moine rocks and is regarded as one of the “ newer 
granites 11 The rock shows very little evidence of ^faulting 
or movement of any kind and is traversed by afceeta of 
mica trap The eastern boundary of the granite is a very 
intricate line of 1 unction with typical Moine schlste and 
gneisses into which it has been intruded Injection 
breccias occur along the margin where the gramte is 
crowded with schlstlnclusions The changes in the paUtlc 
schists ore of two kinds and are considered under the 
separate headings (a) impregnation and (6) thermal mats 
morphism 

Zoological Society March 1 —Dr A Smith Woodward 
b R S \ ice-president in the chair —Sir G F Hampssa 
A list of the moths collected by Mr Sheffield A Neave In 
Rhod< sia north of the Zambezi and the adjacent Katanga 
district of the Congo Free State Nearly two hundred new 
species are described The moth fauna of the district it 
mamlv of ft West African type with a considerable admixture 
of Tast African nnd Mas norm land forms As there are no 
high ranges of mountains or deep river valleys the fauna 
presents a very uniform tropical African character with 
no high mountain forms or forms peculiar to the faunas 
of the dnerparts of southern or northern Africa —T H 
turland The urogenital organs of Chimaera monstfosa 
1 his paper dealt with the urogenital organs of Chlntara 
both immature nnd adult of each sex Much of the early 
work of I^cvdlg and Hyrtl which later writers had ignored 
or disputed was now confirmed nnd supplemented 

Royal Anthropological Institute March 8 —Sir Herbert 
Risley president in the chair -Dr A Keith The 
Gibraltar skull Ihis skull was presented to the Museum 
of the Rojal College of Surgeons England some forty 
vears ago bv Mr Fdward Busk lluxlty h *d seen the 
cranium but evidentl> did not recognise that it was of 
the same type as the Neanderthal skull The merit of 
discovering that this skull was Neanderthaloid and 
belonged to that ancient Pakeohlhu net of men to which 
^hwnJbe has given the specific name of Homo primi 
genius to longs to ne vi_ral anthropologi ts hut to Prof 
Sollas must he ascrihed the merit of having given quite 
rcc«ntl> in the Philosophical Transactions the first detailed 
description The skull deserved further investigation, 
because it was the onlv specimen of Neanderthaloid man 
vet known that howod the face in a perfect condition In 
the two recentlv discovered examples described by M 
Marci 11 m Boule nnd bv Prof Rlaatsch the facial art# 
were so mutilated that reconstruction was necessary to 
obtain an approximate conception of the original or natural 
foim Dr Keith with the aid of Mr F O Barlow had 
been able to obtain n cast of the interior of the skull and 
was thus able to studv certain surtgNT markings of the 
biain The bram-casl was remarkable for its width and 
fot its flatness the left occipital pole predominated over 
the right occipital pole a character that has been associated 
with right handedness The fissure of Sylvius was wide 
and apparently open but this character is due as in native 
Austrah in brains to the great size of the ridge of bone 
which occupies the fissure It has been found possible to 
expose the sutures of the Gibraltar skull and thut to 
local]st definitely important points in Its topography The 
t erebral development of Palaeolithic man has been very 
much underestimated, This is parti} due to the fact that 
the height of the skull was measured from the inion to 
the glabella two points which are fairly stationary m 
modtrn men but which in Paleolithic men as in anthro¬ 
poids grew upwards so as to occupy a relatively high 
sition as regards the brain These points are from 

to 10 mm higher in Palasolithic men hence the height 
of the skull when measured from them is comparatively 
low M Boule has found the capacity of the La Chapdle 
skull to be considerably above the average for modem 
Europeans and such was undoubtedly the case as regards 
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the Neanderthal and Spy crania In the Gibraltar skull 
the capacity was low, below noo cc, a small amount 
partly owing to the skull probably being that of a woman 
and also to the fact that It was pre-Neanderthaloid in type 
Indeed when rightly analysed the Gibraltar individual as 
regards the type of cranium and use of brain, is inter 
mediate between Pithecanthropus and Paleolithic skulls 
such as those of the La Chapelle man or the skull known 
as Spy ii The mastoid of the Gibraltar skull Is simian 
In type, the groove for the attachment of the digastric 
muscle in exposed laterally a* in the anthropoids In place 
of being covered by the mastoid processes Paleolithic 
men were distinguished by the width of the attachment of 
the skull to the neck as well as by the simian supraorbital 
ridges The nose of the Gibraltar individual is unlike 
anything yet seen in a human being Although m certain 
features it shows approximation to the gorilla it is best 
described as the precursor of the prominent European nose 
The jaw is remarkable for its width in length it does 
not much exceed that of a modern European The third 
molar Is larger than the second at least one so infers 
from the parts that still remain This shows a verv robust 
dental development It is evident that Pahcolithic man 
had reached quite a modern degree of brain development 
If the Gibraltar individual be assigned to a Palfeohthu 
date for we can assign its period only from its con 
formation there being no accessory data then it must be 
assigned to a woman of a much lower brain dfvelopment 
than the men now assigned to that period but it is also 
possible that It belonged to a much earlier date than the 
Neanderthal Spy men—to a race we know nothing of as 
yet Dr Keith also pointed out that in the pathological 
condition known as acromegaly the eyebrow ridges and 
attachment of the skull to the neLk became enormously 
increased thus reproducing a character which was normal 
in Paleolithic men It seemed \er\ probable Ihnt racial 
characters were determined bv secretions of the mor 
obscure glandular organs of the bodv especially the s \ual 
glands 

Mathematical Society March ia—Sir W D Niven 

president in the chair—J \\ Nicholson The scatter 
ing of light by a large conducting sphere—Miss II P 
Hudson rho 3 3 birational *paec tr msfornialion 
W F Shoppord The expression of the sum of ih< 
rth powexs of the first n natural numbers and ath< r 
similar functions of tt in terms of n + J and forms for th 
remaindir in the Euler Mnrlaunn sum formula 

Llnnean Society March 1 —Mr H W Monckton 
treasurer and vie# president in the t hair —\\ Blcksrton 
Our British nesting terns 

Paris 

Academy of Sciences, February 2$,— M Emile Picard in 
the chair —Lmili Ploard A general theorem of c rl mi 
integral equations of the thlid specie s—J Bouseinoeq 
The mnnnt t in whuh the potential of the. velocities depends 
upon the initial state in the problem of wnves bv 
emersion —A Haller and A Brocket 1 he oxidation of 
methyl ncinohate b> ozone The ester fixe* four atoms 
of oxygen on treatment with ozonised oxygen lhe separa 
tion of the product* formed by the interaction of this 
substance with sodium carbonate is described in detail 
the position of the double linkage thus determined is in 
agreunent with the constitution usually ascribed to this 
acid —M Lunnuionpup A supplementary function of 
the foot in the yi How rare The foot in these rices is 
not exrhiKivelv used for the support of the body It is 
used for other functions and becomes n prehensile organ 
as In grasping an oar—Fmilc lord A general condition 
of IntegrabiHn —T mile Ootton Asymptotic solutions of 
differential equations -Serge B«m«t«ln The condition 
necessary and sufficient for the possibility of the problem 
of Dinchlct —Joseph Marty An integral equation 
Leopold FaJBr A pair of conjugated Tourier s series — 
J B Foumltr A method of e\aluating the temperature 
of superheated vapour Superheated steam differs from 
saturated steam in that adjacent portions mnv have ver\ 
different temperatures and this fact has not been suffui 
entlv appreciated in manv instnnres when fixing the posi 
tion of the thermometer designed to give the timperalur 
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of the superheated vapour The error may amount to as 
much as 75 0 The whole of the bulb or corresponding 
portion of an dectncul instrument must be entirely 
immersed in the dirett current of vapour and contact with 
the walls of the pipe must be avoided — Ch Fdry A 
symmetrical coil for galvanometers with movable frame — 
G Q a hst lhe results obtained in the radio-automatic 
torpedo by a new Ulecommutator fhc principles upon 
which the apparatus is based were given in a previous 
communication Practical tests m the Seine have been 
successfully earned out —F LouIn A new method of 
analysis by miscibility curves Application to essence of 
turpentine Aniline is a suit ible solvent for this work 
four curves obtained with this substance being illustrated 
—E Baud Cryoxcopv in concentrated solution* The 
concentration is taken as the weight of the solute dissolved 
in a given volume (100 c c) of the solution a non 
polymensed solvent being used Results are given for 
ethylene bromide benzene and mtrolxnzene as solvents 
—G DsnlfH The detection of traces of formald hyde 
in presence of acetaldehyde by fuchsint bi ulphitc In 
liquids acid with sulphuric acid the red colour restor-d to 
(he decolorised fuchsme solution by the icetaldehyd is 
much less stable than that produced by formaldehyde 1 he 
latter tends to increase on standing the former to fade 
away —I Bodroux and F Tmboury Syntheses effected 
with benzyl cyanide Nitriles in rthmul solution react 
readily with sodium amid giving sodium dcnvativfs of 
the t\pe R CH Na C \ lhe latter can bf converted mto 
compounds KCHR'CN bv alkyl halides Several 
examples of the application of the reaction arc 

givtn—J Bougoutt a Cjcloguramc tad The acct it 
of trimethylcyclohexenol is obtained in good vield by heat 
ing a-cyrlogcranic acid with in acetic arid solution of 
nu rcunc acetate —Marcel (toldpln* Th constitution of 
the dimeric aldehyde of crotonaid* hydr — \ Wahl nnd 
C Sllbaraw*!* lhe methyl mtliioxvbenzoylacetnt s 
lhe methyl 1 sti rs difT ring from the ethyl est rs can bf 
distilled undecomposed in a vacuum Ihese compounds 
vv* rc prep ind by Chisen * method Dt t uls of the pre 
paration and properties of these a impound 1 given 
A Back* \ new compound contained in food products 
The reactions of this substance arc suflicientlv dr to 
tho*#* of salicvhc mid to give ils to the su puun tbit 
thf latbr substano lias been added This bndv 1 formed 
bv the action of heat on certain sugar and slnrchrs anil 
resembles the mnltol of Kiliam and Builcn —lanns 
MAtruoHot A new group of pathogenic fungi causing 
sporotrichosis —( AttdrA The d vi lopmcnt of i bulbous 
plant Variations in the weight of the dry materi il - Ed 
UrbAln, <-1 Beal, and A Fei*e The sterili ation of 
water by the ultra violet ravs Th xourx of light 
(mployed nas nn arc formed bi tween tarlons ontaimng 
iluminu It is point* d out th it it is usdr t> alt inpt to 

Utilise wave lengths b low iflbo A n^, tr»in » nit inre a 

thin lover of quartz or wit r tb orl s n irh ill ra\s f 
lower wave length —Mile Cornovodeenu and Victor 

Henri A comparison of the phutochemii il and abiotic 
ai tion of the ultraviolet rav —I Chain® lh virtual 
position and th* thigh muscles C Vmnoy and A Conte 
Researches on the dtvdopmcnt of th eg*, of the silk 
worm—Paul H&tlex 1 hi union r mil winter spawning 
of JVojfowa Ifimbnrotdi uni J N®*®oit» III micro¬ 
scopical study during lif of the activity of tht nncline 
in the course of th* \\ ill nan diguuration of nerves — 
M Favr® and C 1 Itojraud < rtam filaments having 
probiblv thf signification of mitcMhoniria in the generating 
laver of the epidermis l Borda® lhe medico If gal 

studv of the hi nzulim r action in thf dctermin ition of 
blood spots If th r a tion is negative blood is certainly 
ibMiit it is shown liowever that a positive reaction is 
given bv substanc s other than blood —E Doumar and 
Umelna OUlin »t< n* uralgu. pains observed in 

putientB suffering from \ctsswe arterial tension —-J m 
BfXinhM The predominance of erosion on the right bank 
of a river in turns of flood — Alfnd An*ot The secul u 
variation of tin niagn tit deni nts m the n gion of Pan 
March 7—M 1 mil Puard in th* chair —Maurue 
H«my The organisation of stellar spectroscopv it lhe 
Observatorv of Pans Details are given o f the n w 
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spectrograph, specially designed for the determination of 
radial velocities Special attention has been given to 
securing constancy of temperature, with such success that 
the variations during several months have amounted to 
two or three-hundredths of a degree —J laussl a—q 
The integration of the equations or waves of emersion by 
Maclaurin's formula in series always convergent for a 
deep endless canal and for an Indefinite basin —A H a l ls r 
and Ed B au sr The alkylation of fatty ketones by the 
use of sodium amide By successive treatments with 
•odium nmfde and methyl Iodide pinacoline was converted 
into (CJIA C CO CH, CH a and ultimately Into 

(CHj), C CO CH(CHg) f 

In benzene solution this was further acted upon by sodium 
amide and methyl iodide the symmetrical hexomethyl 
acetone (CHg), C CO C(CH # ), being formed Various 
derivatives of the#e ketones together with the correspond 
mg ethyl compounds are described.—Richard Dedekind 
was elected a foreign associate —H Andoyw New funda 
mental trigonometrical tables —J Oulllaumo Observa 
hons of the sun made at the Observatory of Lyons during 
the third quarter of 1909 Observations were possible on 
sixty-seven days the results being summarised in three 
tables showing the number of spots their distribution in 
latitude and the distribution of the faculso in latitude — 
Cn talllMot lhe phenomenon of Purkinje An expen 
mental study of the luminosity of two point* red and blue 
The brightness of these artificial stars could be altered by 
known amounts It is concluded that Purkinje s pheno 
men on has no sensible influence from the sixth magnitude 
upwards —Amaud Dsnjoy The measurement of 

ensembles —M da SSguisr The symmetrical group and 
the alternating group—W fttokloff The development of 
an arbitrary function in series proceeding in accordance 
with certain fundamental functions — Joseph Marty 

Developments according to certain singular * solutions — 
Slgismond Janlwswsfcl Contribution to the geometry 
of general plane curves — M Hadamard Liquid waves 
—Marcel ftrlUotiln Questions of mathematical physics — 
A OufCHir Unsymmetrical triplets an example of an 
asymmetry of position proportional to the square of the 
magnetic field The chromium line 5247 56 forms a triplet 
In the magnetic field the axis of symmetry of which Is 
displaced towards the violet This asymmetry of position 
with respect to the initial Und increases as the square of 
the field—E Oaudratiar The discharge of inductors 
the capacity of the electrodes — Andrd Kiln* A new 
method of estimating dextro-tartarlc acid The estimation 
Is based on precipitation as calcium racemate —Ldo 

Vlgnoit The diffusive power of certain artificial colouring 
matter* \ study of diffusion showa that dve-stufN 

considered a* soluble In water fall into two clearly 
differentiated groups those of the first group of which 
picric acid is the type form true solutions those of the 
second group are onh apparently soluble and are in 

capable of diffusion suih as Congo red.—Piorro Dupuis 
The action of phosphorus trichloride upon guaincol —^ug 
OHsvallsr The forest resources of the Ivory Const 
Results of the scientific expedition in western Africa 
The ptoduits include kola and coffee both in the wild 

state a gum analogous to gum arable, and several gum 

resins—Auguste done The modes of opening of achenet 
and kernels at the time of germination —Ed Ortffon 
Variation In grafting and asexual hybridation —Gabriel 
Vat let lhe penetration and bactericidal action of the 
ultra violet rays with respect to the chemical constitution 
of the media— H ftordiar and R Horand The action 
of the ultra violet rays on trypanosomes Trypanosoma 
Irunst in the blood of a rat was lulled by an exposure for 
fifteen seconds to the ultra violet rays of a quartz mercury 
vapour lamp Hiese trypanosomes were absolutely un 
affected by a prolonged exposure to the X rays —Mme 
Marie Ptileailx The natural immunity of batrachians and 
snakes against the poisonous mucus of the former the 
mechanism of this immunity —A ft riot Properties of the 
serum of scro anaphylartlsed rabbits —R ft neon The 
dimensions of the Marcum and typhlectasis—T Ttioutot 
A lithological submarine map of the coast of Languedoc 
—B Qalltslno The determination of the epicentre of an 
earthquake from the data of a single seismic station 
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MUSIC 

Ifutic: it* Laws and Evolution By Prof Jules 
Combarieu International Scientific Series Pp 
viii+334* {London Regan Paul, Trench, Trtfbner 
and Co., Ltd,, iqio) Pripe 51 
HIS important work could only have been written 
by a musician who was acquainted with the 
history of music and also had 0 considerable kno v 
ledge of sciences connected with music, such as 
mathematics, physics in relation to acoustics 
physiology, psychology and esthetics Almost every 
page shows the versatility of Prof Combarieu in 
dealing with the various aspects of the subject, while 
his power of lucid flkeription is conspicuous. There 
4 s also the gracdlul beauty of style peculiar to 
a Frenchman, and it hAs lost little or nothing 
m translation The fundamental thesis of the book 
is that music is the art of thinking in sounds Ac¬ 
cording to the author we can never hope to have an 
adequate conception of music unless we realise that 
it is a kind of intellectual activity associated with 
emotional states but without those concepts that are 
the material of ordinary intellectual action The 
study of acoustics the study of sensations of tone 
as was so fully earned out by Helmholtz in his first 
work Tonempfindungen the study even of scales 
and major modes are only to be regarded as con 
tributions to a fuller understanding of music 
although not a few writers in dealing with these 
aspects of the subject have deluded themselves with 
the notion that in so doing they were explaining the 
true nature of music All this may be readily 
granted, but in justice to the physiologist and 
psychologist on whom Prof Combarieu now and 
then comes down heavily almost with scorn ill-con 
cealed it must be contended that the foundation of 
music does consist of sensations, varying in kind 
and quality The composer thinks in sounds which 
are related to each other according to laws well 
known to the composer, and which he often trans¬ 
gresses, and the master musical mind has a kind of 
instinct that perceives more deeply the hidden mean¬ 
ings of the phenomena of the cosmos and the still 
more ill-defined region of human thought and 
feeling 

Prof Combarieu develops these ideas In a remark- 
qtte order Instead of beginning with what is com 
paradvsly simple, the nature of vibrations the 
mathematical basis of scales, &c , and the functions 
of the ear and brain in relation to sensations of tone 
and then working onwards to the compositions of 
such men as Bach Handel, and Wagner, he proceeds 
in the reverse order First, he analyses a melody 
showing how much there is in It that cannot be ex¬ 
pressed in words, such as sensations of mere pleasure 
the expression of emotional states and the arousing 
of sentiments, and even trains of thought and 
Of remlniscenoe, in the mind, and he arrives at the 
NO SICS, VOL, 83] 


conclusion that music is, as it were, the dynamics of 
emotional hfe He traces the evolution of music, the 
simple melody the canon originating in religious 
feeling the discovery of counterpoint, the use of 
rhythm as connected *uh bodilv muscular move¬ 
ments and the early relation of music to magic. 
Next he examines the development of music as an 
expression of the gradually increasing complexity of 
social hfc in this way accounting for the origin df 
octaves, fifths thirds and other intervals ind the 
development of the major and minor inodes Mus¬ 
cular work requiring cooperation among miny in¬ 
dividuals taught men rhythm and musical time and 
by slow degrees the various inodes of the Greeks 
Lydians Phrygians Ac reflected the soci il life and 
habits of the Greeks A confluence of these minor 
modes has resulted in the minor mode of the present 
day In modern music there is a fresher and greater 
use of the minor mode and of chromatic intervals 
and there is less satisfaction merely with conson 
ance a development quite in keeping with the 
anarchical stato of thought and fooling chaiactcnstie 
of the present day The development of tho orchestra 
from primitive instruments is one of the most re 
markable phenomena in the evolution of music 4 
modern composers now strive to write sorething 
appropriate for each instrument 

Prof Combarieu makes some excellent observa¬ 
tions on Darwin’s well known opinions on the sexual 
relations of music It is In most instances the lan¬ 
guage of love, but a sexual theory will not account 
for all music The chapter on the physiology 
music is the least satisfactory in this valuable book. 
We do not think the author docs justice to the 
work of Helmholtz, probably because he f nls to grasp 
the theory of the cochlea and its difficulties We 
cannot follow him in his notion that in some wav 
or other, the cochlea can m a reflex *<*> adapt itself 
to different combinations of tones Here he merge* 
into metaphysical discussions that arc lx side the 
question The last chapter or section n music and 
living beings is rather fanciful in describing 
analogies between well known physiologic U pheno¬ 
mena and music The illustrations he gives art 
analogies and nothing more 
Prof Combaneu’s book is very suggestive He 
takes a noble view of music an ait which docs not 
seem even yet to have reached its climax Great as 
are the works of Bach Handel \eid 1 and Wagner 
each reflecting in a subtl* »iy their individud 
genius, moulded by the circumstances in which they 
lived and the influences tint conspired to make them 
great musicians there may yet be m store for the 
human race even greater woiks which In their turn, 
will reflect the more complex conditions of civilisa¬ 
tion, In even higher planes of non-conceptual 
thought and in deeper knowledge and feeling One 
may also suppose that in this further evolution the 
organs of music the car and the brain, will become 
more complicated The evolutionary process has not 

ended John G M Kendrick. 

E 




92 


NA TURE 


[March 24, 1910 


HV( IkNF Oh rilF NtltlObS SYS11M 
Why Worry? Bv Dr G l Walton Pp 275 
(London \\ Hnnemann, 1909) Price as 6 d net 
St If Help for Serum* Women Pamtltar Talks of 
Economy tn Scrvous Expenditure By Dr J K 
Mitchell Pp 202 (London W Hcinemann, 1909) 
Price as 6 d net 

M ICH that a few generations ago it wns usual 
to attribute to disorder of conduct is by many, 
now placed in the category of functional nervous dis¬ 
turbance and concomitantly it has been sought to 
relieve judicial and ecclesiastical officers of their duties 
and to devolve them upon the medical jirofession In 
the two small books under review we find expressed 
in popular language that which amounts to a senes 
of short sermons written bv medical men and for 
the most pirt addressed to those who are suffering 
from the effects of a lack of self-control I or one of 
our mthors it is not his mm to transform the busy 
m in into a philosopher of the indolent and content 
plitive type but to enable him to do Ins work effee 
lively by eliminating undue solicitude The other 
defends himself from the possible entjusm that his 
advice is not new Wi cannot sup|>osi any such 
defence wilt be necessary lhe advici proffered is that 
•of Epictetus Marcus Aurelius and Seneca but stops 
short we mi) presume out of respect for the attitude 
of current science tow irds current religion at the 
plane of these philosophers 

Dr Mitchell p<unts out how some of the conspicuous 
md jieudmr virtues of wemen tnw become sources 
of troubh Strong iffcchons and s)mpiihv are apt 
to U id to emotional excess and such execs** 
whether spent m grief love hue or ambition, is 
the most extras ig int form of nervous expenditure nnd 
may eventuate in bankrupts A very frequently 
predisposing ciuse of nervousness is the too rcadv 
welding to < motion il expression along with the cul 
tivation of an excessive m miftstation of emotion m 
■speech and manner Many women account it an 
ittr lotion to give way to tears for trifling pams or to 
loud complaints expressed in exaggerated language 
about small annoyances and it is pointed out to these 
that to endure the smithr inevitable woes with 
equanimity is to form a inbit which shall be of 
immense service when the larger troubles arise 
Much useful idvicc is given upon those physical 
causes which tend to develop nervous manifi stations, 
or to exaggerate them when they are already present 
On one hand there is a large number of persons who 
attribute many trifling derangements of various 
organs to their nerves and on the other hand 
there are others who fail to recognise their disorders 
as being nervous in origin until severe mental symp¬ 
toms arise and each class will find the information 
which may be gathered from these books of great 
help Due attention neither too prolonged nor too 
scantv to the hygiene of the nervous system will in 
the futurf doubtless go as far as prophylactic hygiene 
has already gone in connection with the other 
systems and it must be recognised that the cduca 
tion of the child is in this connection of paramount 
importance Something between Spartan seventy and 
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the opposite extreme, to which there seems to be a 
serious danger of our passing, is the educational goal 
to which we should press to the development of that 
degree of self-control which sh^ll avert the nervous 
weakness which issues In each petty emotion usurping 
entire control over the body f 

For those who are nervously * disposed we can 
ask for no better advice than that given in the small 
volumes before us and*we should certainly fed as¬ 
sured that those who would read the bookr and 
would endeavour to act upon the suggestions 
therein contained"'were well on the road to recovery 
Unfortunately there is an enormous residue of 
patients who will listen to no advice, though they pay a 
man to give it them, and yet another Class which, 
while recognising the advice given to be sound, seems 
wholly incapable of the amount of self help requisite 
to acting upon it 41/11 


M\COLOiilCAL WORKS 

(1) Rtuarchts on Fungi By Prof A H Reginald 
Buffer Pp xi + 287 (London Longmans Green 
and Co 1909) Price 12s 6 d net 

(2) Du Wnr~clptlzc der Orclndeen thre Kultur und 1 hr 
I eben in der Pflan^e By Dr Hans Burgeff Pp 
iv+22a 3 plates and $8 figs m text (Jena 
Gustav Tisdier 1909) Price 650 marks 

(3) iungt omf How io Know Them an Introduction 

to Euld Mycology By E W Swan ton Pp 

vi+ 210 (Ixmdon Methuen and Co , 1909) Price 
ts net 


( )TpvR BUI I ER S investigations undertaken with 
U the object of throwing light upon the pro¬ 
duction liberation, and dispersion of spores tn the 
group of fungi known as the Hymenomycetes, breaks 
new ground and as usual in such instances, will 
undoubtedly form the starting point of future ro¬ 
se irch on the part of many students A brief sketch 
of the components of a typical hymemum or spore¬ 
bearing surface are first dealt with It is pointed out 
that swollen gill margins serve to separate the gills 
othcrw ise the sj>ores could not be shed This may be 
true in those instances where thickened gill edges 
exist but in at least seventy-five per cent of known 
agarics the edge of the gills is not in the least 
thick* ned 

Under nuclear phenomena it is pointed out that the 
passage of the nucleus from the basidtum through the 
\ery narrow sterigma into the spore affords striking 
evidence of protoplasmic plasticity This point has* 
been previously emphasised by Wager The classifica¬ 
tion of the Agancinca acoordmg to spore colour is 
dubbed as a purely artificial arrangement, but no valid 
reason for this statement is forthcoming The author 
does not appear to realise that whkt the systematist 
understands by black spores are spores thrown down 
in the mass no spores are blade, cvpn under the 
microscope but they may be opaque and consequently 
appear to be black 

In a work devoted to research it is generally as¬ 
sumed that the author is conversant with what has 
been done previously on the same subject this, how¬ 
ever does not hold good ifr the present instance, for 
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example the occasional sterility of the gills, which 
consequently remain colourless m species normally 
producing coloured spores has already been discussed 
In friore than one text-book, and the conclusion arrived 
at is identical with that advanced by Dr Buller 
Cvstidia are included In the category of hair forma 
tione Probably the definitions as to the ongin of 
hairs are various but certainly true cystidia—not to be 
confounded with swollen marginal cells—originate 
from deep-seated cells 

Coming to the crucial point of research the libera 
tion of spores, It is at once obilous that the author 
attempt* generalisations on too narrow n basis as 
proved by the following quotation — 

Excepting a few gelatinous specifs which require 
further investigation it is a general rule that in 
! Iymenomvcetcs the hvmenium is situated on the under 
■side of the fruit bodies 

lie has ignored or does not realise the exis¬ 
tence of many hundreds of species included m the 
Hymenomycetcs where the hymenlum is on the upper 
surface of the sporophore and pointing upwards ns in 
Corticium many species of Stcreum Hymenochcete 
Poria &c , >et such species arc as numerous and cos¬ 
mopolitan in distribution as the species with which he 
is acquainted 

In the ^garicineae and the Polyporcae it is considered 
that the position of the hymenlum on the under 
surface of the sporophore has been primarily decided 
'is affording the greatest facility for spore dispersion 
The spores are very adhesive when fresh hence to 
secure successful liberation the gills or tubes must 
occupy a vertical position, which is secured by the 
rigidity of the sporophore Gravity is the principal 
orienting stimulus acting on the sporophore The 
spores on a basidium are discharged successively, each 
spore is shot out violently to a distance of about 
^ mm and afterwards falls vertically downwards 
I he horizontal projection of the spores necessitates 
that gills should be placed at a certain distance apart 
The process of spore liberation is treated in detail 
Some verv ingenious and interesting observations on 
the rate of fall of spores are furnished which subject 
to modification owing to their size specific gravity 
and process of desiccation ranges from o 3 to 60 mm 
per second The specific gravity of spores is deter 
mined approximately by using heavy fluids contained 
m a counting apparatus In the genus Copnnus the 
gills are usually stated to deliquesce or melt into a 
black mky fluid, and it was generally assumed that 
the spores were contained m this fluid According to 
Buller however the spores are shot off and fall as in 
other Agarics, commencing at the margins and when 
a narrow 2one of the gill is depleted of spores, the 
naked portion of the gill is consumed by a process of 
autodigestion A most interesting account of the 
means by which the spores falling from a fruit-body 
may be seen by the use of a concentrated beam of light 
is given, but perhaps the most unexpected pheno¬ 
menon explained is the fact that the sporophores of 
certain fungi retain their vitality for years in a dried 
condition, and, aftqr the application of wet cotton 
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wool quickly revive and begin to shed their spores » 
process which continues for some da vs 

It is estimated that the giant puff ball produces 
7 000 000 000 000 spores also th it only one spore out 
of about 20 000 000 000 spores ever succeeds in produc¬ 
ing a mushroom capable of reproduction In addition 
to the many valuable new discoveries and new theories 
bearing on subjects previously investigated by other 
observers, the book abounds with suggestions and 
sidelights which cannot but prove of immense service 
to future workers 

Ten plates and nunurous excellent figures in the 
text are of much value in following and grtsping 
clearly the various points raised by the author 

(2) Notwithstanding the extensive researches of 
Frank Bernard and others bearing on the relation 
ship between fungi ind the roots of ph inerogams 
resulting in the structures known respectively is 
ectotropic and endotropic mjcorhiza much yet remains 
to be done before wc arc in a position to formulate the 
significance of such combinations Dr Burgcff has 
contributed considerably to our knowledge in this 
respect and has added nnnv new facts beiring on 
the nature and life history of those fungi nut with 
in the roots of orchids Fifteen different kinds of 
fungi were isolated ind can full) studied from pure 
cultures The majority of these produced asexual 
reproductive bodies mainly under the form of long 
chains of minute conidia of the oidiuin type No 
higher form of fruit w is observed hence the systematic 
! position of these root fungi yt t rem 1111s to be deter 
mined 

Wahrhch’s view that certain of the fungi found in 
the roots of orchids belonged to the genus Nectrm 
has not been corroborated by BurgelT Sclcrotia are 
sometimes produced On account of the generd 
resemblance of orchid fungi to those of Rhizoctom i 
Bernard placed all the forms he isolated from orchids 
under the last named genus Burgcff on the other 
hand has created a new genus -Orclieomyceles -for 
the reception of his \arious forms whah art, named 
specifically after the host from wlmh they were 
isolated thus the form isolated from Ophrvs aptfera 
becomes OrchcomyceUs apiferac Ihc wisdom of 
creating new generic and specific name* for admitted 
form species is doubtful more especially as the author 
states that such names have no systematic importance 
or significance The group characters arc based on 
the behaviour and mode of growth of the fungus as 
a pure culture on the substr ltuin l*he specific fea¬ 
tures turn on the nature of the hvph® form and size 
of conidia some of which arc comparatively large 
and in some instances there are indications of the 
formation of pycmdia 

AH the described forms are of endotropic origin 
truly ectotropic mycorhiza occurring only very seldom 
in orchids 

The question of nutrition in cultures was investi 
gated and the important fuct noted that no assmula 
tion of free nitrogen took place All the species aie 

adrobic 4 4 . 

The concluding part of the work deal* with the 
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infection of the seed, and the future development of 
the fungus until the host reaches maturity 

Numerous excellent figures illustrate the different 
kinds of fungi isolated, also the progress of the fungus 
from its first entrance irtto the seed 

(3) An introduction to field mycology was a 
desideratum, and unfortunately Atill remains to be 
written The present i\ork is practically an imperfect 
niycological vade niecutn attempting to deal with 
every phase of the subject, instead of being confined to 
nn introduction to field mycology, as stated in the sub¬ 
title The first chapter deals with the general structure 
and morphology and has obviously been culled from 
preceding works o* very different dates as some of 
the information is up to date, some of historical mte 
rest only and some inaccurate as the statement that 
in the Ascomycetes the paraphyses are probably abor¬ 
tive asci Immediately following this statement it is 
announced that the paraphyses are a continuation of 
the vegetative hyphae, which is a fact and conse 
quently precludes the possibility of their being abortive 
asci Interesting chapters on the dispersal of spores 
parasitism habitats &c , follow The remarks anent 
edible and poisonous species consist of platitudes and 
leave the student in doubt The Jew s ear it not an 
esteemed esculent in some countries but Htrneola 
pdlytnchi an allied species is 

Coming to the essential portion of the book it is 
at once apparent that the author is one of those who 
consider that the name of a fungus is a point of 
primary importance in fact there is but little indica¬ 
tion that anything else is of any importance In 
dealing with the systematic side of a subject it is 
universally conceded that the student should be first 
introduced to the primary groups and approach by 
degrees to entities or species The reverse order how 
ever is followed in the work under consideration 
Families and genera are simply dealt with briefly by 
a key system which the beginner cannot possibly 
grasp whereas the species are described in detail the 
result boing that if the species are recognised at all 
it will be by a rule-of thumb method and his know¬ 
ledge of affinities will remain at zero Experience has 
shown that when a student commences the study of 
mycology by dealing first with individual species his 
knowledge rarely extends beyond recognising a given 
fungus by name It is doubtless the same in other 
branches of ,scicnce 

live spec lie descriptions are very uneven some 
being techn ial and beyond the grasp of the beginner, 
others are altogether inadequate whereas in the 
Ascomj cetes no mention is made of the asci or spores 
the only features of real importance The statement 
that Bulgaria polymorpka an ascigerous fungus is 
the conidial form of UlocoUa foliacea might be re¬ 
garded as a sip if many other equally glaring mistakes 
did not suggest lack of knowledge of the subject 
undertaken The illustrations are numerous consist¬ 
ing of sixteen coloured and thirty two black-and white 
plates Many of the figures are good, some are poor, 
and some are mere parodies of the object they are 
intended to represent 
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(1) Elementary Chemtstry By Hollis Godfrey Pp, 
xiv+456 (New York and London Longmans, 
Green and Co 1909 ) Price 4 s 6 d nej 

(2) Systematic Qualitative Analysts By Dr R M 
Caven Pp xu+240 (London Blacide and Son 
I td 1909 ) Price 3 s 6 d net 

(i)\l 7 E have carefully* read a considerable part 0! 

VV Mr Hollis Godfrey’s book and have re¬ 
luctantly come to the conclusion that as an elementary 
text-book it is not a complete success It is true that 
the book contains much useful Information which is- 


well arranged that it is well printed and luxuriously 
illustrated and that its general appearance is attrac¬ 
tive, but the explanations are slovenly the similes, 
are childish the historml references betray a curious 
ignorance of the original memoirs, and many of the 
illustrations excellent though ttfty are as photographs 
are peculiarly inept 

We have for example a picture of an apple to re¬ 
present acids in nature two views of a rather 
nondescript landscape to illustrate * earth compounds 
a female haymaker looking at her watch with a haj - 
cock in the background to explain atmospheric pres¬ 
sure another party of haymakers looking at a tiny 
spot in one corner of the picture (a balloon presum 
ably) to indicate the lightness of hydrogen and so on 
A few extracts will illustrate the other points above 
mentioned Chemistry is a science which explains 
the every-day things of life (p 2) There are 
seventy or eighty different <itoms (p 9) meaning 
of course different kinds of atoms As a kind of 
corollary to this the author states that since masses 
are made by the union of molecules there exist onlv 
between seventy and eighty perfectly simple sub¬ 
stances &c , forgetting a previous paragraph In which, 
he defines a hypothesis is a belief and the more im¬ 
portant fact that the elements would continue to exist 
independently of any atomic hypothesis 
The same kind of loose treatment is extended to. 
volume and weight * 

If we have the same volume, the same size piece 
so to speak wc can tell at once whether one substancp 
is heavier or lighter than another But unless w 
have the same volumes we can tell very little abov 
it (p 23) 

Again on p 40 it is stated, 

A hot-air balloon rises because the air within th 
balloon bag heated by the flame, expands, grows 
m weight and so pulls the light envelope up 
We have still to learn that dough rises owing to the 
growth of the yeast cells (p 281) The relation of 
oxygen to ozone is compared to a man who disguises 
himself and assumes another name when engaged in 
crime The catalytic action of manganese dioxide on 
potassium chlorate is compared to a person Working 
m the dark and then in daylight 

The sun comes out and floods the room with 
cheerful radiance The man’s hands work faster- 
swifter and swifter grow his motions, Ac." 

The references to the history of chemistry may be 
illustrated by the following extracts We are told 
(P *»)> 
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4 The explanation of the loss or gain m weight on 
turning tasked the best efforts of the whole scientific 
world for a couple of hundred years 
and this is followed by an account of Priestley $ dis¬ 
covery of oxygen which even his greatest admirers 
would scarcely sanction After stating that Priestley 
burned quicksilver in the air and obtained a red 
powder he goes on — • 

The experiment so far was no different from . 
what had been done before without result but | 
Priestley, with that brilliant imagination which has 
so often characterised the great leaders of science saw 
new possibility If mercury hud changed to a red . 
ash by burning could not the substance which had so 
changed it be obtained from the red ash in its original 
form by heating? 

Cavendish's discovery we are told further on 
•settled questions which had troubled men of science for 
two centuries To the question, What is water? 
Cavendish gave the replv It is hydrogen oxide 

Sufficient has been said to illustrate the peculiar de¬ 
tects of the book and it is not a little surprising that 
•none among the ten ladies and gentlemen named in 
rhe preface to whom the MS and proof were in turn 
submitted should have directed the author s attention 
to them 

(2) Although wc are deluged with books on qualita 
Xive analysis Dr Caven s new volume may be regarded 
•as by no means a superfluous addition to the number 
He starts on the perfectly correct assumption that 
•qualitative analysis properly studied may serve as a 
foundation for a sound knowledge of practical and 
theoretical inorganic chemistry and develops his 
■nothod along these lines There is of course, a great 
•deal about group reagents and tables of separation 
which are common to most books on the subject but 
there ie In addition a useful general introduction 
which is clear and concise, and a final chapter on the 
systematic examination of inorganic substance* The 
author does not tell us for what class of student the 
count h intended and now that it is becoming the 
fashion to serve up chemistry to suit the diverse needs 
of different classes of students or as someone ex 
pressed it to sell it in assorted penny packets we 
doubt whether any but the embryo professional 
chemist could give the time necessary to complete it 
It is doubtful too if It is desirable for any student 
to postpone quantitative work until so much qualita 
4 ive analysis has been assimilated 

Experience shows that an early acquaintance with 
the former is an excellent discipline in careful mam 
pulhdon and exact observation, and the best antidote 
to untidy and sloppy habits of work J B l 


OVRtBOOK SHELF 

La Vtta di Michele Faraday Narrata da Andrea 
Naccari Pp 370 (Padova Fratelli Drucker 
1908.) Price 3 lire 

ThoWh there exist four well-known biographies of 
Faraday in the English language one only, the brief 
essay by Tyndall M Faraday as a Discoverer has 
been translated into Italian Neither, untif the appear 
ance of the work now under review had any Italian 
biography of Faraday been written Prof Naccari 
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whose position is professor of physics in the ITmver 
sity of lurm guar inlets his competence in physical 
scientt and who is himself an experimental investi¬ 
gator of some distinction has now written a life of 
Fariday whuh worthily presents the cirecr of our 
great countryman He has drawn freelv and with 
due acknowledgment from ill the four English bio¬ 
graphies and nas h id the idvantagc ilso of being 
in possession of the volume of printed correspondence 
between Faraday and Schonbein which was published 
more recently than iny of the four lhus without 
being either encumbered with thr mass of details of 
Bence Jones s luthonlativc memoir or restrained 
within the smaller compass of the thm smaller bio¬ 
graphies he has been iblc to produce a work which 
in certain aspects is the most satisfactory life of Fara 
day 311 compiled He has not failed to incorporate 
the newer material while preserving what was of 
permanent value in the old 
The life story follows the familiar lines The 
author has not been able to add anything to our 
knowledge of the doings or w inderings of Faraday 
in Italy as tin assistant of Daw in his tighfeen 
months tour of 1813-13 Neither has he thrown 
any further light upon the episode of the nusunder 
standing between r iradav and Nobili and Antinori 
in 1832 respecting their supposed correction of errors 
which he had not committed In the author s preface 
he states that in his first ten chapters he ha* con 
sidered the man rather than the philosopher with the 
intention to make him known and to make him loved 
In his eleventh and list chapter which occupies more 
than one-third of the book he treats of Faradays 
scientific work Here he follows conscientiously and 
skilfully the evolution of Faradiys discoveries 
in their chronological order but discusses them in 
their relation to modern views and discoveries He 
lays great stress upon Faraday s electro-optic 
pioneering discoveries as having been provocative of 
so much of the later developments of physics He 
concludes by citing a characteristic passage from the 
peroration of one of Faraday s list Royal Institution 
discourses in 1858 A 

The book is not illustrated bv nnv cuts It avoids 
all mathematical expressions but it i< eminently 
readable and is well printed Fnglish men of science 
owe a debt of gratitude to Prof Naccari for his faith¬ 
ful presentation of one whose memorv they so highly 
honour 


Batamsch Mtkroskoptschcr Prakttkum fUr Anf anger 
By Prof Martin Mobius /weite Auflage Pp xl+ 
iai (Berlin Gcbruder Bnrntrager 1909) Pnce 
3 30 marks 

The exercises sixty four 111 number contained in 
this little book art designed to make the student 
familiar with the outlines of plant structure in the 
chief subdivisions of the vegetable kingdom Tne 
direction® for making and mounting the preparations 
arc clear and good and the text is not overburdened 
with the details which the student ought to learn from 
the preparations themselves Ihe illustrations which 
are diagrammatic mi\ also be found useful although 
wc think the work would not hive been impaired in 
value had they be 11 omitted The fact that a second 
edition has been n ached proves that it* author has 
met a need felt for such a book but it seems odd 
to discover the statement th it the ateurone-contammg 
ceils of the castor-oil bean belong to the cotyledons 
(keimblntter) VU dso prefer the style of /?«««« 
cuius atrts instead of R accr (p 0 &c) But on the 
whole the book is useful well printed and* sensibly 
bound and its price is moderate 
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LETTERS IO THE EDITOR 
[The Editor does not hold himself responsible for opinions 
expressed by his correspondents Neither can he undertake 

to return or to correspond with the writers of rejected 
manuscripts tntcnded for this or any other part of Nature 
No notice is taken of anonymous communications ] 
Fertilising Effect of Soil Sterilise! on 
With further reference to the work of Messrs Russell 
and Hutchinson on soil sterilisation (/eurnoi of Agn 
cultural Science October 1909) it may be interesting to 
record some information of which I have recently become 
possessed 

Some of the large growers of cucumbers tomatoes Sx 
under glass for the l ondon market have for some little lime 
adopted the plan of injecting jets of steam into their soil 
before planting not with any view of increasing its fertility 
but with the view of destroying slugs insects &c in 
the experience of some growers the productivity of the 
soil after steaming has become so greatly increased that 
if anything like the usual quantity of stable manun is 
mixed ftitfi the soil the plants grow with such rink 
luxuriance as to spoil their bearing capacity exhibiting 
all the symptoms that would be expected as the result of 
a heavy overdose of nitrogen 

This experience has been communicated to me by 
growers who were previously unaware of the Rothamstcd 
work At the moment they were feeling in somewhat of 
a dilemma if they did not steam the soil they suffered 
from insect pests if they did steam it they were obliged 
to curtail the supply of stable manure at the expense of 
lowering the subsequent soil temperature which is 
normally maintained at a high level by the fermentation 
of the manure No doubt means m iy be found of adjust 
ing the various conditions satisfactorily but meantime 
the observation appears to afford striking independent 
confirmation on a practical sente of the indirect fertilising 
effect of partial sterilisation in killing off the phagocytes 
or protozoa which normally keep down the numbers of 
those bacteria the task of which is to turn organic nitrogen 
into plant food Bernard Dier 

17 Great Tower Street London F C March 15 


Certain Reactions of Albino Hair 

In a note In the Journal of Physiology (vol xxxvm ) 
on the chemical nature of albinism Mr Mudge describes 
some interesting observations which he made upon rats 
skins Starting with the presumption based upon the 
work of Miss Durham and Cu^not that an albino carries 
a chromogen and lacks the ferment necessary to produce 
pigment from It and supposing that fermentation is a 
process of oxidation or reduction Mr Mudge argued that 
it might be possible to produce pigment artificially by 
means of an oxidising or reducing agent He found by 
experiment that .immersion of albino rat skins in a solu 
tion of 10 per cent formalin and 70 per cent alcohol in 
equal volumes resulted in a vivid yellow colour in the 
hairs he further states that these coats when washed in 
water and immersed in H,O s (20 vols ) become changed 
in colour from vivid yellow to a brownish tint M In about 
twenty four hours He adduces arguments to show that 
the coloration is due to the presence of a specific body in 
the hairs diffused through the keratin and not to more 
reaction between the keratin and the formalin 

I have repeated these experiments with various skins 
In the case of the single albino rat skin which I used the 
vivid yellow was obtained Immediately on immersion in 
the formalin mixture The change to brown in H,O t was 
not obtained but oomplete decoloration resulted from 
immersion in this reagent Prolonged immersion in the 
formalin mixture also produced almost complete decolora 
tion 

Witi guinea-pig albinos carrying respectively black 
chocolate and rea negative results were obtained, as they 
were also with a single mouse skin 

What struck me as particularly interesting in connection 
with the ye low colour produced by the formalin mixture 
in the coat of the albino rat is the fact that it is a peculiar 
canary yellow which I remember to have seen elsewhere 
among mammals only in members of the stoat family when 
the winter whitening is Incomplete A piece of pale yellow 
stoat fur acquired a much more intense yellow colour as 


a result of twenty four hours immersion in the formalin 
mixture a similar piece was decolorised by H s O a There 
can thus be little doubt that the yellow body produced 
artificially in the fur of the albino rat is a substance 
similar to the yellow pigment of the stoat s winter coat 
and therefore probably represents a stage in the reduction 
of the pigment to the condition in which it exists in th* 
white hairs 

Miss Durham tells me that it is a well known fact that 
albino rats do not remain pure white if the\ are exposed 
to the action of light Just as darkness is necessary for 
the production of a pure white coat in the rat so a certain 
degree of cold seems necessary in the case of the stoat 
tribe though in their case a change to a warmer chmali. 
dops not at first prevent the usual colour-change in winter 
Thus Eric Parker in The Hook of the Zoo points out 
concerning a certain foreign pine niaiten that the first 
winter he spent in the Fallen his fur turned almost white 
to match the snows he would naturally have expected 
I he last two winters it remained brown though it has 
lightened considerably towards jytlow This repetition 
of a periodic art without the usuj^l'stimulus recalls certain 
phenomena in plants which Mr F Darwin attributes to 
memory Igbrna B J Sollas 


Nitroge n fixing Bacteria and Non leguminous Plant! 

May I be allowed to direct attention to two errors in 
Mr Halls letter in Natlre of December 23 1909* 

Mr Hull st ites that Pseudomonas Hnd Azotobacter 
together (1 24) are less effective than when grown 
separately (091 + 056) This comparison is incorrect 
The fixation of free nitrogen by bacteria is esli 
matid in ttrms of milligrams of nitrogen per unit of 
carbohydratt in the culture solution Pseudomonas and 
Azotobacter together give 1 24 N for one unit of tarbo 
hvdr ite Pseudomonas and Azotobacter grown separately 
give 1^7 N for two units of carbohydrate hence the correct 
comparison is — 

Per u it 

Pseudomonas and Azotobacter together = 1 240 N 

Pseudomonas and Azotobacter separately» 1 -o 735 N 

2 


Hence mv conclusion that Pseudomonas and Azotobacter 
together ure more effective than wh n grown sepuatclv is 
1 think justified 

The second error has reference to a mean experimental 
error of ±10 per cent Mr Hall writes — By an error 
which the context rendered sufficiently obvious 1 wrote 
oats instead of barley when dealing with Prof Bottom 
ley s first-quoted experiment with soil May 1 point out 
that oats were the only plants mentioned in the first-quoted 
experiment with soil * ? Even if the increase of barley 
(13 6 per cent) be token one fails to see how it if* 
sufficiently obvious * that a mean error of ± 10 per cent 
more than covers an increase (the lowest of the results 
quoted) of 13 6 per cent W B BotTOMi e\ 

King s College Strand W C February 16 


A 8 am pie of Spurious Correlation 
Thoucii regretfully unable to do justice to the mathc 
mat 1 cal reasoning of Dr G T Walker in Nature of 
January b I may, perhaps be allowed to aay that it is 
of the essence of the method that those dots (each express 
mg a comparison of two sums of thirty items) tend to 
arrangement in a straight band or atrip with fairly de¬ 
fined borders It is expected that future dots will generally 
come within those limits but to affirm this in a given 
case to say e g that the next dot will not be below a 
certain level U it not necessarily, to say something quite 
definite as to the character of th« coming season a* that 
Its rainfall frost days or other feature considered, will 
not be below a certain numerical value? If the one state 
ment is warranted so (by the nature of the case) is the 
other Thus the essential point seems to me to be 
whether the past distribution of those dots affords a 
reasonable clue to their future distribution, and I do npt 
see that my rritic throws doubt on this 
I think (with all deference) that anyono who will giv* 
the method a full trial will find it distinctly helpful in a 
number of cases (I do not say in all) 

Alkx B MacDowall 
8 Marine Crescent Folkestone January 14 
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In my former letter in Nature of January 6 I attempted 
to prove that the arrangements of dots in a band would 
occur even if the numbers of which the sums were taken 
were entirely independent of one another in which case 
a forecast regarding one of the number) could not possibly 
be made from knowledge of the remainder A forecast 
could only be made if it were shown that the width of 
the band were smaller than would be expected on the 
hypothesis of pure chance and this vital point has received 
no consideration 

The situation may be made‘clearer by reference to the 
original letter in Naturb of September 16. 1909 1 lie 

<ssence of the method is that if we were forecasting for 
19x0 the dot the two rectangular coordinates of which are 
the sums of data for thirty years up to 1909 and 1910 rc 
spcctively will lie near to a line through the origin at an 
angle of 45 0 with the uxes Thus the sum of the data from 
1880 to 1909 will be nearly equal to the sum of the data 
from 1881 to 1910 or the data for 1880 and 1910 will be 
nearly equal If the nearness to equality has any value at 
all for forecasting this is cqunalcnt to asserting that the 
data in question tend to be repeated after thirty years or 
have a thirty years pdMod but as the same result could 
be reached if a^ or 3S or any other comparable number 
had been substituted for 30 It will be seen that the reason 
mg cannot be free from trror 

I hat tho nearness to equality is inadequate is clear from 
the diagram in the original letter Hie edges of the band 
there intercept a length representing about thirty-six days 
along any vertical ordinate Hence all that can be inferred 
in forecasting for iqio is that the number of hot days will 
robablv not differ by more than ± 18 from the number of 
ot days in 1880 and as the average number of hot days 
in a year is stated as fifteen it appears that a forecast so 
entirely vague could be made without any analysis what 
ever Gilbert T Walker 

Kodaikanal February ax 


SOME SCIENTIFIC CENTRES 
No XV—I iik Mount Wilson Solar Ohsfr\atory 
of tiik Carnfoib Institution of W\miincto\ 

M OUN 1 WII SON rises 6000 feet almost ibruptly 
from the plain in which he the twin cities of 
Los Angeles and Pasadena hrom the mountain top 
these cities appear at aught as {Jittering star clusters, 
by day they are seen through a haze of dust which 
the ascent of the mountain has put below our feet 
Beyond is the vast Picific above our ht ids tin 
glorious skv of California, around us the buildings 
of perhaps the best equipped observ itorv in the world 
These words are written by anticipation Prof 
Hale has invited the International Union for Solar 
Research to hold its next meeting on Mount Wilson 
on August 29 1910 and astronomers and physicists 
from all parts of the world are eagerly looking for 
ward to tho occasion The present writer is not 
however, altogether a stranger to the scene he was 
on Mount Wilson m 1904 but at that time the 
observatory was in its infancy It had not even been 
decided on what scale it was to be designed Prof 
Hale had realised the magnificent opportunities offered 
by the climate and site and he had made urgent 
application to the Carnegie Institution for funds 
adequate to deal with the serious difficulties to be 
overcome, but he had also resolved that if his applica 
tion was not granted there should still be a solar 
observatory on Mount Wilson for which he would 
himself provide the funds so that he had already 
commenced building operations Nevertheless the 
utmost provision which he and his courageous wife 
could afford to make would naturally fall far short 
of what was needed for a suitable observatory and 
he was therefore anxiously awaiting the answer of 
the Carnegie Trustees Fortunately for astronomy 
it was favourable and since it was received one 
marvel has followed another in rapid succession The 
Visitors will be drawn to Mount Wilson as to the 
NO 2108, VOL 83] 


m un focus of istronomical enterprise and success 
at the present moment 

The first of tiic principal instrum* nts to be com 
pic ted \\ is the gr< it horizontal Snow tch scope origin 
illy constructed at the Wkes Obser\ Uorv with the 
aid of funds gmn by Miss Snow of Chicago The 
concave mirror of 24 inches aperture md 60 feet 
focus is fixl b> i calu tit with pi me mirrors of 30 
inches and 24 inches the lx un of light bung sheltered 
by 1 Iioum sjhjci illy designed to guard against 
temperiturc effect** lo this telescope cm be attached 
i spectrograph of iS-fiet focus or a 3 foot spiclro- 
hebograph The heavy parts of the ipp ir ttus ar< 
mounted on massive stone piers built with gri it 
labour since it w is found th it the stom m th< 
neighbourhood was unsuitable and that materials 
had to be brought up from 1 luwcr iltitudc bv molts 

Hut successful as this powerful instrument Ins 
been it h is uLso served to point the way to pnssihk 
improvements Fxpericnu of iLs working suggested 
that a verheal telescope might be in vinous was 
better than a horizonL il one and accordingly 1 

tower telescope was constructed with the to.lost it 
mounted on a tower bo feet high built as i si 1 k ton 
framework Ihis experiment was so successful th it 
a more ambitious one was it once projected and 1 
tower 150 feet high is under construction As wind 
pressure will be much more serious on this m u 
structure Prof II ile has irinphd the ingenious 
device of building an outer tower for protect 1011 sur 
rounding every bar of the inrn r tower by a tube ( f 
tlie outer The lower parts of these tower telescopes 
ire cont uned 111 wells sunk m my feet info tin ground 

1 hirdly there is the beautiful 5 foot reflector ni tdi 
bv Prof U W Rjtchn who has alri idv proved his 
skill in such work Ihc mirror was made at the 
Berkos Observatory som< \cars ago but has hul to 
wait until a mounting could be piovidid on Mount 
Wilson and indeed there w is 1 still earlier pro¬ 
vision to be nude the track up the greater part 
of Mount Wilson was originally only 3 feet wide 
a mere ledge in a pn cipitous descent— ind up this 
narrow track th< matt nils md instruments were 
e imed at first on mule bad later m 1 specially 
designed carriage with stunng fore and eft and 
drawn by a mult Hut the 3 foot mirror md its 
mounting could not be tiken up ui this way and it 
w is necessary to widt n the tr wk to 5 feet throughout 
Us whole length ihis w is not iccomphslud without 
serious delays owing to severe storms which some 
times destroyed weiks of libour but it was fin illy 
completed the instrument w is taken up ind mounted 
and at the meeting of the Rov d Wronominl Society 
on December 10 1909 wire shown some photographs 
of Mu’s* taken with this greit telescope which fir 
surpassed anything of the kind vit seen and for 
w Inch tho president was requested to convey a speci il 
\otc of thanks 

A still larger telescope with a mirror too inches 
in diameter, is to be attempted on Mount Wilson but 
is not yet within sight of completion Round the 
existing three great instruments are grouped 1 
number of other buildings first and foremost 1 
physical laboratory so indispensable now in astro- 
physical work also an astrophysical museum and 1 
variometer house and then such necessary acconi 
paniments as a power house a pump-house storage 
houses and dwellings The establishment is not 
adapted for ladies and children and the chief nsi 
dence is called the Monastery Distressing news 
reached us recently that the Monastciy had been 
burnt down owing to the carelessness of a temponr> 
servant Fortunately it contained no original ihoto* 
graphs or records and most of the books had been 
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taken down to Pasadena, but manv were burnt The ( able piece of work on the spectra of fourth-type stars 
building* and contents were insured but re building ' also the foundation and equipment, not only of the 
cannot be commenced until after the close of the j puvate observatory at Kenwood (Chicago) but of 
lainy season In the spring so that the observers will the great Yerkes Observatory with its giant tafo- 
be put to some inconvenience during the next few , scope and other magnificent resources for lie study of 
months though there are now so many residences on } astrophysics^ also the establishment of the Astro- 
the mountain that they can find temporary quarters 1 physical Journal as an indispensable aid to workers 
In Pasadena 6000 feet below are the instrument Such a record might well have contented an ambitious 
shop office physical laboratory &c Here also dwell 1 man at the end of a long life, but it is not too much 
the wives and families of the observers There is of j to say that Hale has in the intervening six years 
course communication constantly by telephone and eclipsed these achievements, together and separately 
frequently by personal visit between the two depart by new ones The workers who had been put in com 
ments of the obaervaton Much practice has made , m unicat ion bv his Journal have been drawn Into 
the observers expert and rapid climbers closer companionship by the International Union for 

Solar Research which he Inaugu 
rated at St Louis in 1904, and 
which he has invited after meet 
mgs at Oxford (1905) and Meudon 
(1907), to meet at Mount Wilson this 
>ear, as above stated His record 
of work now includes the photo¬ 
graphic mapping of the sun-spot 
spectrum (a long standing problem 
solved) and the discovery of mag¬ 
netic vortices in the tun—a truly 
sensational discovery and one 
which is certain to lead to others, 
and his work in founding the 
Yerkes Observatory has been 
treated as preliminary to the real 
business of adapting the splendid 
Mount Wilson Observatoiy, point by 
point to the pressing needs of solar 
physics 

Wc should lose a valuable lesson 
if we did not note the steady pro¬ 
gression in enterprise which has 
built up the success Prof Hale 
has several times publicly Inflated 
upon the value of work wfth modest 
apparatus, such as he began with 
himself During a visit to Eng¬ 
land in 1007, he gave an address to 
the RoywAstronomical Society on 
Some Opportunities for Astro¬ 
nomical Work with Inexpensive 
Apparatus ’ (Mon Not R A-S , 
Ixviii, p 64) which not only em¬ 
phasised the value of such work 
but gave a number of concrete sug 
gestfons to intending workers 
The difficulties of making a begin¬ 
ning are weH known, but those 
who earnestly consult this lecture 
will find most of them removed It 
is, of course, assumed that there is 
a desire to work. Hale addressed 
himself to “the amateur,” defining 
him as the man who works in 
astronomy because he cannot help 
it because he would rather do stum 
Our thoughts naturally turn from the contemplation work than anything else in the world, and who there¬ 
of so magnificent an installation to the man who fore cares little for hampering traditions or for dflfi- 
designed it and has brought it to such perfection 1 cultirs of any kind 1 These noble words are not only 
of efficiency m the short space of six years It is a stimulus, they also clearly reflect the character of the 
of course, not the first achievement of Prof Hale > man who uttered them and go far towards explain* 
Just six years ago it fell to the lot of the present mg hrs success For the rest, we may accept his 
writer to review his work on the occasion of tbe own estimate of the importance of beginning with 
award 4 o him of the gold medal of the Royal Astro- small means and of the value (several tunes empha- 
nomical Society That work already comprised the sisod in letters to the present writer) of the ehcoorage- 
successful inception of the spectroheliograph and Us ment of his father His father bought him a 
use in depicting the floccuH at virtous levels | telescope (an excellent 4-Inch Clark) but not until he 
in the solar atmosphere (the connotations of the terms had first made one himself, his father also bought 
in >nver(ed commas having been suggested by the , him the spectroscope with which he first photographed 
medallist only a few weeks before), also a consider 1 a spectrum, to his huge drfght, but this was not 
no 2108, vor 83] 
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until he had first worked with home-made app iratus 
his father built the Kenwood Observatory but not 
until his son had matured his plans by work it Har 
vard and elsewhere Hts policy always was 
writes the son in one of his letters, to induce me 
to construct my first apparatus, and then to give me 
a good instrument if my early experiments were 
successful * On the death of this wise and kind 
f ither his children established in pious and afTcc 
tionate memory of him the* William E Hale Fund 
for the encouragement of research which has already 
aided, in an unobtrusive but none the less efficient 
manner several scientific projects of difTcrent kinds 
His lessons are so deeply impressed on the mind of 
his son that in the address above referred to he 
said with all seriousness that it is a fair question 
whether large observatories with powerful instru 
mental equipment should be established if they tend 
to keep back the man who is pursuing the subject 
with less expensive appliances and is introducing 
through his careful consideration of the possibilities 
of research, the new methods which in the process of 
time will take the place of the old ones 
A few facts and dates may be given here George 
Ellery Hale was born in Chicago on June 2p i8(>8 
(a few months before the classical observations of 
rommences without an eclipse on which he was to 
uild his main work) the son of William L and 
Mary S Hale, he married in 1800 Miss Evelina S 
Conklin of Brooklyn N Y and has a daughter and 
a son He entered the Massachusetts Institute of 
Technology (Boston) in 1886 taking the course in 
pure science and graduating S B in 1890 He spent 
some time at the University of Berlin in 1893-4 
While in Boston he was enabled by the kindness of 
Prof E C Pickering to spend his spare time at the 
Harvard Observatory doing any work assigned to 
him The principle of the spectroheliograph occurred 
to him m the summer of 1890 but experiments were 
not then successful He first photographed the 
prominences in the spring of 1891 within a week or 
two of similar successes by C A Young and Des- 
landrcs, but this achievement must be carefully 
distinguished 1 from the construction of the first sue 
cessful spectroheliograph, in which Hale had a clear 
lead of all other workers It was completed in 
January 1892, and from that time regularly recorded 
it the Kenwood Observatory prominences and 
faculse Before the end of 1892 the project for the 
great Ycrkcs Observatory was already on foot and 
was completed m the autumn of 1897 Wc may note 
in passing two incidents of that early history, first 
that the project originated in a chance conversation 
with Alvan G Clark at the Rochester meeting of 
the American Association for the Advancement of 
Science Hale then learnt of the existence of two 
discs of glass available for a large telescope and 
immediately began the search for a Maecenas Such 
incidental results of scientific gatherings arc some¬ 
times forgotten in estimating tneir value* Secondly 
after several applications had failed, when ultimately 
the matter was laid before the late Mr C T Yerkes 
he replied at once inviting President Harper and 
Mr Hale to call upon him and telegraphed for Mr 
Clark as a result of the interview His rapidity in 
decision seems to have been noteworthy even in 
Chicago 

It would unduly extend this brief notice to follow 
the history of the Yerkes Observatory during the 
years from Its completion In 1897 until Hale hindid 
over the directorship in 1904 to Prof E B Frost 

1 It dots not mm to the present writer that the Ut Mi** A. M Clerk e 
hu twep sufficiently careful t j distinguish these two distinct steps in her 
otherwise ulmlrabc writings (see Problem* in Astrophysics, rP* 18 
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in order to devote himself to the Mount Wilson 
Observitorj One is sometimes tempted to peer into 
the future from Kenwood to \crkes from Yerkes 

to Mount Wilson from Mount Wilson to-? Does 

a fourth term of thr series tver occur to Prof Hale 
in his droims^ Series are treacherous to deal with, 
it is most unple is mt once rcmurkid in eminent 
ni ithcniain un who has devoted pirf of his life to 
them to dre mi tint \ou ire expended in in infinite 
series and thit it will not converge There is a 
notable divergence in the senes of observitories with 
which Prof Hilc might identify himself but then 
it may not be inhmte Indeed we *xpect to find 
—recurring to the attitude of mticipition with which 
this notice began—we confidently expect to find in 
August next excellent reasons why the scries should 
stop short at its third Urm It is difficult to innginc 
how conditions for work could be bettered Mount 
Wilson has great instruments and a fine climate 
it has the financial bicking of the wealthy Cirncga 
Institution , it is within eisy reach of Posidcni and 
in telegraphic communication with the whole world 
and last but by no means least it his ilruidy an 
able staff of workers including men like Adims 
Ellerman and Ritchey whose names are famous 
wherever there is in astronomer Those who have 
visited the mountain are enthusiastic in praise of the 
conditions for work A notable visit wis paid bv 
Prof Barnard who found the times of exposure 
required for his photographs considerably less than 
at the Yerkes Observatory 
The main purpose of the Mount Wilson Observa 
tory is solir research but 1 wide interpretation must 
be given to the term Prof Hale has often emphasised 
the representative character of the sun—it is the one 
star near enough to be examined in detail but it is 
nevertheless a star and to understand it we must 
study it ilongside other stirs we cannot do justice 
to the sun by working at the sun alone Hence he 
has insisted on an adequate equipment for stellar 
work at Mount Wilson Th< method of attacking 
scientific problems along more than one line is i 
characteristic feature of Hales work generally ind 
has been an important factor in his success 1 o give 
a recent and striking instance Along one line he 
was developing the spectroheliograph to the point 
where good photographs could be obtained in red 
light (Ha) and this led to the discovery of the solar 
vortices along another line which might have 
seemed irrelevant to the former he was working at 
the photography of sun spot spectra and it last 
succeeded in getting good images of double and 
triple lines Forthwith the two researches met and 
flowed in the same stream, to test the magnetic 
hypothesis of the vortices he could examine the spot 
spectra polariscopicully H id either of these two 
lines of work been neglected the other would hive 
remained unfruitful No doubt there wis an clement 
of luck in the simultaneity with which the two became 
available, but luck proverbially attends on energy 
and enterprise H H Turner 


7 HE BRITISH SCIENCE GV 11 D 
HE fourth mnuil meeting of the British Science 
Guild was held at the Mansion House on 
March 18 when the fourth annual report upon the 
work of the past >eir was presented The I ord 
Mayor occupied the chair ind an address wis dt 
livcred by Mr Hnldine president of the Guild Sir 
John Cockburn, K C M G gave a summary of the 
report the adoption of which was moved bv l-ord 
Strathcona and seconded by Sir Mfred Ktogh 
K C B Sir George Darwin, KCB, and Sir Ernest 
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Shackleton aUo spoke We propose to print the mam 
parts of these speeches Inter and here limit our 
selves to the mention of a few points of wide interest 
included in the report 

Ihe following gentlemen were elected as new vice 
presidents —Sir William White, K C B TRS Sir 
Clifford Allbutt, K C B h R S Sir George Darwin, 
KCB, F R S Surgeon-General Sir A Keogh 
K C B Right Hon Sir George Reid K G M G 

The following new members of the executive com 
mittee were also elected —Sir David Gill, KCB 
F R S Sir William White KCB.FRS the Rt 
Hon the harl of Chichester, Sir A Keogh KCB 
Mr A Mosely, C M G Sir Boverton Redwood 
Colonel Sir John Young C V O 

Ihe executive committee proposes to offer two 
prizes for in essay on The best wav of carrying on 
the struggle for existence und securing the survival 
of the fittest in national affairs The essay should 
state the main points to which attention must be 
directed, the following in which the practice of 
modern nations differs may be touched upon — 

(1) Ihe training of the citizen to secure national 
efficiency in peace and national defence in war 

(а) State organisations for securing the same 
objects 

(3) The State endowment of the higher teaching 
and research in universities and elsewhere 

(4) Whether a system of party government alone is 
sufficient to secure all the best interests of the State 
in those directions in which brain power and special 
knowledge are needed, or whether a bodv free from 
the influence of party j>olitics and on which the most 
important national activities are represented by the 
most distinguished persons is desirable 

(5) Whether it is of advantage tbit the nation’s 
greatest men in science learning and industiy on 
whom m peace the prestige and progress of the 
nation chiefly depend should be in touch with the 
head of the State 

(б) How discoveries and applications of science can 
he best and soonest utilised for Stite purposes bolh in 
peace and war 

Formation of Colonial Branches 

In the last annual report reference was made to the 
proposed formation of branches of the Guild in Australia 
and Canada During the year further progress has been 
made and inaugural meetings have been held in Winnipeg 
(Canada) and Sydney (New South Wales) A branch is 
also being formed in South Australia 

In Canada an organising committee has been formed 
consisting of the leading educational scientific and busi 
ness men By forming such a committee it was considered 
that not the hast of the advantages would be the keeping 
in touch with the scientific methods throughout the Empire 
and it was hoped that t^e Canadian committee might thus 
be the means of obtaining accurately for the British Guild 
information on Canadian matters 

Ihe inaugural meeting of the New ^outh Wales branch 
was held on October 13 1900 at the Royal Society s 

House Sydney the Govornor of New South Wales Lord 
Chelmsford occupying the chair In the course of an 
iddress Lord Chelmsford said that what is wanted to-day 
and what he thought the Guild Intends to try to do is 
to get a scientific spirit to permeate the public at large 
Science is an end in Itself but the general public should 
be convinced that in giving money for scientific purposes 
they are giving it for a good cause and also that scientific 
knowledge is worth something in pounds shillings and 
pence He hoped in that way to get the public alive to 
the importance of scientific knowledge in everyday life 
Departments of public instruction may bring forward 
schemes of coordination and the like but until the parents 
have been convinced that education is of value to them all I 
tbq^acheme* in the world are not going to make them | 
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alive to education In Germany and in Amenta parents 
m the homes are alive to the importance of education and 
they are determined to undergo anv personal sacrifices if 
they tan only give their sons and daughters the best 
possible education 

In the case of agriculture, we have to con\ince the farm 
ing community as a whole that there is something m 
scientific knowledge that is going to be of \alue to them 
This is very hard to do It is to be hoped that by t* 
methods the C uild will be able to press home not onl\ 
upon men in authority—he believed men in authority are 
fully alive to the value of scientific knowledge—hut aUo 
upon the men in the street that scientific knowledge is 
not a mere abstraction and that if devoted to commerce 
trade and everyday life it will sweeten and enrich ihe 
Iivts of alt and help the well bung of the community at 
large 

Speaking of the objects of the Guild Dr b A Bmnrt 
sum that Cermnny spends more money on the University 
of Berlin alone than does Fngland upon the whole of her 
universities put together It is not the German Dread 
nought* we have to be afraid of Ijqt the German school 
master observed Sir James Graham He is the man 
who is doing the damagp * 

In South Australia the Governor Sir Day Hort 
Bosanquet is acting as patron of the branch In a 
circular issued by the secretary the ideals of the Guild 
are stated as — 

* lo give one kmd of education onlv to the people of 
thp Fmpire— the best (bolh practical and theoretical)—ami 
to secure its economic application to the wants of mankind 

To help us to keep our Fmpire the greatest factor in 
the world and retain our immense commerce To do this 
wo must teach the people the necesstlj of applving the 
methods of science to ill branch* s of human effort It 
must be observed that practical and scientific knowledg 
combined and its application to useful purposes 1* the 
secret of all human mental influence and power It reduces 
lubour increases pleasure and gives health and control 
ment 

Scientific straight thinking is just as good for us ns a 
navv is for Germany Brains Uc at th* root of all 
things 

The ff awf of hattonal Organisation 

The president of the C uild in lus address last Year re 
marked — The exertions of our ptxiple as a united people 
ore nevessarv if we are to hold our own in the stress of 
the competition of nations Jhese remarks have led the 
executive committee to consider how best the suggested 
changes can be brought about The committee points out 
that in tlie case of the arnjpd forces of the countrv follow 
ing the example of Ctrmnnv a general staff for armv 
purposes is nlreodv in being and the Government has 
announced that a similar organisation is being established 
for naval purposes The view that the peace purposes of 
the nation could be will served bv an organisation dealing 
simiiarlv with peace requirements and indeed that they 
cannot be best served without it is rapidly gaming ground 
all the more because it Is becoming fully recognised that 
partv politics deal more with the temporary success of a 
party than with the permanent welfare of the State A 
body composed of men selected from among the most 
eminent representatives of science education industry 
commerce and finance associated with the technical heads 
of the Government Institutions dealing specially with such 
matters would provide such a general staff fully com 
petent to deal with questions in which united action would 
be conducive to the nation s welfare and progress 

In university organisation there has been steady growth 
of opinion in two directions First the necessity for the 
fullest consideration of research In connection with nl! the 
higher teaching and secondly, the national loss which 
results from the exclusion of the universities from the 
Government view of education as represented by its 
Board 

In giving a statement of some scientific researches which 
have recently been aided by the State the executive com 
mittee remarks that the present Government has shown 
itself more anxious to promote scientific inquiry than any 
of it> predecessors 
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U'orfc of Committees 

New committees have been formed for dealing with the 
conservation of natural sources of energy and to consider 
the question of technical education and its position in 
regard to universities In addition to these there are 
committees dealing with education inexpensive instruments 
in science teaching agriculture sjnchromsation of clocks 
naming and numbering of street* (executi\e committee) 
and tho coordination of charitable effort 

lhc medical committee lia« been increased in numbers 
in order to take up special!} the consideration of medical 
research In its report this committee emphasises the viry 
great importance of post graduate medical study and 
points out the very wide field and the great materials for 
such work which exist in London md th it owing to the 
absence of organised effort relutivelv little use is being 
made of this immense field It is further considered that 
the ideal to be worked for is the establishment of i 
central medical school in connection with the London 
University which should be devoted to post graduate 
teaching and research ^uih central school might Im 
associated with all t!th I-bndon hospitals in connection with 
the London University for the purpose of post-graduate 
medical studv and should tun alb hated to it other medical 
institutions and hospitals for the tnatment of special types 
of disease (such as hospitals for < pil -psy and diseases of 
the nervous systems the Rov it Ophthalmic Hospital at 
Moorfields Brompton Hospital for Consumptives &c) 
Professors appointed bv tho Central London Universitv 
School woula be deputed to work at any of the appointed 
institutions where special facilities might exist for reseanh 
and post graduate teaching in the subject dealt with by 
each professor The committee is strongly of the opinion 
that much greater facilities should be given for medical 
rosoarch than exist at the present tim** and that large 
funds should be furnished from public and privale souri 
for such purposes One of the objects on which expcndi 
hire is urgently required ia in the endowment by the 
Central I.ondon l nwrslty School of arrangements for 
pathological research at the medical schools 

The committee on the conservation of natural sources of 
energy of which Sir William Ramsay is chairmin has 
decided to draw up reports on (1) coal particularly in 
connection with its emplmmcnt for smelting and olhtr 
industrial purposes (a) internal-combustion engines and 
oil engines (i) atomic and interatomic energy (4) the 
availability and quantity of natural oil and n itur tl *,ns 
(5) the heat of the earth (6) availability of water powi r 
(7) forestry (8) carburisation of coal at high and low 
temperatures (9) *olar power 

7 HF PROPOSFD SCOTTISH NATIONAL 
ANIAhtllC F\Pb D IT I ON OF 1911 

LARGT and enthusiastic meeting organised b> 
the Royal Scottish Geographical Society was 
held in the S>nod Hall rdinburgh on Thursday 
evening March 17 to hear the plans of Dr Bruce for 
his second Antarctic expedition Prof J Geiku 
b R S president of the society w as in the ch ur 
and was supported by a number of representatives of 
Scottish scientific bodies and others The keynote of 
the meeting was that the aim of the expedition was 
to be throughout scientific This was emphasised first 
of all by the chairman who on that ground disclaimed 
the idea against which a needless protest had been 
put forth by the president of the Geographical Society 
of Berlin, that Antarctic exploration should be in 
any way reserved for any particular nation and, in 
view of the immense field for scientific investigation in 
Antarctica, welcomed the friendly rivalry of all nations 
in carrying out that work 

Dr Bruce then addressed the meeting and before 
giving an account of his present plans gave a brief 
sketch of the history of Antarctic exploration laying 
special stress on the part that Scotsmen had borne in 
tnat work since Weddell set sail from Leith in 
1823 It is hoped that the expedition now planned 
will leave Scotland about May 1 1911, and reach 


Buenos \ins iboui Juik 20 of that jear About ten 
di\b 1 it*r it will sul for (ape iuwn pursuing a 
*g umrsi tor thi most pirt between the parallels 
of 40 0 and 50 0 S but imludin^ a visit to the Sand 
with group in ihout ^7° S as wdl as to Gough 
Islmd Hie purjxise of this navig ition will be to 
supphnunt tin h ithyiru trical suruv of the South 
\tlantic Occ m bo^un by th( Scotia in 1902-4. and it 
is not exjKiud th it C ipt, Town will be reached 
before htpUmkr 1 \fler refilling md coding the 
ship will sail once mort for the Sandwuh group ind 
thence to ( o its l and and seek for 1 place on or 
near that coast where it in ly bo possible to liud and 
trect a housi although from the experience of the 
previous expedition it is thought possible that it may 
bo necessary to go so far east as C ape Ann in 1 nderby 
land for that purpose \t some point in toils 
I md however it is inUndtd that a sledge partv of 
threi under tlu leadership of Dr Bruce shall land 
with the view of crossing to the Ross Sea by wa\ of 
the South Pole Hie ship after lmding a pnrt\ of 
Kn or twelve jiersons at whatever point they find 
suitable for the erection of a house will proceed bv 
1 route in as high a latitude as possible to winter it 
Meibom ne taking soundings and carrying on dei p 
m i research ill the wav 

In the following spring the ship will leave Md 
bourne and push southward to McMurdo Strait 
Victoria I and in order to send a sledge party to meet 
ind furnish with fresh supplies the previously landtd 
sledge party under Dr Bruce It is expected that the 
two parties will meet ne ir the Bearamorc Clauer 
and if ter meeting the combined p irty will proceed 
to the ship and sail for New 7e dand Further oceano¬ 
graphical work will afterwards be carried on between 
New Zealand and the Falkland Islands m as high a 
latitude as the winter season will permit and in the 
following spring the ship will sail southwards lo 
nitevc the wintering party which by that time will 
have bten engaged for two yeirs in surveying the 
coast line of Antarctica east ind west of the station 
and in taking meteorological m ignclic ind other 
observations The total cost of the expedition is e u 
mated at about 50 ooof Dr Bruce, it m ly be men 
tinned is in cordial correspondence not merely with 
C aptain Scott, but also with the promoters of the 
German expedition and there is good reason to hojx 
that if funds are r used both for his and the German 
expedition then will be no us< less overl ipping of 
work As regards the McMurdo Stmt which Captain 
Scott has chosen for his sjiccial sphere of work, Dr 
Bruce expressly announa s that the Scottish expedt 
tion will make no speii il invisligitions in that region 

The meeting was then address'd by Dr John Horne 
F R S director of the Geological Survry of Siotland who 
as representing the Rojal Society of Fdinburgh first re 
ferred to the high valu of the publications already issued 
giving the scientific results of Dr Bruce s pr uous 
Antarctic expedition including upward* of twenty papers 
published by the society he represented and expressed the 
hope that the Government would see its way to furnish the 
necessary funds for the publication of the remaining results 
which were eagerly looked for b> all interested in \11tarU1c 
exploration in every part of th world He stated that he 
was commissioned by the roumil of the society to givt to 
Dr Bruces new si lu me rh moist cordial recomnund ition 
to the Scottish public for financial assistance 

Prof J Graham Kerr T R S professor of zoology in 
the University of Glasgow then spoke as representative of 
the Royal Philosophyal Soriety of Glasgow expnssmg 
that society s cordial sympathy with Dr Bruce s project 
and especially because they felt that they had in him 1 
splendid example of the type of explorer who wh e r ady 
to take any adventures that came his wa> recognised that 
his real object was to do honest scientific work The Earl 
of Cassihs representing the St Andrew Society dwelt 
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more particularly on the contract presented by the large 
grants that had been made by Government to other 
Antarctic expeditions and the entire lock of recognition so 
far of the work of proved value that had been done by 
Dr Bruce 

Prof J Cossar Ewart F R S professor of zoology in 
the University of Edinburgh, then commented on the zoo¬ 
logical value of Dr Bruce s expeditions which had been 
the means of adding dozens of new species to scientific 
knowledge and on that account gave his cordial support 
to the carrying out of this second Scottish Antarctic Fx 
pedition In an eloquent speech Prof D Arcy W Thomp¬ 
son C B of the Scottish Fishery Board professor of 
zoology in University College Dundee expressed warm 
appreciation of the work that Dr Bruce had already done 
in his previous expeditions Mr Chisholm lecturer on 
geography Edinburgh University recommended Dr Bruces 
plans to the support of the meeting among other grounds 
on account of the fnct that Dr Bruce had shown his 
qualifications as a leader by the attachment and devotion 
which he inspired in his followers and this point was 
Immediately enforced by Dr R N Rudmose Brown 
lecturer on geography in the University of Sheffield who 
Had accompanied him in expedition after expedition 

At the close of the meeting on the motion of Mr 
W G Bum Murdoch, a resolution asking the meet 
ing as a representative Scottish gathering to express 
their hearty desire to hive Dr Bruce's plans carried 
out was unanimously approved It should be added 
that while the opinion that it was the duty of the 
Government to contribute to the publication of the 
results of the Scotia expedition was very freely ex 
pressed at the meeting the appeal for funds to edrry 
out the present projected expedition is not made in 
the first instance at least, to the Government but to 

the enthusiasm and patriotism of Scots nt home and 
abroad 


sympathy and obtaining the aid of the chemical 
manufacturers of Lancashire and Cheshire As a 
public analyst of experience and repute he did much 
tor the improvement of our methods of suppressing 
the falsification and adulteration of foods and drugs 

In 1874 he published a report on the chemistry of 
tea cultivation in India and made important recom 
mendations which proved of great value to that in 
dustry 

He contributed a very considerable number of 
papers to the scientific journals and was awarded two 
gold medals by the rranco-Bntish Exhibition In 
this connection his excellent work on the latent 
heats of evaporation of liquids deserves special men 
tion Quite recently he contributed a paper to the 
Chemical Society dealing with double and triple fem- 
cyantdes 

In 1908 he was elected a vice-president of the 
C hcmical Society A man ofajenial kindly, and 
unselfish nature his heart wOfttflklrely in the work 
to which his life was devoted rie lived to see his 
labours crowned with a well-deserved success The 
University of Liverpool owes him a debt of gratitude 
which few can appraise, and it stands to-day ft 
memorial of his wisdom and foresight, his marvellous 
power of organisation and his profound belief in the 
value of the investigation and dissemination of know 
ledge and truth 1 G D 


NOTFS 

Sir William Ramsay K C B has been nominated 
* Membrr d Honnrur —honorary member—of the 
Chemical Society of France 


PROF J CAMPBELL BfiOUiV 
recorded with regret Inst week Prof James 
Campbell Brown professo#of general chemistry 
at the University of Liverpool died very suddenly 
from heart failure on Monday, March 14 Prof 
Campbell Brown, who was the son of the late Mr 
George Brown, a chemical manufacturer with 1 busi 
ness in London was born in Aberdeenshire In 1843 
He studied at the University of Aberdeen, and after 
wards at the Royal College of Chemistry and the 
Royal School of Mines London He was a D Sc of 
London University and LL D (honorts causa) of the 
University of Aberdeen His connection with Liver¬ 
pool began m 1867 when he was appointed lecturer in 
chemistry and toxicology at the Royal Infirmary 
School of Medicine He became public analyst for 
Liverpool in 1872 for Cheshire and the Isle of Man 
in 1873 and for Lancashire in 1875 * n r # 77 » being 
then chairman of the Royal Infirmary School of Medi 
one he took a prominent part in the movement for 
the foundation of a university college in Liverpool, 
and from 1878 to 1884 was one of the secretaries of 
the special committee which afterwards became the 
oouncil of the new college Prof Campbell Brown 
may therefore rightly be said to have been one of the 
prominent founders of the present University of 
Livemoof In 1881 he was appointed to the chair of 
chemistry endowed by Mr Grant, of Rock Terry 
When death overtook him he was still the active occu 
pant of this chair 

For more than forty years Prof Campbell Brown 
exercised an important and beneficial influence on 
higher education, and especially higher scientific 
education in this country In Liverpool m 

S :ular he developed a flourishing department of 
istry, and was very successful in enlisting the 
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Sir Thomas Barlow F R S has been elected president 
of the Royal College of Physicians London in succession 
to Sir Richard D Powell 

Thb Aldred lecture of the Royal Society of Arts will be 
delivered by Prof II H Turner F R S on Wednesday, 
May 4 The title of the lecture is Halley and his 
Comet 9 

The death Is announced in his seventy-second year of 
Dr Otto Hermes founder of the Berlin Aquarium Dr 
Hermes was appointed director of the aquarium in 1871 
and was known by his writings on zoological subjects 

Among the latest developments of Germany s airship 
movement we notice the fund raised by Prince Henry of 
Prussia for the building of a dock at Hamburg capable of 
housing at least two Zeppelins Of the 50 ooof required 
20 000I was raised almost immediately 

A youno horn of Ccrous megacerot has been dug up 
recently from a depth of 2 or 3 feet below the surface of 
Martin Mere near Southport in Lancashire It Is the 
property of the Rev Mr Bulpit of that town by whom 
the specimen has been submitted for determination to the 
dnector of the Liverpool Museums 

The following awards of the Royal medals and other 
honours have been made by the council of the Royal Geo¬ 
graphical Society —Royal gold medals founder s medal 
Colonel H II Godwin lustHif C M G F R S patron's 
medal Dr W S Bruce Murchison grant Dr Carl 
Skottsberg GIU memorial Mr D Carruthers for his 
journey in north central Arabia Cuthbert Peek grant 
Lieut C E Fishboume, R E , Back bequest Mr H 
Vlscher A special medal has been awarded to Rear- 
Admiral Peary for his attainment of the North Pole 



March 24, 1910] 


NA rURC 


103 


By the death of Prof J Edmund W right of Bryn Mawr 
College a young mathematician of great promise has been 
lost Prof Wright graduated at Trinity College Cam 
bridge being senior wrangler in 1900 subsequently taking 
a first in part two and obtaining a Smith s prize lie 
was in 1903 appointed isaociate professor in Bryn Mawr 
(allege, in succession to Prof Harkness He was the 
author of a ‘Cambridge Tract on Invariants of Quad 
ratlc Differential Forms and Vie also wrote on theory of 
groups differential geometry of space, and \bclian func 
tions 

Sir Freukrick Mapftn Bart whose death at the age 
of eighty-nine years took place on Mirch 19 w is an active 
friend of higher education in Sheffield He took a \cry 
prominent part in founding the Sheffield Technical School 
which later formed an important pirt of the University 
College and 10 now merged m the Lmversitv of Sheffield 
Ho contributed generously towirds the support of these 
Institutions and at the time of the foundation of the 
University gave 15 000/ to its fund He wis one of the 
first two Pro-Chancellors of the University and was also 
chairman of its depirtment of applied science 

An International Iljgiene Fxhibition is to be held in 
Dresden next year At a meeting of members of the 
British executive committee of the exhibition held on 
March 16 at the Hotel Cecil Prof Pannwitz the deputed 
representative of the scientific department delivered an 
address He explained the aims and objects of the 
exhibition the support wliuh is being extended by the 
Oerman Imperial and State Governments the efforts which 
many civilised countries are making to secure an effective 
representation and he concluded by expressing his full 
confidence that the British representation will be in every 
respect worthy of the country which Is the acknowledged 
birthplace of sanitary science Offices are to be opened 
in Victoria Street S W for the accommodation of the 
British executive and for the general working of the 
undertaking in this country 

The sixty third annual meeting of the Pal contographical 
Society was held at Burlington House on Friday March 18 
Dr Henry Woodward FRS president in the chair 
The report of the council referred to the progress of tin 
monographs on Pleistocene Mammalia Cretaceous and 
Carboniferous fishes and Cretaceous Lamelhhranrhn and 
ti corded the gift of a series of plates of Carboniferous 
fishes by the Carnegie Trust for the universities of Scot 
land It lamented the death of two members of council 
during the past year the Rev G b Whidborne and Mr 
C Fox Strangways Miss M S Johnston the Rev R 
Aahlngton Bullrn Dr T L Kltchln and Mr A W Okc 
were elected new members of council Dr Henry Wood 
ward Dr G J Hinde and Dr A Smith Woodwird 
were re-elected president treasurer, and secretary rc 
speefavefy 

From the Deutsche Zeitschrtft ftlr Luftschiffahrt we 
learn with deep regret of the deith of the founder and 
editor of that journal I icut General H W L Moedebeck 
The name of Moedebeck figures prominently in the annals 
of German aeronautics and rven the published records 
if itch reach this country afford evidence of the powerful 
influence of hit personality ift stimulating aeronautical 
enterprise He is described as a m an possessing ideas not 
only for die requirements of the day but for developments 
of the future Before airships were thought of he devised 
methods of preventing explosions in motors, and his geo¬ 
graphical surveys were also Initiated in the face of con 
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siderublt opposition before the demand for them had arisen 
in connection with lernl navigation In 1884 he was first 
appointed by the German ( o\ eminent to develop the 
balloon for mihtir> purposes He has published a hand 
book and a pocket book of aeronautics of which the latter 
Is now well known in this country 11 is works on Air 
ships their Pist ind Future and on flung men have 
done much to popularise aeronautics but prrhips the two 
things which stind out most prominently as his life work 
have been the Dtutsche Zeitschrtft and the aeronautical 
map brought out in connection with the above mentioned 
survey Th^ pirt which Moed beck pi eyed in d v loping 
the Zeppelin movement espt cially at a time when the 
Count had few supporters is also worthy of note 

Nearly thirty years ago the sanction of Parliament was 
given to a scheme to obtain an adequate water supply for 
Liverpool from the Welsh hills This undertaking wis 
completed on March 16 when the Prince of Wales visited 
Lake Vyrnwy and turned on into the great artificial lake 
there the water collected from the Marchnant River The 
complete scheme for the water supply of I iverpool out 
lined by Messrs G F Deacon and T Hawkslcy com 
prised the impounding of the rivers Vyrnwy Marchnant 
ind Afon Cownwv The two latter arc higher than the 
former and the work in connection with them wis carried 
out after the Vyrnwy scheme was finished In the cases 
of Afon Cownwy and Marchnant the rivers were dammed 
and tunnels cut through tho intervening hills so that the 
impounded water could empty itself Into the Vyrnwy 
lhe Afon Cownwy tunnel wis 7 feet in didineter and 
6733 feet in length and th“ Marchnant tunnel 7 feet in 
diameter and 7345 feet in length and it was at the latter 
one that the Prince of Wales opened the valve which 
allowed the water to flow through the tunnel into the 
Vyrnwy lake thus completing the whole sihemr The 
completed scheme as it now stands has 1 gathering ground 
of 2a 742 acres and the capacity of Vyrnwy lake is 12 131 
million gallons its greatest depth is 84 feet the nrei of 
its surface is 1121 acres and Its It ngth 4J miUs The 
surface level of the lake above the sea is 825 89 feet 
Ordnince datum and the level of the highest point in the 
watershed is 2050 feet Ordnance ditum The water 
engineer of Liverpool Mr Joseph Parry has been ntirely 
responsible for the work in connection with the Marihnant 
and Afon Cownwy rivers 

The last Bulletin tint for March 10 of the In titution 
of Mining and Metallurgy contains the annual report of 
the council which deals with the work of the yeir 1909 
The gold medal of the institution has been iwirded to 
Prof William Gowland IRS in recognition of his 
services in the advancement of nu t illurgical science and 
education during a long ind distinguished nrecr The 
Consolidated Gold Fields of 'south Africa 1 td gold 
medal has been awirded to Mr Y\ A Caldecott m recog 
nition of his work In the in\c ligation of methods of 
reduction and treatment of gold ores and of his contnbu 
ttons to the literature of the subject The Consolidated 
Gold Fields of South Africa I td * premium of forty 
ginneis has been aw irdcd conjointly to Messrs C O 
Bannister and W N Stanln for their work In the 
investigation of the therm il properties of cupels and for 
their joint paper on Cupellation Experiments—the 
Thermal Properties of Cupels * Four postgraduate 
scholarships each of 50/ in value have been awarded 
The total membership of the Institution at the end of the 
3 car under review wis iqos which lcprcsents an aitu&l 
increase of 277 in two jears 
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Turman geology has sustained a serious loss by the death 
of Dr Emil Philippi extraordinary professor of geology at 
Jena who is best known as the geologist with the German 
Antarctic Expedition under Prof von Dr>galski lie had 
been from 1901 to 1906 except during his absence with 
that expedition a privat-doccnt in Berlin In 1906 he was 
rilled to Jena to surceed Prof J Walther as assistant to 
Prof Lenck Dr Philippi will be best remembered by his 
contributions to th* geology of the Gaussberg beside which 
the Gauss wintered In the Antarctic they and his memoir 
on the islands visited on the voyage have been reviewed in 
Nature. His other contributions are mainly on problems 
connected with glacial geology He was especially 
interested In facetted stones which he discovered both in 
the drifts of north Germany and In Antarctic icebergs 
He seemed disposed to regard facetted stones in general ■ 
as due to ice work He published in 1908 a short memoir ' 
on the Upper Palaeozoic glaciation of southern Africa and 
Australia for which he accepted a Permian date He 
accompanied the Geological Congress In its excursion to 
Mexico In 1906 and subsequently wrote an account of the 
tectonic effects of the intrusion of the syenite porphyry of 
Cerro Mu Zeros His premature death in Egypt has cut 
short a career of great promise 

The Premier (Transvaal) Diamond Mining Company 
recently presented to the British Museum (Natural History) 
an interesting series of specimens from the Premier Mine 
near Pretoria The examples of diamondiferous rock 
which come from different depths ranging from 15 to 
i<k> feet below the surface, exhibit very clearly the change 
that takes place In the colour and texture as the depth 
Increases the specimen orange in colour and powdery 
In character which came from the shallowest depth Is In 
marked contrast with that bluish and hard which was 
taken from the lowest depth The series of rough 
diamonds eighteen In number and nearly 9 grams or 
39 carats altogether In weight gives an Idea of the 
variation possible in the form transparency and colour 
of the stones found in the mine thus there «re a clear 
white octahedron and a black opaque boart a tetrakis 
octahedron nearly spherical in shape and a flat triangular 
twin and yellow pink and brown stones Examination 
in polarised light shows that most of the diamonds are 
in a state of strain A specimen of blue ground ,# out 
of which emerges a diamond is of especial Interest because 
it to rarely happens that the rock Is split just where a 
diamond chances to be The series includes also sped 
mens of the associated minerals pyrites calclte and 

Cape-ruby M (pyropc-garnet) 

Great efforts are being made by the committee of which 
Lord Desborough It chairman and Mr C E Fagan secre¬ 
tary to render the British big-game section at the forth 
coming Vienna Sports Exhibition a success His Majesty 
the King who has given directions that the skeleton of his 
famous thoroughbred Persimmon should be sent Is taking 
great personal Interest In the matter and the trustees of 
the British Museum have placed the services of a portion 
of the staff of the Natural History Branch at South 
Kensington at the disposal of the committee One of the 
special objects of this section is to exhibit a representative 
senes of trophies of the big-game animals found in the 
British Empire (Inclusive of protected States) The number 
of such species according to a provisional list drawn up 
for the committee by Mr Lydekker is about 165 but 
many of these are represented by two or more local races 
A number of sportsmen and other owners of trophies of 
this nature have been asked to lend specimens especially 
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those approaching or representing the record and the 
replies have been on the whole of an emouraging nature 
the names of those who have promised to lend specimens 
including the King the Prince of Wales the Duke of 
Westminster I^ord Lansdowne Mr Chas 1 ucas and a 
number of well known big-game sportsmen It is also 
intended to exhibit specimens of the game mammals 
birds and Ashes of the British Isles A photograph of the 
picturesque building intended for the reception of the 
British trophies appears in the Ftcld of March 10 accom 
panning a letter from Lord Desborough The main 
difficulty is the shortness of the time available the exhibi 
tion opening in May 

When the Aortal League was founded an excellent 
opportunity was afforded to the British public to retrieve 
the reputation implied In the words England 9 Neglect 
of Science but in an article in the Standard (Mirch 14) 
Captain Cave Browne Cave draws a striking comparison 
between the support which this movement has obtained 
and the reception accorded to similar efforts abroad He 
savs — In Germany up to last year the public had sub* 
scribed 330 000/ towards the building of an atrial fleet 
The Government has made grants amounting to 340000 1 
The Atrial I eaguc founded In 1908 has attained a vast 
membership a practical school of aeronautics has been 
founded at Friedrichshafen and a chair of aeronautics at 
C ottingen University the wharves docks aluminium 
foundry hydrogen factory and large construction yards 
which hive been built at TriedriLhshafen are capable of 
turning out six complete Zeppelins annually while the 
output of Gross Farseval and other equally successful 
types of military dirigibles is practically unlimited In 
France Government lands have been placed at the disposal 
of pioneers of flight great public subscriptions have been 
raised Prominent men like Messrs Deutsch de la 
Meurthc Basil Zaharoff and Archdeacon have come for 
ward from time to time with munificent gifts aggregating 
over 100 000I for the foundation of aSrotechmcal 
institutions for scientific research work and tuition in adro 
nautics for special prizes and the encouragement of 
inventors A college of advanced aeronautics has been 
Inaugurated at Paris for the theoretical and practical tram 
Ing of aviators The Trench ASrlal League with a 
membership well over 10 000 has courses of stud) and 
practical work at its Juvisv fl>ing ground In England 
the Atrial League has been formed but the appeal to the 
British people has produced little result ' 

We regret to record the death on March 6 of Mr 
Charles Fox Strangways Born In 1844 at Rewe near 
Exeter where his father a grandson of the first Farl of 
ilchostrr was rector Mr Fox-Strangways was educated at 
Eton and afterwards at Gottingen where he studied 
mineralogy chemistry and phvsics In 1867 he was 
appointed an assistant geologist on the Geological Survey 
under Murchison and was engaged for some years In 
mapping parti of the Yorkshire coal-field the country 
around Harrogate and a large area extending across the 
Vale of York to the Jurassic and Cretaceous rocks of the 
east Yorkshire moorlands, and the coast near Scarborough 
He was author or part author of several memoirs notably 
one on the geology of Harrogate, of which a second 
edition was published In 1908 His chief publication was 
a general memoir on the Jurassic rocks of Yorkshire pub- 
llshed in two volumes, 189a In 1889 Mjr Fox-Strangways 
was transferred to the Midland district residing for many 
years at Leicester while engaged in surveying the Leicester 
shire coal field and bordering areas He was author of 



March 24 1910] 


NAJURE 


memoirs on thjt toil field and on the country iroumi 
Derby Burton-on Jrpnt Atherstonc Ohnrnwood Forest 
and Leicester In 1901 he was promoted to ho du»irnt 
geologist but retired from the public service in 1004 as 
a weakness of the heart which ultimately proved fatal 
rendered it necessary to give up the arduous work of a 
field geologist Ills geological labours represented by 
official maps sections and memoirs and by papers com 
mumcated to scientific societies bear evidence of the most 
painstaking rare and accuracy While at Leicester Mr 
I ox Strangw i\s did much to promote Ux il interest in 
geolog> especially by conducting field excursions whic h 
were highly appreciated 

According to a telegram from Fans in the Timer of 
March 13 an Intern itioml Congress for the Study of 
Cancer will be held in that city under the patronage of 
the President of the Republic in the first week of October 
I he assemblage w ill not he a congress in the true sense 
its official title is Second International Conference for 
( anew Re March thf first meeting of the kind having 
been held in Heidelberg in 1906 as the outcome of which 
a sort of internation il association his developed From 
this association hovvrv r British investigators have 
hitherto held aloof notwithstanding (.{Torts thnt have to*cn 
made from Beilin to induce the Imperial ( ancer Research 
Fund—which is the national and representative body in 
this country—to join These (.{Torts have taken the form 
of questions addrcssix! to the I rime Minister in the House 
of Commons and rven went so far us the presentation of 
a petition to the King during his visit to Berlin in 
February 1900 The ( erman organisers of the so-called 
international association have used their best efforts to 
have the first International Congress on Cancer held in 
London In 1910 but this proposal was discountenanced by 
the director of the Imperial Cancer Research Fund Dr 
l F Bash ford and the executive committee on the 
ground that the time for such a congress had not yet 
arrived It was felt that such a congress held in London 
under the auspices of the Imperial Cancer Research Fund 
hacked as it is by the support of various (ovfrnrmnt 
departments the Royal Society 1h» Royal Colleges of 
Physicians and Surgeons and other public bodies would 
arouse too great expectations on the part of the public 
lhe programme for the forthcoming meeting in Paris 
rovers a wide range of subjects but in the absence of the 
names of those contributing papers it is too early to decide 
wh»t importance will attach to the assembly The list of 
office bearers given in the Times exhibits the remarkable 
feature of not including a single name of an active worker 
In those fields of cancer research which are the direct 
contributors to the success attending the Investigations of 
the past ten years However distinguished some of these 
names are m the realms of practical medicine and surgery 
they add little If any weight to the purely scientific side 
of an assembly called together to study so recondite a 
problem as cancer 

Dr Luigi Pernikr under the title of 14 Vestigia dl unn 
Cltta Ellenica arcalca in Creta has Issued through thn 
Istituto Lombardo di Scienza e Lettere an account of a 
summary examination of an early Greek city in Crete 
It is surrounded by walls of cyclopean masonrv now 
partially ruined Some inscribed stones and tcrra-cottas 
were discovered the most interesting find being a stele 
representing a standing figure facing to the right clad tn 
a tightly folded robe and holding in the left hand some¬ 
thing resembling the Egyptian Ankh The figure possibly 
shown the Influence of Minoan traditions and the site 
clearlv deserves further detailed examination 
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Major 1 \uu I M s uul ( ipi nn Mi K ndruk 1 M S 
d tail rirtain mbs* nation on rabies in the Scientific 
Memoirs of thr C overnrn nt of lndii (No 3*) lhe) find 
that when the natural virus 1 passed through dogs 1 

fixed virus is obtained just us with rabbits and that 
the structure* known is Negri bod us while easily 
di n ion Nt r able in the natur il virus cannot to found in the 
fixed virus In several cases both in d and in rabbits 
a chronic form of rnhi« s was observed ih hief symptom 
of which wus progressive oma ntion It is comparatively 
tasy to infect guinea pigs and monkeys by sulxul meous 
mocul ition of the virus As In monkiyg the incubation 
period is much prolonged win n the moculitiou is sub¬ 
cutaneous attempts wire ni ide to immumst these animals 
with a single subcutaneous modulation with a fixed virus 
but without suMiNN No baitrnolitir properties tow irds 
the virus could be ditret d in tli serum of patients who 
had uml( rgone the anti ruble tr atment 

Fishprifs Jrplvsd Sci Km si iy(S I\ fnn'i 1 
devoted to an at e mnt bv Messrs I \V I Holt and 

I W Byrne of tht rhimrroid fishes of the All min slip 
off the west coast of Ireland lh( mo t intere ting of 
these is Rhinochwiaera atlanttca n long beak d spins 
known b\ a single udult male captur d nt id pth of 
intwetn byo and 770 fathoms nnd certain 1 £k rapsul 
attributed to tli same species whuli w is first mm d b\ 
its descrlbers in iqoq R atlautica belongs to a ^ nu 
othtrwisc repress nted by R paujica di tm^ui lied bv the 
relative shortness of the ba e of the second dor il fin 
lhe only Atlantic chim croid with which R itlautua 
roultl be confounded is llaniotta rah i^h ana of the 
Wisftrn \tlantic the largest of tile four known p» rmien 
of the littir is howtver not more than half th u of 
the tvpo of the former whirh m turn is d nil dh in illir 
ill in its I aufic representative Harriott 1 is also othi r 
wisi distinguished 

In the thirteenth quarterlv report on the ru ntifir work 
of the Lancashire and Western Sea fisheries Mr J John 
stone refers to experiments carried out at Conwav in re 
gard to the rhansmg of muss Is from sewage pollution 
By transplanting thp mussels to pure water ibout yo per 
cent of the sewage bacteria was eliminated from which 
it appeurs tint it will be possibli to render the polluted 
molluscs of the Conwav estuarv fit for hum m ton umption 
at a comparatively small cost In the fourteenth rpport 
Mr Johnstone dwells on thi measurements of plai t, which 
have been made during the la t two years tht l rtlaling 
to something like 100 000 individual fish Thesp toad 11 
tlje provisional conclusion that in spite of the enormous 
numbers of under sized fish taken by this method thp 
6-inch trawl mesh is not harmful to the plaice fishery 

The plaice are small and below the normal in rondi 
tion because they are so abundant If thov r ul l V 

thinned out by transplantation it mi^ht to of 1 h mt ig 
to the fisheries in general to enforce the 7 inch m li but 
so long a* they cannot be transplanted I dc not thinl th it 
the use of thi larger mesh would toad to in\ impiov 
ment and it would c rtunly diminish iht taking if ill 
inshore fishermen 

Variois attempts have been made from turn, to time to 
interpret the phenomena of sex-determinntion in u ordant 
with Mendeltan principles lhe problem is again at uk 1 
by Mr Geoffrey Smith in the first of his Studus in tli 
Experimental Analysis of S x published in the Quart rlv 
Journal of Microscopical S mice for February Some t ars 
ago this investigator was led to formulaU a Mendeli m 
interpretation of sex inheritance as a result of his rnr n. 
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able observations on the parasitic castration of the crab 
Inachus by the degenerate bamflclc SocruUna Male crabs 
when infected by the parasite develop tho secondary sexual 
-characters of the female and in certain circumstances ova 
may actually appear in the gonad remale crabs In like 
case however do not develop male characteristics Hence 
it was concluded that the male crab Is a potential 
hermaphrodite in other words a heterozygote m which 
under normal conditions mafenesi is dominant The 
female crabs on the other hand were regarded as pure 
rccesswes in respect of their femaleness On these facts 
amongst others the author bases his “ half hybrid * theory 
of sex Inheritance in accordance with which one sex is 
a heterozygote showing dominance of maleness or female 
new, while the other is a pure recessive homozygote It 
appears that Prof Bateson and Mr Pun nett two years 
later arrived independently at the same result in endeavour 
Ing to interpret Doncaster s remarkable breeding experi 
ments on the currant moth but In this case the female 
is the heterozygote and the male the homozygote Mr 
Smith also deals with the correlation between primary and 
secondary sexual characters again largely as n result of 
his own observations on the parasitic castration of Inachus 
He concludes that the development of the secondary sexual 
characters is not primarily dependent on the gonad but 
that the development of both is dependent upon a common 
factor which Is supposed to be a hypothetical 1 sexual 
formative substance * an internal secretion occurring in 
two varieties male and female The theory however Is 
somewhat complicated by the necessity of taking into con 
sidcration the well known effect produced by the gonad on 
the development of the secondary sexual characters as 
shown bv castration Mr Smith s views on the question 
approximate closely to those of Mr Walter lleape 

A ct rious abnormality In a batch of crocus specimens 
is described in the Gardeners Chronicle (February 26) 
Some of the thin scale leaves that envelop the bud had 
developed into white fleshy leaves which grew nearly as 
high as a normal flower while the enclosed foliage leaves 
and flower* were stunted It is suggested that tho sap 
had been diverted to the scale leaves as a result of forcing 
treatment 

Thf treatment of felled trees with the view of reproduc 
tlon b> coppice shoots forms the subject of an article In 
the Indian Forester (December 1909) In Europe it is 
usual to cut the stumps flush with the ground When 
this method has been followed In India at any rate in 
the case of the well-known 16I tree Shorca robusta 
coppice shoots are In many cases not formed at all It 
appears that owing to contraction the wood and bark 
separate and the ddrmant buds are not rejuvenated but 
if a few inches of the stump are left coppice shoots are 
abundantly produced 

With regard to the ultimate reasons for the injurious 
effects produced in plantf by frost an Instructive article 
appears as an editorial in the Gardeners Chronicle 
(February 19) It has been shown that ice is first formed 
m the interspaces between the cells, with the result that 
water is withdrawn from the cell sap continued forma 
tlon of ice causes disruption of the tissues but ice- 
formation is not regarded as the chief cause of injury 
A new theory receiving the approval of competent authori 
ties has been advanced by the Swedish botanist Lldfors 
He examined a number of plants such as Cerastlum and 
Viola which without any apparent means of protection 
survive the severe winters of Sweden and found that 
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during winter the starch in the leaves was replaced by 
sugar He then falls back on experiments connected with 
the maintenance of proteins in the cell sap and protoplasm 
by which it has been shown that If water be extracted from 
the cell the proteins pass out of solution causing destruc 
tlon of the cell but if sugar Is present the proteins will 
remain in solution until a much lower temperature is 
reached This theory also affords a logical explanation of 
the disastrous effects of spring frosts 

Tub official forecast for the wheat crop of South 
Australia is now published in the Journal of Agriculture 
for that colony and is put at u| bushels per acre If 
this is realised It will be the second highest yield during 
the last twenty years The average yield In 1893 was 
75 bushels per acre It fell steadily until 1896 when it 
was only ] 4 bushels but then it rose slowly to xi 3 bushels 
in 1905 and has remained round about this figure since 
1 hr 1908 crop of x 1 45 bushels was the highest on record 
The yield for the United Kingdom In 1908 was 3a 3 
bushels 

It occasionally happens that milk which has stood at 
low temperature for twelve to twenty four hours becomes 
so viscid that it can be drawn out into strings The 
trouble Is caused by a micro-organism but as it is not 
very common no large number of Investigations have yet 
been made A case that arose In Rhode Island was fully 
investigated by Messrs Cole and Hadley tho results being 
published ns Bulletin 136 of the Rhode Island Agricultural 
Experiment Station From the details given it Appears 
that the organism resembles the Bacillus lac lit vtscosus 
described by Adamets and A R Ward and belongs to 
the same group 

Mr H T I errar contributes further notes on the move 
ments of subsoil waters in Egypt to the December (1909) 
number of the Cairo Scientific Journal These deal 
specially with the variations of level observed in a number 
of experimental tube wells specially set up in the province 
of Gharbia in Lower Tgypt which indicate that the con 
ditions In flower Egypt are almost the reverse of those 
which obtain In Upper Lgypt the minor factors in the 
latter becoming the controlling factors in the former A 
senes of diagrams shows the relation of the Nile flood to 
the movements of water table with the modifications pro¬ 
duced by such factors as the nature of the soil seepage 
and Irrigation 

Captain Tixirr of the Siam Indo-Chlna Boundary Com 
mission contributes to La Geographic (xx No 6 p 337) 
'i valuable note on the orography of French Indo-China 
The region may be described generally as a vast sandy 
plateau uplifted towards the east and enclosed by four folds 
In parallel pairs perpendicular to each other On the 
north the Tonkin and northern Annam fold runs north west 
and south-east with a parallel member much less 
important to the south in the Cardamom range At right 
angles to these in a direction N *5° F are the Cape 
Varela Poulo Condore chain and the great fold which 
appears to have rested its whole weight on the sand 
plateau causing it to sink and in balancing to rise to the 
east, the movement being accompanied by fracture in two 
directions parallel to the enclosing chains The Gulf ol 
Siam with its almost uniform depth of 45 metres is 
apparent)r a plain similar to that of Grand Lac and the 
Semoun 

We have recently received an excerpt from the Bulletin 
of the Society of Historical and Natural Sciences of th t 
Yonne (a Semestre 2908) consisting of a very usefu 
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and laborious compilation by M Ernest Blin of Rcmarques 
ntftdflogtques made In various districts of that depart 
meftt between the fifteenth and eighteenth centuries The 
notices are taken from the archives of various institutions 
and from provincial publications and are arranged in 
chronological order with references to the sources of 
origin and furnish much information on the genera! 
aharactar of the seasons and on conspicuous metcorological 
occ u rre n ces floods Ac Some interesting references art 
also made to the former practice of ringing church bell* 
with the idea of dispersing hail and thunderstorms this 
practice was still in vogue at Qunrr 4 les-Tombcs until the 
middle of the nineteenth century The publication of this 
summary la due to a suggestion by M E Lauda of the 
Austro-Hungarian Hydrographical Service and recom 
mended by the Meteorological Conference at Innsbruck in 
1905 that all available hibtoncal documents of different 
States regarding abnormal weather phenomena should be 
collected and published 

In November last Mr J W Ciltay and Prof M 

de Hue communicated to the Konlnkhjke Akademie van 
Wetenscliappcn te Amsterdam on interesting paper a copy 
of which has just reached us on the motion of the bridge 
of the violin Various statements as to the nature of the 
movement have been made by writers on acoustic* such 
os Hebriholtr van Schaik Apian Bennewitz Barton 
Garnet and Fcntxner but by ingenious experiments 

Giltcjr and de Haas have conclusively proved that the 
mottoo of the bridge is m two directions namely (1) In 
Its own plane about one of the feet and at right angles 
to fho Strings and (3) at right angles to its plane or 
transversely that Is in the same direction as the strings 
Theucmd of a violin must be attributed to three causes — 
(a) a vibration Imparted to the air by the string ( b ) a 
vibration which the roof of the violin receives from the 
parallel swing of the bridge and (c) a vibration com 
munfcsted to the roof by the transverse vibration of the 
bridge* The (a) movement may be left out of account 
as Mag vary weak and the intensity and timbre of the 
note Id d eter mi ned by the parallel and transverse motions 
and oon ©specially by the latter Each of these motions 
has Ite dbadamental tone and associated partlals and the 
quaBty of the tone is modified when the intensity of one 
of tbi motions alters Its partlals while it may leave the 
other motion unchanged or slightly changed A mute 
damps the transverse motion of the bridge to a higher 
degree than the parallel motion and the use of the mute 
does not weaken Intensity so much a* to alter quality 

Tn* February number of the Johns Hopkins University 
Cirqufaar consists mainly of notes from the physical labora 
tory of the University edited by Prof J A. Ames One 
of the most interesting of the notes Is that of Mr J A 
Anderson on a method of testing screws Intended for the 
most aooorate work such as the ruling of diffraction 
gratings A nut which fits the screw accurately Is cut in 
two by a plane through its centre perpendicular to Its axis 
and tin two parts rotated through an angle of 180°, for 
example with respect to each other One of the plates of 
a Fabry and Perot Interferometer is mounted on each half 
of the nut, and the motion of the interference fringes 
observed as the screw Is rotated by hand at a convenient 
speed the twfi parts of the nbt being prevented from 
rotating with respect to each other The method 1* more 
sensitive than that of the late Prof Rowland which con 
slated in ruling two sets of grating lines at a small angle 
to each other and observing the lod of the intersections 
of die two series of Boss. 
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Ihb hlectmian for March 4 contains a short article by 
Dr W H Eccles on the radiation from directive abriala* 
in wireless telegraphy In which the problem is treated by 
the exponential method winch has done so much to- 
shorten the mathematical work in modem treatises on 
light If the disturbance at the point of observation due 
to an aerial at a distance * is represented by re 1 * + 
where u is a linear function of * and of the time that 
from another atrial at a distance d from the former in a 
direction which makes an angle $ with the line joining 
the point of observation to the first atrial can bi repre 
sented by a similar expression with r and a omitted and 
u decreased by a*d< cos p /X The total disturbance it 
the point of observation due to the two aerials can then 
be represented by #"{r , * + e~ l wi co# ^ A ) The en^rgi re 
ceived Is the square of the modulus of this that is 

r*+ 1 + ar cofi(a+ 3 ird cos 4 '*) 

Ihls expression plotted as a function of $ gives thp 
polar diagram of the directive system the form of which 
depends greatly on the value of avd/X The directions in 
which the radiation from the aSrials is a maximum for 
a given value of a the relative phase are independent 
of r the ratio of the amplitudes of the oscillations in the 
two afenals 

Although users of glass apparatus are familiar with 
the general appearance of the breaks which sometimes 
occur no one has hitherto made a scientific study of their 
forms In relation to their causes In the Phystkahtchc 
ZexUchnfi for February 15 there is a paper by Dr L 
Gabelli which remedies this omission Breaks are classified 
as due either to external or to internal causes file 
external causes may be localised as in the case of a blow 
struck on the surface of the gUss with a pointed or blunt 
object or be distributed over the surfm f as in the case of 
hydrostatic pressure The author show s bv means of numerous 
figures that In each case the break ho* 1 haracieristies which 
enable the cause to be assigned and in the case of hollow 
vessels there is a difference between the effects due to the 
same cause applied within or without Of breaks due to* 
causes within the material those which fall under unequal 
heating are most common and like the previous ones 
have their own characteristic* which depend greatly on 
the distance of the heated point from the edge of the 
material The author hopes that the technical importance 
of the subject will lead others to continue these Investiga 
tions 

We learn from a note In Engineering for March 18 that 
the Bureau Veritas International Register of Shipping wilt 
shortly Issue a new edition of its rules The new publl 
cation will be very comprehensive No change has been 
made in the method of determining the scantling numerals 
which remain as formerly the bnsls being the sura of 
the breadth and depth and the product of the length 
breadth and depth tor thickness of material one 
fiftieth of an Inch has been adopted as a unit instead of 
one-thirty-eecond as formerly This will admit of ready 
comparison with the British standard decimal system on 
the one hand and with the metric system on the other 

Muuws Williams and Noroate will issue very shortl) 
in conjunction with Messrs B G Teubner of Leipzig a 
volume compiled and edited by Yokshlo Mlkaml entitled 

Mathematical Papers from the Far East 

Messrs Watte and Co have issued for the Rationalist 
Press Association Ltd a cheap reprint of The Nature 
and Origin of Living Matter by Dr H Charlton Bastian 
F R S This edition has been revised and shghtlv 
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abbreviate and its price in paper covers Is 6d or In 
cloth with Dr Bastion s portrait as frontispiece if net 

A catalogue of rare and valuable books and autograph 
documents and letters has been Issued by Mr Bernard 
Quantih of Grafton Street London W The catalogue 
mns to 336 pages and contains full sections dealing with 
works on astronomy mathematics and physics topography 
and other subjects likely to appeal to scientific readers 

A seventh edition of A Treatise on Ore and Stone 
Mining by Sir Clement Le Neve Foster F R S has 
been published by Messrs Charles Griffin and Co Ltd 
The work appeared first In 1894 when It was reviewed 
at length in Nature (vol 1 p 543) by the late Mr Bennett 
H Brough who was afterwards responsible for the sixth 
edition issued in 1905 and reviewed in Nature of 
January 4 1906 (vol Ixxhl p 220) The present issue 

Ins been revised by Prof S Herbert Cox who has adhered 
to the original general scheme of the book The price of 
the treatise is 28 s net 

The issue of the British Journal of Photography for 
March 18 is the third of the special colonial * numbers 
in which that journal addresses itself specially to photo 
^raphert and photographic dealers abroad The enlarged 
ttxt pages contain contributions on studio matters in 
1 hiding the first of a scries of articles for the young pro 
fcssional portraitist on securing different effects of light 
ing Mr Edgar Clifton writes on the care of lenses in 
the tropics Mr Wclbome Piper on the adjustments of 
the enlarging lantern whilst a large proportion of the 
li tterpress deals with recent introductions b) photographic 
manufacturers 


OUR ASTRONOMICAL COIUMN 

The Solar Let ipse of 191a April 17—In an article 
published in the Revue gtntrale dts Scu tiers for 
February 15 M D Savitch discusses at full length the 
circumstances of the solar eclipse of 191a April 17 

The central line passes through Portugal the Bay of 
Biscay and across France to Belgium its direction being 
north-cast It passes within ten miles of Paris Only 
about three times a century is an eclipse total in France 

The magnitude of the eclipse along its central line it. 
continually diminishing and the character of the eclipse 
changes from total to annular The point however whi_re 
this change takes place can hardly be assigned with 
certainty for it is largely displaced by a small change in 
the adopted semi-diameter of the moon the difference of 
1 i8 # between the values used by the Nautiial Almanac 
and the Connaissance des Temps is sufficient to displace 
it by some hundred mites from a position out at sea to 
the neighbourhood of Paris 

In any case, totality is too short for the eclipse to be 
of much value in the usual way Nor is there much reason 
to expect better results than usual from observations to 
determine the moon s position No eclipse since 1715 plays 
a prominent port in determining the position of the moon 
and the eclipse of 1715 and Its predecessors are important 
because they are ancient rather than because they *ere 
accurately observed in the modern sense of the word 
accurate 

M Savitch s article U dear and illustrated by an 
excellent map 

Fhe Comets (1910a and Halley's) —A large number of 
observations of comet xoioa are published in No 4392 of 
the Asironomische Nachnchten including those made at 
Kodalkanal Cambridge Helwan, and Greenwich Mr 
Mlchle Smith reports a number of positions several of 
which It is interesting to note are referred to positions 
of a sun-spot On January 31 Mr Evershed traced the 
tail to a distance of 27° from the head 

Herr Konkoly reports the presence of the three hydro¬ 
carbon bands In the spectrum of the comet on January 36 
and states that the continuous spectrum was faint whilst 
a fourth band was suspected. 
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Dr Kobold has earned his cphtmcrU back to tho 
beginning of NnvumUr and shows that although the 
comet was probably brighter than the sixth magnitude as 
early as December 1 it was apparently so near the sun 
an to render Its discovery improbable The ephemerls 

f published in No 4393 of the Astronomurhe Nachnchten 
ndicates that the comet may become observable again 
about the first week in April as a morning star but it 
will be faint and difficult A note m the Observatory for 
March emphasises the necessity for such observations being 
made if possible because of their valuo in determining 
more rigidly the cxTct form of the orbit 

Dr F J Allen kindly sends us a beautiful drawing of 
the comet depicting its form as he saw it on January 30 
from the Mendip Hills the observations were recorded In 
our article of February 10 (Nature No 2102 p 441) 
He directs espetial attention to the pronounced curve of 
tlio tail towards its extremity the direction beyond 
a Pegasi the uppermost star shown, being nearly hori 
70nral and states that the comet as here shown is 
relatively to the stars too bright while the head is perhaps 



Comet 1910a. From » drawing by I)r F J Allen. 


a little too large but the form and extent of the tail are 
os he saw it 

Dr Allen referring to the passage of the earth through 
the tail of Halley s comet on May 18 suggests that a 
well organised attempt should be made to collect some of 
the cometary dust which may then enter our atmosphere. 
It will be remembered that Prof Turner in his recent 
Royal Institution lecture suggested that some such attempt 
should be made by bottling some large quantities of 
the atmosphere It is obvious that to have any hope of 
success the bottling ’ would have to be done on a very 
large scale and under tho most favourable and rigid con 
ditlons Dr Allen suggests a large chamber carefully 
prepared and situated In a position where the air is usually 
very free from contamination through which Immense 
quantities of the atmosphere could be drawn and filtered 
The filtering should be carried on before during and after 
May 18 in order that differential teste might be applied to 
determine the extra terrestrial origin of the collected dust 
As the cometary dust and gas may take days or weeks 
to diffuse sufficiently to reach the earth s surface the cx 
periment should be continued for some time after the 
critical date thus affording opportunity to detect any 
differences in the collected matter 
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In No 5 of the Revue titrate tUt Sen tic s (March 15 
P » 77 ) M U Ruiaudot make s the interesting suggestion 
that the periodicity of comets or of flalley s comet 
especially was known and ri cogniwd by the nnue nt 
Hebrews He bases this suggestion on a passage in the 
1 almud where one of two \o} igers explains that he has 
laid in a stock of flour rather than bread because Ihetr 
is a very bright star which appears every seventy years 
and which deceives navigators Thinking that she may 
surprise us during this voyagi and so prolong our journey 
1 have provided the flour" M Renaudot gives reabons 
why the expet tod objpet should bo consid rod as a comet 
ratner than us a long-poriod variable for instance explains 
that 70 instead of 75 is in accordance with the h ibit of 
giving round numbers ind states that the existence of 
the two important ptrsonagfs between whom the dialogue 
took place is wlII attested histoncallv 

A second edition of Prof I urner s British Association 
address on Halley s Comet Ins just been issued by the 
Clarendon Press at th* price of u net 

Fphbmkris for Eros 1910—To facilitate observations 
of Eros during the coming opposition 1 rof Wend* II has 
computed an epliemeris which is published In Circular 
No 153 of the Harvard College Obscrv itory Unfortu 
nately the planet will not be obsuvablc in thpfle latituehs 
its declination at opposition (M iy 23) being 46° 31' S but 
ns Its orbit and light variations are so pet uliar it is hopid 
that a number of observations will be secured at southern 
observatories 

Prof Dgbfrck s Dot nit, star Observations —In con 
tlnuation of a list which appeared in Nos 4327-8 of the 
Astronomtsche Nachnchicn Prof VV Dobcrck now 
publishes his observations of a great number of doubles at 
Sutton during 1909 in No* 4304-5 of the same journ it 
Each observation Is recorded separately and the position 
angle and dist nice of tub pair are givtn for the mean 
epoch of observation 

Daniel s t omet 1909c — A photograph of Daniel b 
comet (1909*) was secured by Dr WoJf on Februiry 28 
when the comets mugmtude was i^o It now upp< ars 
that this comet bt longb to the Jupiter and not to the 
Uranus family of comets as was it first suspected 

THE NATION AT PHYSICAL I ABORATOR\ 

I V 1909 

‘T'HE general board of the National Physical T abor itorv 
* held their annual meeting it the laboratory cn 
Friday last, March iK wlnn the nport of Ih work dom 
during 1909 was presented and thf programme of work 
proposed for the y ar 1910 was approved J he chair was 
taken by Sir Archibald ( nkic as president of the Roval 
Society and laird Rajlugh chairman of the txeculive 
committee was also pr sent A large number of guests 
were invited to inspect the various departments of the 
laboratory 

Two new branches of the work rlaim attention this 
tear The first of the* is the national experimental tank 
for experiments on ship models which is bung construct! d 
at a cost of about 20 000/ provided by the generosity of 
Air A F Yarrow A maintenance fund for carrying on 
the work of the tank for thr first ten years has also been 
provided with the aid of the Institution of Naval Architects 
With regard to the details of the working of the tank 
assistance will be given under a scheme printed in the 
laboratory report by an advisory committee composed of 
members nominated by the Institution of NavnI Architects 
and by the executive committee of the laboratory 

The tank itself and the office buildings and workshops 
required are now nearly completed The length of the 
lank Is 300 feet at the full depth of 12J feet and the 
width 30 feet At the north end are docks for receiving 
the models while at the south end is a shallow beach 
for breaking the waves As was shown by Dr Glarebrook 
in a report presented In March 1909 to the Institution of 
Naval Architects models up to 20 feet In length and 3 feet 
in breadth can be tested In a tank of the width stati*d 
without any appreciable effect on the results due to the 
sides 

The models will be towed along by a carriage electrically 
driven spanning the tank and running on rails on either 
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side This c irri ige 1 irries tlu, observers and dynamo- 
niLters Ihe mod is will usuall> be made of paraffin wax 
and the equipm ne will include special model-cutting 
machine r> Non* of ibis upparatu however is yet 
installed and w hopp it a kiUr dale to give a more 
detailed account of the tank and of the special apparatus 
employ ed 

1 he s eond 1 irj, drvrlopment of the work during 1909 
is the formation of a division for research in aeronautus 
This work has been undertaken in accordance with the 
announcement 111 idt h\ th Irani Minister in the House 
of Commons on M iy 5 1909 and is under the general 

superintendence of th Vdvis rv Committen for A ronautics 
then appointed Rapid prepress* hi been made during the 
>ear with the provision of the necessary equipment for the 
(xpcrimental work at present planned Ibis includes an 
air ehannel 4 feet square in section by 20 feet long for 
general work 111 aerodynamn s a whirling tabl (jo fci t 
in diameter for propeller testing m a special building 
80 feet square dynamometers for motor h stin^, w ith 
arrant men ts for an air blast for air cooling ind two 
wind towers for work on a 1 irge scale in the open All 
this apparatus has been oroetid and experiments hav 
bet n for some tune in progress The division is und r the 
clmrgi of Dr Stanlon as uperinkndent of the engineering 
department and his great * xpene nee on the subject of 
wind pressure will bp ispeually v tillable To provide th 
increased ic<ommod »hon n/Ncessarv two more bays have 
been udded to the engineering building 

llie t! sting of balloon fabries also constitutes an 
important branch of the work Tensile and bursting tr ts 
have bei n carried out in the engineering department wild 
in the chemical department a spinal ipp iratus hvs hern 
dt vised for the determination of the perm* ability to 
h>drogen We mn\ perhaps be able on another oce ision 
to give further particulars of the leronautical equipment 

1 urning now to tin physus dtpirtment in the electrical 
standards division good proj,re ss h is been made with the 
rection of the I^oren* apparatus for the determination of 
the ohm in absolute measure and this is now nearlv 
complete The toils wound on marble c>linders have 
been made in the labor itorv the mam part of the 
m iJune by the kindness t f Sir Andrew Noble has been 
(onsfructed nt EJswuk ihe di Urminations to be madp 
with this will be th< thief work m this division during th 
current year With regard to stand ird cells a rest arch 
has bem in progrrss to di termini th limits of temper dure 
between which radmium amalgams of various tonccntra 
tion can bo usefully employed the re nits of which wire 
rommunnat/d to the Phjsual Sornty ly Mr F I Smith 
in a recent paper Ihe general cvnelu ion irrivpd it is 
that nn am ilgam cont lining 12$ pr rent of cadmium 
cannot safclj be used below 12 f* ind lilt ubstituti in 
of a 10 per cent amalgam is recommended This ran lie 
relied u|>on to give constant results at a definite tempi rature 
for all temperature!? between o and 51 0 C 

We have pn viously made reference to the new order 
in rouncil lately issued relative to the electrical units 
the outcome of the work of the Internatton d Conference 
in London in 1908 To complete the work of the confer 
cnee ri present itives from the chief standardising laliora 
tones arc to meet at Washington shortly to continue 
jointly the researches necessary to d cide on a definite value 
for the E M h of the W ston cell 

Another matter in which international cooperation is 
being arrange.d is the question of thp methods of measuring 
hysteresis and eddv loss in teel sheet A modification of 
the fpstein method has r centlv b cn devised by the Bureau 
of Standards which appears to give accurate results and 
investigations relative to this question have been in progress 
at the laboratory 

In the electrotisbnies division mu<h attention has bepn 
given to perfecting the equipment for alternating-current 
measurements Fe uurcs of special interest are the non 
inductive w iter-cnokd tube resistances described in a 
paper communicated to the Institution of TUectncnT 
Engineers and the quadrant electrometer for ust as an 
alternating-current wattim ter Thr 100 ooo-vnlt trans 
former equipment has been completed and has been 
employed in an investigation into the properties of different 
varieties of ebomfe while a research on insulating materials 
19 In progress In the photomctiv lection a consul lable 
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^Amount of work hat been done towards setting up tub 
standards for ute in meaturemeott of metallic filament 
4 ampt The determination of the candle-power of these 
in terms of the pentane standard involves a comparison 
between lights of different colour, and in the process of 
stepping up at many observers as possible must be 
employed to obtain a representative mean 

Early in the past year an agreement was arrived a 
between the authorities in America France and this 
country as to a common light unit, the American unit 
being altered by i*6 per cent to bring it into agreement 
with the British unit expressed in terms of the 10-candle 
Harcourt pentane lamp 

In the thermometry division the work has consisted in 
great measure of improvements in the equipment especially 
with the view of the extension of the work on the funda 
mental gaa scale to higher temperatures It is hoped 
that a useful material for gas-tight vessels has been 
obtained but further progress required power for heating 
larger furnaces which has now been provided 

In the metrology division an interesting experiment is 
being tried in the use of silica as a material for standards 
of length fhe advantages are a low coefficient of ex 
panslon and small thermal hysteresis i e the temporary 
change in length due to a cycle of temperature change is 
small A standard has been constructed with fiat and 
parallel end slabs fused into a hollow cylindrical rod, the 
slabs being platinised to receive the divisions The study 
of this standard will be continued during the present year 

Important additions have been made to the sets of 
stmacWd screw gauges in the possession of the laboratory 
These now comprise complete series of British standard 
Whitworth threads British standard fine threads British 
standard electrical conduit gauges and B A threads 
They have been constructed by Armstrong Whitworth 
and Co to the dimensions laid down by the Engineering 
Standards Committee Two large machines for pitch and 
diameter measurements are also being constructed at 
Openshaw 

The 50-metre mural base for verification of surveying 
tapes has been completed The length of this base Is 
•topped out against a 4 metre standard bar itself deter 
mined against the standard metre Another important 
place of work has been the re-erection of the Blytnswood 
ruling machine for piling diffraction gratings By shift 
Ing the periodic error connecting cam from one end of the 
screw to the other the length of grating which can be 
ruled has been increased from 5 to 8 Inches The exact 
•setting of the periodic error cam alone remains to be done 
to enable the ruling of gratings to be commenced 

A useful piece of work in the optics division has been 
the devising of a new apparatus for testing photographic 
shutters The method Is essentially that of Sir Wm 
Abney with the use of a vibration galvanometer in place 
-of a siren as a time recorder 

In the engineering department a large number of re¬ 
searches are In progress Dr Stanton is continuing his 
wind-pressure work as well as the research on the resist 
anee of materials to alternating serenes of high frequency 
Some very interesting results have been obtained with 
regard to the heat transmission and friction of air currents 
m pipes and a paper on the resistance of plates and models 
In a uniform current of water was communicated to the 
Institution of Naval Architects The water channel used 
for these experiments has been utilised also for work in 
connection with aeronautics^ and gives results closely com 
parable with those obtained in an air channel allowance 
of course being made tor the difference In density A 
valuable paper by Mr Bairttow on the elastic limits of 
material under alternating stress has been published in 
the Philosophical Transactions and contains interesting 
experimental conclusions relative to the theory of fatigue 
Another research of Importance which Is in progress relates 
to the strength and efficiency of welded joints from which 
the preliminary ^inclusions have been reached that the 
material it a welded joint is often in a dangerously brittle 
state and that a long weld Is essential to secure even 
moderately good results 

Ih the department of metallurgy and metallurgical 
•chemistry the work done for the Alloys Research Com 
vplttee of the Institution of Mechanical Engineers was 
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embodied in the ninth report on some alloys of copper 
aluminium and manganese presented to the institution 
early in 1909 Further work on the light allays of 
aluminium is In progress. The eutectics research, on 
which a first communication appeared in 1908 In the 
Philosophical Transactions has been continued attention 
being especially directed to the mode of solidification of 
eutectic alloys A preliminary account of on Investiga¬ 
tion into the effects of strain at high temperatures recently 
published in the Proceedings of the Royal Society, presents 
features of Interest It was established that daforamtion 
by mtra-crystafline slip occurs at temperatures up to 
iroo° C while the three allotropic modifications of Iron 
known as a fi and y Iron showed marked differences In 
the effects of strain A number of cases of falters in 
practice have been investigated and in connection with 
these a systematic study U being made of the mode* of 
fracture of steel 

The work of the observatory deportments of the labors 
tory at Kew and Eskdalemuir is of a distinct character 
and need not be referred to now In detail Mention must 
however be made of the admirable piece of work com 
pitted by Dr Chrcc In the discussion of the magnetic 
curves of the National Antarctic Expedition of 1000^4 
printed in the volume of Magnetic Observations * Issued 
by the Royal Society early last year 


IftSl ITU 1 ION OF NAVAI ARCHITECTS 

# T'IiF spring meetings of the Institution of Naval 
* Architect* commenced on Wednesday March 16 In 
the rooms of tho Royal Society of Arts The Institution 
has now completed its first fifty years of existence, and 
proposes to celebrate its jubilee by special meetings com 
mencing on July 4 Tho council also recommended that 
the present time is favourable for applying for incorporn 
tion under a Royal charter an opinion which was endorsed 
by the members at the Thursday meeting A presidential 
address was delivered by Earl Cawdor and premiums 
were awarded to Dr T E Stanton and Mr H C Anstey 
for papers respectively on the resistance of thin plates 
and models in a current of water and on the application 
of internal-combustion engines for marine propulsion 
Thirteen papers in all were presented at the meetings 
abstracts from some of which we give below 

A systematic series of experiments on wake and thrust 
deduction has been carried out recently at the experi 
mental tank of Messrs John Browh ami Company s 
establishment at Clydebank and form the sabject of a 
paper contributed by Mr W J Luke Experiments were 
made with twin and with single screws and In ail cases 
where twin screws were run the experiments were mode 
m both directions of rotation The work Involved the 
carrying out of at least a000 experiments The effective 
horse-power may be expressed as the product of the thrust 
horse-power and the hull efficiency the latter quantity 
being the product (i+w)(r-f) where w is the wake firac 
tion and t is fhe fraction of the total thrust by which the 
tow-rope resistance is lets than the thrust exerted by the 
screw when propelling the ship The experiments were 
directed towards determining tne variations in is and t 
when (0) speed (6) diameter and (*) pitch rattier were 
varied With naked models a decrease in wake fraction Is 
evident with an Increase of speed changes which appeared 
for variations in diameter mtght be as much owing to 
alterations in clearance vitiation in pitch had little or no 
effect on either of th* hull-efficiency elements; 

Prof Hnpklnson In his paper on the measurement 
of shaft horse-power by torsion-meters directed attention 
to the need for further experimental work on toff-rind 
shafts with the view of ascertaining whether twist may be 
produced by means of a longitudinal push or pull Such 
would imply if no torque be applied a peculiar structure 
of the shaft, which mifefct be described as a helical arrange 
ment of the fibres Mr C K Stromeyer gave results of 
his observations of the brittleness of mlW steel due to 
nitrogen It has not yet been possible to combine nitrogen 
with steel by merely heating the two together, tort this 
may be effected by heating steel in an atmosphere of 
ammonia Ammonia may be present In blast torn aces If 
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the coking of the fuel has not entirely removed tin. nitrogen 
which was present in the coal It also seems that when 
nitrogen has once entered pig iron in the blast furnace it 
cannot be removed by subsequent heating It seems 
desirable to ascertain more definitely by further experiments 
how titanium acts in practice in the removal of nitrogen 
from steel 

A very important paper was presented by the Hon C A 
Parsons on the application of the marine steam turbine 
and mechanical ge iring to merchant ships 1 he steam 
turbine has not hitherto been applied to vessels of slow 
normal speed on account of th# high initial cost and inferior 
economy In steam No promising scheme has as yet 
been evolved whereby the efficient speed of the turbine may 
be reduced und that of the propeller increased for vessels 
of 13 knots sea speed and under The only approach of 
meeting these conditions has been in the combination 
system of reciprocating engines and turbines in which the 
lower stages of the expansion are effected in the turbines 

Provided tht losses in transmission first cost and cost 
of maintenance are not too great the most satisfactory 
solution for slow speed vessels would appear to be by 
means of gearing Mechanical electrical and hydriuliL 
gearing have been proposed or applied and the author 
proceeded to give an account of his successful experiments 
in developing a mechanical gearing 

Helical and double hr he'd gear wheels of fine pitch were 
probably first introduced bv Dp I^val 111 connection will) 
his turbine anti have proved to be very satisfactory and 
efficient Mr Parsons has had several sets made One 
of these made in 1897 gearing from 9600 revolutions of 
the turbine to 4800 of the dynamo transmitted 300 hor«f 
power with an efficiency of more than 98 per cent Ibis 
gear ran fourteen hours a day for about a year Recent 
and better cut gears h ivc given a total loss in the geir 
case of 1 5 per cent including friction of gear and bear 
tag* 

The author uis thus led to experiment with n view to 
obtain comparative figures for a cargo vessel first fitted 
with ordinary reciprocating engines and then with turbines 
and mechanical gc iring of the above mentioned t\pu Ih 
Vespasian was purchased for this purpose Her dimensions 
are —length on load water line 275 feet breadth 
moutded 38 feet g inches depth moulded 21 feet 2 inches 
mean loaded draught 19 feet 8 inches displacement 4350 
tons The vessel was first fitted with tripl -expansion 
surface-condensing engines of ordinarj pattern cylinders 

inches by 35 inches by 59 inches und 42 inch stroke 
There were two boil rs each 13 feet in diameter and 
10 feet 6 inches long of total healing surface 3430 squire 
feet and grate area of 98 square feet The working 
pressure was 150 lb per souarc inch A four bladcd cist 
Iron propeller was fitted having a diameter of 14 feet 
pitch 1635 tat ixpanded area of 70 square feet 

Before proceeding on the experimental voyage from thp 
Tjne to Malta the reciprocating propelling machinery was 
completely dismantled and overhauled The machinery was 
thus brought into an efficient and first-class working order 
Suitable tanks were provided for measuring the steam ton 
sumption Loaded with a cargo of coal the Vespanan 
left the Tyne on June a6 1909 and careful measurements 
of coal and water consumption were made throughout the 
voyage by a special recording staff 

On the completion of this voyage the vessel returned to 
the turbine works the rei iprocating engines were removed 
and turbines and gearing fitted The importance of these 
trials lies In the fact that the only alteration made in the 
vessel was In the type of propelling engines Boilers pro¬ 
peller shafting and thrust blocks remained the same os 
for the reciprocating engme 

The turbine machinery consisted of two turbines in 
aeries one high-pressure and one low-pressure the high 
pressure turbine being on the starboard side of the vessel 
and the low-pressure on the port side At the after end of 
each turbine p driving pinion Is connected having a 
flexible coupling between the pintbn shaft and the turbine 
die pinion on each side of the vessel being geared into a 
wheel Which Is coupled to the propfcHer Shaft A reversing 
turbine Is Incorporated In the exhaust casing of the low 
pressure tufbine The usual air circulating feed and 
bilge pumps are driven from the forward end of the gear 
wheel shaft The turbine and pinion shaft bearings are 
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under forced lubrication the teeth of the gear wheels are 
lubricated by means of a spray pipe extending over the 
whole width of the wheel face 

The high pressure turbine is 3 feet maximum diameter 
b> 13 feet over all length and the low pressure 3 feet 
io Inches m dumeter by ia feet 6 inches in length The 
rurbincs were buUmed for steam thrust only the propeller 
thrust being taken up by a thrust block A new condenser 
with a vacuum lugmentor was fittiMl The g<ar wheel is 
tus.t iron with two forged steel rims shrunk on This 
wheel is 8 foot 34 inches in diamupr of pitch circle and 
has 398 double helical teeth of circular pitch 07854 inch 
1 he total width of fart of wheel js 24 inches the teeth 
have an inclination of 33 to tht axis Hit pinion shafts 
are of chrome nickel su 1 5 inches diameter of pitch 
circle with twenty teeth of o 7854 circular pit* h The 
ratio of the gear is 199 to 1 

On completion of the alterations nt the end of Ft binary 
of this year the vessel was loided to the sime draught 
and displacement is lhat recorded for progressive trials on 
the Hnrtfiy milt with reciprocating engines In the short 
interval sinu the completion of the alterations the vessel 
h been out to sea on four octagons 

Mr Parsons giv s full information and curves showing 
the results of the trial \\t abstract the following, 
important figures from these 
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lhe turbines and glaring hive given no trouble and 
fi ivc worked satisfactorily with very little noise or vibra 
tion throughout the trial* There ih no appreciable wear 
on the teeth or bearings It is proposed to put the vessel 
into commission and run extended trials Mr Parsons 
further added thU the saving in weight on installing the 
turbines amounted to 25 per u nt 

Speakers in the discussion were unammou in com 
mending Mr Parsons for his surcess which is likely to 
revolutionise tin means of propulsion of tramp steamers 
which as Sir William White remarked form tin birk 
bone of mercantile business Prof Twing pointed out the 
greater simplicity of mechanical gear as compared with- 
electrical and also directed attention to its much higher 
efficiency He thought It most appropriate that the solu 
tion of this important problem should hav< fnllpn to the 
lot of the inventor of the steam turbim The econorm of 
Mr Parsons s new nystem could be simply expr sned as 
the saving of one boiler in six required for ordinary 
reciprocating engines 


AN INSTRUCTIVE EARTH MODFL 

A T the Hotel Cecil on March 17 Mr C R Gill showed 
a largo model of the earth which while large enough 
to admit of the representation of surface features in detail 
can tie packed into a comparatively small cabinet A 
rectangular box 5 feet bv 3 feet by ij feet is wheeled easily 
into position the folding lid is opened a quadnpod arrange¬ 
ment Is raised and madi rigid a si* cl axis with aluminium 
ends is slipped into position eight*x*n meridians are fitted 
into the ends and stay in phee by their own elasticity 
the three parts which go to form the equator are placed 
by the side of the box and this gives the arrangement of 
the skeleton globe which is shown in Fig l 
The slope of the axis is adjustable to any angle that 
of 334° being noted by a bell signal The globe c * n ^ 
made to rotate by b ind or by electric motor The diameter 
of the globe Is 4 feet inches which gives a scale of 
i/io* The meridians are made of twelve thicknesses of 
very thin wood cemented and rlvetted together 
Ihe equator is then fixed and from a cupboard thirty 
six sections are taken and fitted Into place Fig ® shows 
the operation of inserting the last section and ■h £ jws 
approximately the height of the erected globe The 
sections are of mild steel faced with papter-m&tM and are 
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bufiiuentlv strong to resist fairly rough treatment The 

surfaio shown in tig a is that of the earth in relief 

wh r« the scale is 1/5 io* giving an exaggeration of 
tw^ntv times I his surface shows the relief of the land 
the depressions of lakes and rivers while the limits of 
pack and drift Ice in the Polar regions are ingeniously 

marked From the scientific point of view it is perhaps 
a pity that the relief of the ocean beds has not been 
ithown as one of the important advantages of a globe on 
this scale appears to be the possibility of an adequate 

realisation of the gradients of the land surface and such 
a conception loses more than half its v due when it is 
limited to the subafenal parts possibly the inventor Mr 
C K Gill will be able to make sections to show thr 
complete relief of the solid crust 

Other surf ice sections are available first political 
sections showing by divers colours the great world empires 
the rmlants the rivers and the ocean and rnblc routes 
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secondly plain sections on which the dimonstrator may 
draw his own sketches These sections arc interchange 
tblc so that pupils may be tested as to their power to 
draw coast lines Arc Hie whole globe can be set up in 
a few minutes and a few seconds suffice for the changing 
of sections Additional attachments arc provided so that 
the large globe may be used to represent the sun and a 
set of small balls mounted at varying slopes the planets 
the Pole Star and Ursa Major are represented by a set 
of small balls to be fixed to the axis There appears to 
he no difficulty in arranging the surface sections so that 
the upper half represents the southern hemisphere 

bor purposes of measurement and for the elucidation 
of 4 great circle sailing * schoolmasters will probably ask 
Mr GUI to supply a thin steel band graduated In degrees 
which could be used to demonstrate and measure the 
shortest distance between two places upon the earth 

Hie model is sufficiently large and rigid that a youth 
may climb into and hide within the interior and It is 
probable that for teaching purposes the possession of this 
globe would render the use of wall maps of the continents 
unnecessary for class work In geography The teacher 
of geography by the methods of modem science will find 
this globe extremely useful not only as hli final resort In 
summarising the pupils studies of a definite region but 
in putting that region in precise relationship with the 
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neighbouring ngions in our opinion there seems to be no 
f nd to the many practical exercises of a heuristic nature 
which pupils could be set even to the extent of several 
at a time working on the one globe 

Many little dcvic<s suggest themselves at once whereby 
the main factors of the t arth a climatic conditions might 
become more real it will suffire to suggest one use of 
a slightly different nutun the room is darkened the rays 
from the lantern arc centred accurately on the model 
questions of local time and sun time are discussed and 
with a needle to represent a stick the shadow exercises 
so common in school work in the playground ure repeated 
on the globe with this advantage that the graph obtained 
to show the sun s altitude winch took the whole of one 
sihonl year to make may now be made in a shorter period 
when the work may be earned through without a break 
Hie inventor may be congratulated on the wav in which 
he has surmounted many mcchaniral diffii ultles and in 
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which he has produced an important addition to the 
apparatus which may be used to teach geography 
scientifically B C W 


1 HE CARNFCIh FOUNDATION FOR THE 
1 DVANi b\Ib\ T T (U lhACHING 

r PHE fourth annual rtport oflRie president and treasurer 
A of the Carnegie Foundation for the Advancement of 
Ti aching is now available and deals with the work of 
thr year ending September 30 jqoq It will be remem 
bored that in dealing with the third report In our issue 
of June 3 1909 (vol Ixxx p 399), Prof J Edgar 

described at length the scope and character of the founda 
tion and it is necessary here to deal only with points of 
interest in the work of the past year 
During the year the foundation granted M5 pensions 
amounting to 35 400 1 It is now paying 318 pensions the 

cost being 03 tool The professors receiving these pensions 
are from 139 colleges distributed over forty-three States 
of the Union and provinces of Canada To the accepted 
list of colleges that is to the list the professors of which 
may regularly receive pensions under fixed rules as a right 
ana not as a favour seven colleges were admitted during 
the ><ar The governors and legislatures of twenty-six 
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other states nskcd that their university s should aKo bp 
admitted to the foundation Tht, fact that only h\e State 
institution* one of these in Canadu have been admitted 
to the Carnegie foundation after a year of administration 
of the rules under which tax-supported colludes and 
universities became eligible testifies to the scrutiny 
exercised in the admission of Institutions There are now 
sixty-seven institutions on the accepted list 

The second section of the report is devoted to an 
examination of the working of the rules for retirement ns 
shown in the experience of the past four years As a 
n suit of the experience two changes were m ide in the 
rules by the trustees one ext nds the b* m fits of the 
retiring allowance system so that service as an instructor 
shall count toward the earning of a retiring allow mce 
Heretofore only service m the rank of prof sor wns 
counted toward an allowance The other chang makes 
retirement after twenty five \cnrs of service possible only 
in the case of disability unfitting the tncher for active 
st 1 vice fxcept in the cns< of such di ability the teacher 
cun under the rules as now framed claim t retiring 
allowance only upon attaining thi agi of sixty five 
formerly a professor might retire if ter twenty five years 
of sirvue This change in thp ruins does not howevr r 
deprive the widow of i teachrr who has had twt nt\ five 
ve*ir* of service of In r pension 

Th( thin! section of tin report is dr voted to tax sup¬ 
ported institutions Agricultural cdui ation and the agn 
cultural colli gi ire dso trenti d at length The trustir 
make clear tlieir int ntion to ask of the institutions of 
evrrv Mate whr llu_r tht university and the college of ngri 
culture are lOinpeting or coop* rating parts of a State 
svstem of education The low standards and gener d 
deinorah ation resulting from the competition of th#v two 
tvpes of tax supported institutions in the various Stat s are 
pointed out In the ft urth section of the report it is ud 
to be notewortln tint onlv a small proportion of th 
colleges and tinivir ities calling on the public for support 
punt a straightforward finincial statement showing what 
they do w ith the mon \ t ollected from the public 1 ollow 
lng the report of the president is the report of the treasurer 
In this matter thi foundation hns followed tht advice 
which it gives to other institutions and prints a detailed 
statement showing not onlv the larger items of exp< rise 
but even the individual salaries which are pud 

BOSTON mFTI\C OF 7 HF AUhRICW 
ASSOCIATION 

rVTKACTS FROM THE ADDRESSES OF SECTIONAL PRESIDTSTS 
The Teaching of Phyuej 

TN his address to Station B (Physics) Prof K P 
* C uthe discussed reforms needed in the teaching of 
physic s He m untune d that the decision as to how 
phvsics should be taught rests finally with those men who 
know the subject und rstand the spirit of tht science and 
for this reason arc the only judg s of its characteristic 
,educational value Concerning himself particul irlv with 
the teaching of phvsics m Amrru an colleges and universi 
tirt he proposed two questions May not the preparation 
which professors give future teachers he faulty? and 

u Mav not the professors teaching be rapable of improve 
merit? He stud he believed both these questions should 
be answered In the affirmative The system of the tearh 
ing of phvsics in many American colleges and universities 
1* he maintained mart idapted to train professional 
physicists than future high-school teachers The two 

should receive a diffen nt tr lining The Ideal high school 
teacher is one who hns pissed through a complete and 
thorough graduate course At the present time the great 
majority of American high school teachers do not go beyond 
graduation and Prof Cuthe would deplore any attempt 
to crowd to much physics into tho undergraduate course 
that the physicist finally turned out larks the general 
rulture which in undergraduate course should give 
American professors of physics should he Insisted 
emphasise more problem work in connection with the 
elementary course An utter helplessness of many higher 
classmen in attacking elementnrv problems is not unusual 
The laboratory work given with the elementary course !s 
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fnqutntlv quit in uffici nt and a somewhat advanced 
course not in spin nl lm s but tovcring the whole held 
will do an untold irnount of j,ood bindh there should 
be a gnnrril revu w *f th whole sub] t from a higher 
point of vipw th m is possible 111 til cl mentary course 
Ih calculus might b 1 required study for this At this 
point subjects rnijjit l* t iken up which have been omitted 
m the first course thi tr itnu nt could be more thorough 
md more exact Th introduction of such an advanced 

course would also hue a ^ood influence upon the first 
coursL Prof Guth advised future teachers of physics to 
tnke also u course in in teor »lc gy a short course in 
dynamo f lei trie machinery ind an «lenient irv cours in 
instrument making ill of which mi^ht properly be givm 
in th physics di partm nt Suih a gr uled course will 

produt r he think teach rs to whom ni iv be 1 ft witheut 
h sitnney the question is to how physics should be taught 
in thi high schorl lh srumd proposition con iderid 

was Professors of phvsus are far from being uinnnm 11 
in the use of nrtun firms ind frrqu nllv employ di 

sinie term to designate nvj entir ly different phy 1 d 
quantities I his mr in th it enough attention is not pod 
to the very tiling wliuh in ike ph\strs so valuable a 1 
mining of ill mind mm 1\ clearm ss of thinking and 
accuracy of ixpres tm I rof Cuthe cited ind consider d 
numerous cam s in point among them being the term 
used in connection with prr ure surface tension measure 
inent of quantities of hi it and fields if nnj,netic force 

The Study of S dufiotu 

Prof I ouis Kohlenberg of the University of Wisconsin 
pro id *d over S i lion ( (f hemistrv) and in his ailir ss 
dealt with thn pi t ind futur of th tuih »f solutions 

I lie study of solutions h s ud w 1 lx gun with the 

chemii ai conception of solutions ind upon this concrption 
nnnv relationship were work d out during the fir t 
r igiit\ si veil vein* of the mn t nth c nturv Th rid r 
ih mi ts clearlv recognised th it vvh iher s iluiion will t ik 
pi lie or not in n given case is fir t of nil d t mimed bv 
th chemical nature ( f ill ub 1 mu s brought into c mt 1 t 
with each other T lit v s iw Ih it tin fi mpi r iturc. fit tor 

was next in import into and th it pres ure w is of vit il 
c msequence when 1 ga was under ton id rition but of 
slight im|>ortinci in tin ns of obi md liquids When 

thi conception th it solution w men' phvsuil mixtini 
1 nnn to the foreground through the introdm tion of gi 
ondvgi s and the intense prnoigmdi ni of the dibit 
hml the fact that thi act of 1 Ii tnn is rt illv hnm d 
in character was lost sight of hv nnnv able enlhusi istn 
young Investigitors In the irdour of thi ir quest th \ 
w re misled ind unwittingly thev naiurallv mi I d other 
It is reallv pitiable to see how physiologist having thus 
taken up thi se misconn ptions of the nntur of solution* 
are still wasting precious turn in endeavouring ti work 
out the romphcited ind v rv import mt prm ssrs that 
occur in living pi ints and anmi d In the problems 
which are in realitv perhaps th \ r\ Greatest th it 1 infront 
us at tin present dav th or! s of hitun Insed on 
analogu « are of no iv ul 1 h i ar thoroughly mislead 
ing and worse than worthies h re 

The clear recogmtic n th it iln ion are reallv chemical 
in character and that there 1 n vud c.ulf that sep ira e 
the act of solution from othir «li mu d i>h nomena will 
do much toward furth nntf the futur study of the subjeit 
\ ears of exnerim nt d studi if th (hemic ai phvsical and 
phv Biological properl,1 of a long 1 . t of both aqu ous and 
non-aqueous solution* hive Ini to th conviction that the 
act of solution is rheum d th it solutions are chemn al 
combinations and that w * an onlv make rea Proves 
towird n better und r tandmg of the various solutions bv 
recognising this as the ba 1 of all our future * ^ 
The efforts to gain a bitter m ight into the different olu 
tions that confront u* must be thieflv experimental rather 
than mathematical for in the studi of solutions m t a* 
in the studv of fhemical compounds in the narrower 
of the word we are continuallv confronted with dwon 
tlnuities Now diMoiilrnu ms functions cannot be handle! 
mathematically at prr sent ml even bv the ffreatest of our 
mathematicians for though work of this kind has been 
begun it is std! in 1 vrrv ru limentarv st ige Tt is 
highly probabti too that the renewed *tudv of solutions 
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irom the chemical point of view will greatly aM us In 
getting a broader and more correct conception of the nature 
of chemical action Itself Certainly in living beings we 
have numerous fundamental and deep-seated chemical 
changes going on continually with apparently the greatest 
ease at ordinary temperatures and pressures and it is 
tantalising that we are unable to comprehend how this is 
all brought about In the unravelling of die questions that 
here confront us a clear recognition that solutions are 
chemical in nature will bo of the greatest service 


Engineering as a Profession 

Prof G F Swain of Harvard University addressed 
Section U (Mechanical Science and Engineering) on 
engineering as a profession During the course of his 
remarks he said — 

The field of engineering Is more extensive than that of 
any of the three so-called learned professions and 
the different branches of the profession differ from each 
other to such an extent as In some cases to have little 
in common except a knowledge of the general principles 
of physics chemistry, mechanics and othpr sciences The 
profession of the physician it is true is divided into many 
specialities but while the throat specialist deals with the 
throat and the stomach specialist with the stomach they 
are all dealing with the human body in which all the 
parts and functions are closely Interconnected but even 
within the field of what is termed civil engineering the 
railroad engineer and the irrigation engineer or the rail 
road engineer and the architectural engineer have little 
in common 

The work of the engineer as applied to any contem 
plated project consists essentially of four parts first to 
ascertain whether anything should be done and if so 
what should be done second to design and formulate 
the means to be employed in doing It third to select the 
proper materials and fourth to carry on the actual 
nto eKCCtttlon Aa the engineer ts problem is to 
adapt the materials the force* the sources of power in 
nature to the use and convenience of min It is clear that 
in order to fulfil his calling to the highest extent the 
engineer should be scientificali} tramed-that he should be 
familiar with the fundamental principles which govern 
natural phenomena Different branches of science are 
required m varying degrees in the different branches of the 
profession but every engineer should know and know 
thoroughly the fundamental principles of chemistry 
physio, mathematics and mechanic* The engineer 
should be possewed of the true scientific spirit loving the 
study of wiener for it* own sake as well as for it* applies 
tions and trained to seek always the truth fhe whole 
truth and nothing but the truth but the work of the 
engineer deals not with science for its own *ake but 
wlA Its applications to the practical affairs of men The 
engine* must therefore be above all a practical man 
He must not be a pure theorist a dreamer a visionary 
He must see in his mathematical formula a meaning and 
not a simple accumulation of letters The engineer thf*n 
mutt not only be a scientific man but he must be first 
and foremost a practical man and on the whole the 
latter Is more important than the former although it 19 
in the proper combination of the two that the greatest 
excellence wiU result * 


The engineer unlike the true man of science or mathc 
matician doe* not work In his laboratory or his study- 
It th® affairs of men Engineering is more 

man half business and the successful engineer therefore 
jfaanJce * considerable extent a business man and 1 


pie profession of the engineer U a wide and varied one 
but ft requires varied qualifications and demands pre 
eminently an all-round man It must not be forgotten 
however that without the scientific training or at least 
the scientific spirit the engineer wilt not attain the highest 
success It is also evident that the thoroughly trained 
and capable engineer will find many opportunities to make 
hlmtmtf useful in scientific as well as In administrative 
positions He will Also find many opportunities for doing 
general public service to the State or nation Different 
men have different ideals of success but the highest Ideal 
which most involves the idea of public service 
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The Principles of Palaeogeograpky 

In his presidential address to Section E (Geology and 
Geography) Frof Baiiey Willis of the University of 
Chicago discussed the principles of pakeogeography Ti> 
summarise his remarks It may be sold that the following 
were given as the fundamental principles of the science — 
Ocean basins are permanent hollows of the earth» 
surface and have occupied their present sites since an 
early date In the development of geographical features 
This principle does not exclude notable changes in the post 
tions of their margins, which have encroached upon 
continental areas. 

Superficial oceanic circulation within the permanent 
oceans has persisted since an early stage of their exist¬ 
ence essentially in the great drifts which it now follows 
under the trade winds It is probable that the present 
deep circulation of oceanic waters poleward at the surface 
ana equatorward below the surface is due to exceptional 
refrigeration nt the pole 

Dfastrophum has been periodic Viewed according to 
the periodicity of diastrophiam the earth s history falls 
into cycles and each cycle Into two periods one of in 
activity and another of activity The periods of inactivity 
have been long and during a major part of the duration 
of any such period the condition of inactivity has been 
common to the entire surface of the globe The periods 
of diastrophlc activity have been relatively short and as 
regards the whole surface of the earth in general not 
contemporaneous The great ocean basins are distinct 
dynamic provinces and each has experienced periods of 
diastrophlc activity peculiar to its individual history The 
epochs of organic deformation are relatively brief Fold 
Ing and unconformity are frequently not contemporaneous 
even m one and the same dynamic province 
The processes of erosion sedimentation chemical 
activity and organic evolution have been periodically con 
ditioned According to the periodicity of diastrophism The 
corresponding ph>steal phenomena exhibit rhythmic changes 
which repeat similar conditions In like associations 
Erosion has been constant on land surfaces through the- 
activity of come of the subprocessps decay denudation or 
aggradation which have never failed to make a record 
Marine sedimentation has sometimes been inconstant 
During periods of dlaatrophic activity when lands have- 
been high epicontinental seas small and marine currents 
largely confined within deep ocein basins sedimentation 
ha# been dominant but during periods of diastrophic 
inactivity when lands have been low epicontinental sens 
extensive and marine currents active on shallows and 
straits sedimentation has failed in consequence of non 
deposition or marine scour in appropriate situations 
The criteria of correlation are both physical and organic 
The -physical facts are basal The organic form# though 
endowed wifh evolutionary energy are dependent and 
sequential 

Evolution of Intelligence 

Prof C Judson Herrick In his presidential address to 
Section b (Zoology) discussed the evolution of intelligence 
and its organs In the course of his address he observed —- 
Many a boy s brains are curdled and squeezed into trad! 
tional artificial moulds before he leaves school HU 
education Is complete and senile sclerosis of the mind 
has begun by the time he has learned his trade For how 
many such disasters our brick-yard methods In the public 
schools are responsible Is a question of lively Interest We- 
who seek to enter Into the kingdom of knowledge and to 
continue to advance therein must not only become as little 
children but we must learn to continue so The problem 
of scientific pedagogy Is essentially this—to prolong the 
plasticity of childhood or otherwise expressed to reduce 
the Interval between the first childhood and the second 
childhood to as small dimensions as possible Tttfi docile 
or educational period of a mammal Is largely devoted to 
the progressive mechanisation of the in born plastic tissue 
of the higher correlation dentres, it to habit formation 
or otherwise expressed to the elaboration of acquired 
automatisms and reflexes of the type componly referred 
to as lapsed Intelligence Much confusion hat arisen from 
the failure to distinguish these Individually acquired auto* 
madams from those performed in the hereditary pattern 
i e lapsed intelligence from true Instinct 
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Summarising the argument of his address Prof Herrick 
•aid —In our analysis of the behaviour of animals and 
its mechanisms wc start with the troplun and the reflex 
This type of response is In some of Its simpler phases m 
distinguishable from the reactions of dead machines to the 
Corots which actuate them but the more complex reflexes 
on the other hand grade over into those behaviour types 
which we call intelligent No one has yet succeeded In 
formulating a clear-cut definition of the limits of the reflex 
-at either its lower or its higher extreme and perhaps no 
one ever will for the whole list of behaviour types from 
machines to men probably forms a closely graded series 

Even the simpler reflexes exhibit a measurable refractory 
phase or pause In the centre where the afferent impulse is 
made over into the efferent When reflexes are com 
pounded there Is another factor which may tend to modify 
or delay the response This is the dilemma which arises 
when two or more reflex centres ore so related that a 
given afferent Impulse coming to one of them may take 
any one of several final common paths to the organs of 
response The reflex response which actually emerges in 
suen a case will generally be the adaptive one t e the 
one which is best for the organism The selection of the 
adaptive response in such a case may be termed physio¬ 
logical choice and it always involves a leng hening of the 
rcfractoir phase In the neural tensions of the refractory 
phase of physiological choice we find the germs of tht 
complex anticipatory reactions which in turn nave nurtured 
the awakening Intelligence 

The comparative study of animal behaviour in the 
broadest sense of the term is as essential as other branches 
of physiology to the comprehension of animal structures 
ana the enlargement of our knowledge of scientific 
fact in this field will contribute greatly to the more perfect 
integration of the three great branches of biology— 
anatomy physiology and psychology—and the correlation 
of the whole with other departments of knowledge Our 
philosophy of nature is sound just in proportion as wc 
succeed In effecting these correlations of experience 

Response to Chemical Stimulation 

In Section G (Botany) the president Prof H M 
Richards of Columbia University New York addressed 
the members on the nature of response to chemical stimula 
tion Few if any physiologists would he said to-day be 
inclined to deny the ultimate chemical nature of the 
response of protoplasm to any form of stimulus It is the 
purpose here to limit the examination of chemical Imta 
tion more especially to actual concrete chemical substances 
brought into relation with living protoplasm and to Inquire 
somewhat more particularly Into their mode of action and 
the nature of the changes which they Induce The Import 
ance and fundamental nature of these reactions cannot be 
doubted For this purpose we may include In the list all 
thosq substanres which it may reasonably be believed 
induce by their chemical action constitutional changes In 
protoplasm These substances may be mineral salts 
organic compounds of great diversity of structure including 
anaesthetic* which have been perhaps wrongly placed 
in a special class and even gases of a simple constitution 
They may be crystalloidal electrolyte* or non-electrol} tes 
or perhaps even colloidal 

There are some points In regard to the norma! food 
supply which have a direct bearing upon the question of 
chemical stimulation, as defined even In Its restricted sense 
In the case of some of the necessary food materials the 
concentration may vary within relatively wide limits before 
the effects of a lack or excess of these substances are 
observable In such cases the increase necessary to pro¬ 
duce a reaction may readily be so great as to involve a 
material increment In the Isotonic coefficient of the solu 
tion and thus confuse any result produced by any direct 
chemical stimulus with those Initiated bv the change in 
osmotic pressure It is known however that some of the 
necessary salts which are required by the plant In relatively 
small quantities may If the concentration be raised above 
the normal point cause a secondary stimulation of growth 
and eventually If the increase be continued become 
inhibitory after the manner of poisons 

In its restricted sense chemical stimulation may be said 
to deal with the effects of chemical agents which are not 
only not necessary, but which may be positively deleterious 
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to the organism—poisons in short It has been estab¬ 
lished that many if not all classes of substances which 
exert a toxic action on protoplasm will become stimulatory 
if presented to Lhc ulls in sufficiently small doses Sane 
where between an infinitesimally weak solution which pro¬ 
duces no reaction to the toxic dose which kills there Is 
a stimulative optimum which gives the maximum of re¬ 
action The question is not the possible ultimate lethal 
effect of these poisons but how far they may serve to 
excite the protoplasm to extraordinary activity The 
amount required to effect the latter result will naturally 
vary with the substance certain mild poisons possibly never 
affecting the plant be>ond the stage of stimulating growth 
no matter how high a concentration was employed 

Prof Richards concluded by dealing in some detail with 
the Influence of cht mlcal stimulus on the physiological 
activities of the plant and why and In what manner the 
specific irritants used affect the quantitative and even 
perhaps the qualitative formation of enzymes 

Racial Differences in Mental Tratts 

In Section II (\nthropology and Psychology) Prof R S 
Woodworth of Columbia University the president of the 
section In his address took up the question of racial 
differences m mental traits 

Our inveterate love for types and sharp distinctions he 
said is apt to stay with us even after we have become 
scientific and vitiate our use of statistics to such an extent 
that the average becomes a stumbling block rather than 
an aid to knowledge We desire for example to compare 
the brain weights of whites and of negroes We weigh 
the brains of a sufficient number of each race—or let us at 
least assume the number to be sufficient When our 
measurements arc all obtained and spread before us they 
convey to the unaided eye no clear idea of a racial differ 
ence so much do they overlap If they should become 
jumbled together wc should never be able to separate tlje 
negroes from the whites by aid of brain weight but now 
we cast up the average of each group and find thejn to 
differ and though the difference is small we straightway 
seize on it as the important result and announce that the 
negro has a smaller brain than the white We go a step 
further and class the while as a large brained race the 
negro as a small brained Such transforming of differences 
of degree into differences of kind and making antitheses 
between overlapping groups partakes not a little of the 
ludicrous 

We seem to be confronted by a dilemma for the group 
as a whole is too unwieidv to gra*p while the average 
though convenient is treacherous What we should like 
is some picture or measure of the dtstnbutum of a given 
trait throughout the members of a group and fortunatclv 
such measures and pictures con be had Convenient and 
compact measures of variability are afforded by the science 
of statistics and are of no less importance than the 
average but still better because closer to the actual 
fact* are graphic or tabular picture* of the distribution 
of the trait showing the frequency with which it occurs 
in each degree The distribution of a trait is for some 
purposes more important than the average 

After considering certain precautions and criticisms Prof 
Woodworth dealt in order with the \arious senses The 
point of special interest is he pointed out as to whether 
the statements of many travellers ascribing to the 

savage extraordinary powers of vision hearing and 
smell can be substantiated bv exart tests The common 
opinion based on such reports U or has been that 
savages are gifted with sensorv powers quite beyond any 
thing of which the Europe in is capable though Spencer 
explains that this is a cause of inferiority rather than the 
reverse because the savage is thus led to rely wholly on 
his keen sense* and to di vote his whole attention to sen*e 
impressions to the neglcit and atrophy of his Intellectual 

power* . . . 

Sight hearing smell touch the pain sense were eaUi 
considered in detail and Prof Woodworth came to the 
conclusion that on the whole the keenness of the senses 
seem* to be about on a par in ths various races of man 
kind Differences exist among the members of anv race 
and it is not improbable that differences exist bn seen 
the average* of certain groups especially wh^n these are 
small isolated and much inbred Some interest said 
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Prof Woodworth later attaches to tests of the speed of 
simple mental and motor performances since though the 
mental process is very simple some Indication may be 
afforded of the speed of brain action The reaction time 
test has been measured on representatives of a few races 
with the general result that the time consumed is about 
the same in wtdely different groups 

Chemical Regulation of the Processes of the Body 

Prof W H Howell of the Johns Hopkins University 
delivered the presidential address in Section K (Physiology 
and Experimental Meduine) He summarised the present 
state of knowledge of the chemical regulation of the pro* 
cesses of the body by means of activators kinases and 
hormones The chief points touched upon are as given in 
the following brief abstract 

In recent years we have come to understand that the 
complex of activities in the animal body 1$ united into a 
functional harmony not only through a reflex control 
exerted by the nervous system but also by means of a 
chemical regulation effected through the blood or other 
liquids of the organism Having referred to Brown 

bequard s gem r intuition according to which tvtry 

tissue of the bod) in the course of its normal meta 
holism furmshts material to the blood thit is of import 
ante In regul tting the activities of other tissues rrof 
Howoll said m recent years it has been re stated in 
attractive form by Schlefferdccker in his th ory of the 
symbiotic relationship of thi tissues of tin. body Accord 
ing to this author we may conceive thit among th<_ 
tissue* of a single organism the principle of a struggle for 
existence which is so important is regards the relations 
of one organism to another Is replaced for the mo t part 
by a kind of symbiosis such that the products of meta I 
holism in one tissue serve as a stimulus to the activities 
of other tissues From many sides and in many ways 
facts have been accumulating which tend to impress the 
general truth that the co activity of thr orgins and tissues 
may be controlled through chemical chang s in the liquid 
media of the body as well us through rurve impulses but 
in physiology it least wc owe the definite formulation 
of this point of view to Bayliss and St irling Starling s 
convenient term of hormone us a general designation 
for such substances has served to give a wide currency to 
the conception 

In treating this subject one must con«nder also the more 
or less nearly nltfed instances of combined utivuy of a 
rhemical sort which are expressed by such terms as 
chemical activators kinases and co ferments The^e 
terms like that of hormone arc relatively new they have 
been brought into existence by Investigators to explain or 
to express special reactions connected with metabolism and 
pirtlrularly with th« action of ferments The word 
activator has reference to the fact long known that the 
ferments or some of them at least arc secreted in an 
inactive form a preferment which is activated or con 
verted to an active form by a reaction with some definite 
substance produced elsewhere In the body 

The term kinase is used at present in animal physiology 
in connection with two reactions only In both cases it 
refer* to an mtivatlng process where the activator Is a 
colloidal substance of unknown composition 

In addition to the activators of the inorganic and the 
colloidal tvpe there is perhaps a third kind of activation 
< xempllfied in the substances known as co-enzymes or co- 
ferments This term may be used to define that kind of 
cooperative activity between an enzyme and some other 
non-cotloidal substance which we see Illustrated In the in 
lluence of the bile salts upon pancreatic Hpasc The 
process differ? from activation of a preferment to a ferment 
only Jn that the combination of the enzyme with its 
Activator is dissociable instead of being permanent By 
dialysis or otherwise the co-cnxyme can fa separated from 
the enzyme and the action of the two may be tested 
separately or in combination Starling defines hormonLfi 
as chemical messenger** which formed in one organ travel 
in the blood stream to other organs of the body and effect 
correlation between the activities of the organ of origin 
and the organs on which they exert their specific effect 
Such substances belong to the crystalloid rather than the 
colloid class thev therefore arc thermostable and do not 
act m antigens when injected into the living animal 

no a 108, vol 8v] 


The substances of known composition which may be re¬ 
garded as playing the rdle of hormones are few in number 
three or four at most ns follows —first the carbon dioxide 
formed in the tissues particularly in muscle during coh 
traction secondly the adrenalin of the adrenal glandft 
which in some way directly or indirectly makes possible 
the full functional activity of the involuntary musculature 
of the body thirdly the hydrochloric acid produced in the 
stomach which stimulates the formation of secretin m the 
duodenal epithelium and fourthly, possibly the iodo- 
thynn of the thyroid gland with its dynamogemc effect 
upon the neuro«muscular apparatus of the body In addl 
tipn there are a number of hormones of unknown com 
position which have been either proved or assumed to 
exist and are held responsible for certain well known 
correlations of function 

Method and Matter of Science 
Under the title bdence as Subject matter and as 

Method Prof John Dewey of Columbia University in 
his presidential address to Section L (Education) introduced 
the question of how far the science teaching in schools 
has up to the present been educational in the true sense 
All he said who are much interested in securing for 
the sciences the place that Ik longs to them In education 
feel a certain amount of disappointment at the results 
hitherto attained Ihe glowing predictions made respect 
ing thtm have been somewhat chilled by the event Of 
toursc this relative shortcoming is due In part to the 
unwillingness of the custodians of education'll traditions 
and ideals to give scientific studies a fair show \et in 
view of the relatively equal opportunity at corded to scicnon 
to-d »y compared with its status two generations ago this 
cause alone does not explain the un>ntIsfactory outcome 
Considering the opportunities students have not flocked 
to the study of science in the numbers predicted nor has 
science modihed the spirit and purport of all education in 
a degref commensurate with the claims made for it The 
causes for this result are many and complex One in 
fiumtiil cause thp temedy for which most lies with scien 
tific men themselves ts that science his been taught too 
much as an accumulation of ready made material with 
which students are to be made familiar not enough as a 
method of thinking an attitude of mind after the pattern 
of which mental habit* are to be transformed 

The infinitely ext» nmve character of natural facts and 
the universal chirarlrr of the laws formulated about them 
is sometimes claimed to give science an idvantnge over 
literature but vmwed from the standpoint of education 
this presumed superiority turns out a defect that is to 
siy so long ns we confine ourselves to the point of view 
of subject matter Just because the facts of nature are 
multitudinous inexhaustible they begin nowhere and end 
nowhere in particular and hence are not jiist as facts 
the beat material for the education of those whose lives 
are centred in quite local situations and whose careers are 
irretrievably partial and specific If we turn from mull! 
pbcity of detail to general laws we find indeed that the 
laws of science are universal but we also fine* that for 
educational purposes their universality means abstractness 
and remoteness 

One of the most serious difficulties that confronts the 
educator who wants in good faith to do something worth 
while with the sciences Ts their number and the inde inite 
bulk of the materia] in each At times it seems as if the 
educational availability of science were breaking doqm 
because of its own sheer mass There is at once so much 
of science ind so many sciences that educators oscillate 
helpless between arbitrary selection and teaching a little 
of everything Science teaching has suffered because 
sclenrp has been so frequently presents just as so much 
read) made knowledge so much subject matter of fact npd 
law rather than as the effective method or inquiry into any 
subject-matter 

We define science as systematised knowledge but the 
definition is wholly ambiguous Does It mean the body of 
facts the subject matter? Or does It mean the processes 
bv which something fit to be called knowledge jj brought 
into existence and order introduced into the flux of expert 
rnce? That science means both of these things will 
d mbtless be the reply and rightly but in the onfir bdtll 
of time and of importance science as method precedes 
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science as subject matter Systematised knowledge is 
science only because of the care and thoroughness with 
which It has been sought for selected ana arranged 
Only by pressing the courtesy of language beyond what is 
decent can we term such Information as is acquired ready 
made without active experimenting and testing science 
The force of this assertion Is not quite identical with the 
commonplace of scientific Instruction that text book and 
lecture are not enough—that the student must have Inbora 
tory exercises A student may acquire laboratory methods 
as so much isolated and final stuff, just as he may so 
acquire material from a text book One s mental attitude 
Is not necessarily changed just because he engages in 
certain physical manipulations and handles certain tools 
and materials This problem of turning laboratory 
technique to intellectual account is even more pressing 
than that of utilisation of information derived from books 
Almost every teacher has had drummed into him tho in 
adequacy of mere book instruction but the conscience of 
most is quite at peace if only pupils are put through some 
laboratory exercises Is not this the path of experiment 
and induction by which science develops? 

It must not be supposed that in dwelling upon the 
relative defect and backwardness of science teaching the 
intention is to deny its absolute achievements and improve 
ments but it must be pointed out that only to a com 
parativcly slight extent has the teaching of science 
succeeded In protecting the so-called educated public 
against recrudescences of all sorts of corporate supersti 
tions and silliness 

It ib not to be expected that our schools should send 
forth their students equipped as judges of truth and falsity 
In specialised scientific matters but that the great majority 
of those who leave school should have some idea of the 
kind of evidence required to substantiate given types of 
belief docs not seem unreasonable Nor Is it absurd to 
expect that they should go forth with a lively interest in 
the ways in which knowledge is improved and a marked 
distaste for all conclusions reached in disharmony with 
the methods of scientific inquiry 

The future of our civilisation depends upon the widening 
spread and deepening hold of the scientific habit of mma 
and the problem of problems in our education is therefore 
to discover how to mature and make effective this scientific 
habit Mankind so far has been ruled by things and by 
words not by thought for until tho last few moments of 
history humanity has not been In possession of the con 
ditions of secure and effective thinking Without ignoring 
In the least the consolation that has come to men from 
their literary education It Is not too much to say that 
only the gradual replacing of a literary by a scientific 
education can assure to man the progressive amelioration 
of his lot Unless wc master things we shall continue to 
be mastered by them the magic that words cast upon 
things may Indeed disguise our subjection or render us less 
dissatisfied with it but after all science not words casts* 
the only compelling spell upon things 

fhe modern warship sterns symbolic of the present posi 
tlon of science in life and education The warship could 
not exist were it not for science—mathematics mechanics 
chemistry electricity supply the technique of Its construe 
tlon and management but the aims the ideals in the 
service of which this marvellous technique Is displayed are 
survivals of a pre-scientific age that is of barbarism 
Science lias as >et had next to nothing to do with form 
ing the social and moral ideals for the sake of which she 
is used Even where science has received Its most attentive 
recognition it has remained a servant of ends Imposed 
from alien traditions. If ever we are to be governed by 
Intelligence not by things and by words, science must 
have something to say about what we do, and not merely 
about how we may do it most easily and economically 
and if this consummation is achieved the transformation 
must occur through education by bringing home to men s 
habitual inclination and attitude the significance of genuine 
knowledge fend the full import of the conditions requisite 
for Its attainment Actively to participate in the making 
of knowledge Is the highest prerogative of man and the 
only warrant of his freedom When our schools truly 
become laboratories of knowledge-making not mills fitted 
out with Information hoppers there will no longer be need 
to discuss the place of science In education 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Glasgow —Committees of members and friends of the 
University have procured contributions amounting to some 
1500I for the purpose of commemorating the services of 
Dr John Cleland regius professor of anatomy from 1877 
to 1909 and Dr William Jack professor of mathematics 
from 1879 to 1909 who retired last year It hat been 
decided to present to the University a portrait of Dr 
Cleland painted by Sir George Reid with a replica for 
Mrs Cleland and a portrait of Dr Jock painted by Sir 
James Guthrie and also a prize to be awarded at intervals 
for the best thesis on a mathematical subject approved for 
the degree of Doctor of Science during the preceding 
period 

The University Court and Senate have had under con 
sideration a proposal emanating from the general council 
of graduates for the establishment within the University 
of an order of Independent lecturers, analogous to pnvat 
docenten who should give courses of lectures qualifying 
for graduation and duplicating those already given by the 
regular professors and lecturers The new lecturers were 
to be provided w th class-room accommodation and were 
to depend for their remuneration on the amount of fees 
received from students attending their classes After a 
prolonged discussion in which the Senate expressed the 
opinion that the proposal was not likely to contribute to 
educational efficiency and the finance committee that It 
would seriously disarrange the University funds the Court 
decided that effect could not be given to the scheme under 
the existing constitution of the University 

I he University Court has sanctioned the establishment 
of a new course of instruction in chemistry including 
metallurgical chemistry for students of engineering The 
course will be given by Dr Cecil II Desch and will 
extend over the first two terms of the session The 
ordinary course by Prof Tcrguson will be attended by 
students of arts medicine and pure science Dr Desch 
announces a course in metallography during the summer 
session 


1 hr Civil Service Lstimaies in ilass i\ ( ducation 
science and art) just Issued as a White Paper show a 
net increase for 1910-n of 697718/ over the figures for 
1909-10 The total estimates of 1865148$/ for the 
ensuing year include the following —Board of I ducation 
14064677/ increase 417 663/ British Museum 175895! 
decrease 3333/ scientific investigation fie 74 328/ In 
crease 9764/ universities and colleges Great Britain and 
intermediate education Wales a 18 ioo / increase 700! 

Scotland public education a 253 735/ increase 100 4341 
Ireland public education 1 656 901/ increase 34 980/ 

endowed school commissioners 925/ increase 5/ um 

versifies and colleges 168 080/ increase 139 930/ Qu en s 
Colleges nil (last year 4700/) 

A deputation from the Irade Union Con^r ss waited 
upon Mr Runciman President of the Boird of Education 
on March 17 to urge among other matters technical 
training in day time classes the raising of the school age 
entirely free secondary education and the appointment of 
a Royal Commission to inquire into the misappropriation 
of educational endowments In replying Mr Runciman 
said he hopes that by next Session a Bill will be introduced 
which will deal partly with the raising of school age and 
partly with the question of day technical classes If day 
technical classes are to be of much use there must be 
pressure brought to bear on employers All educationists 
desire to see the school a^c raised Children who leave 
school at thirteen or fourteen know practically nothing 
about arithmetic or writing with ease This deplorable 
state of things can be remedied in two ways by raising 
the school age and by bringing the technical classes nearer 
to them Trade unionists he said can do as much towards 
the advancement of education as Parliament can Dealing 
with free places m secondary schools Mr Runciman said 
that taking the whole of the secondary schools of this 
country In 1907-8 there were 2 per cent more than the 
35 per cent standard while in 1909-10 31 per cent of 
the total places in the secondary schools were free places 
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The State is making a change in many of the endowed 
charities which are scattered all over the country In the 
course of time it will be possible not only to apply the 
whole of the educational endowments to the original pur 
poses of their founders but to combine the small endow 
ments so as to make them effective 

Tiik issue of the Journal of the Association of Teachers 
In Technical Institutions for January contains a paper by 
Mr John Vrilson the president of the association on the 
relation of the technical Institution to the modern university 
After commenting upon the advanced character of much of 
the teaching carried on m technical Institutions and men 
turning the creditable amount of research work published 
>ear1y by the staffs and senior students of these schools 
and colleges Mr Wilson gave some Interesting statistics 
as to the students who graduated In science at the Unt 
vcrsltv of Ixindon during 1909 It appears that altogether 
20a candidates were awarded the degree of B Sc ana thut 
S 7 of these studied entirely at technical institutions while 
if the students who <111 part of their work at a technical 
institution arc included the number reaches 80 Mr 
Wilson also gives the numbers of registered Internal 
students and recognised ” teachers in London poly 
technics and compares the total with those in the case 
of certain other London colleges During the session 
1908-9 tho number of registered internal students in the 
faculty of science was —at University College 224 
King s College 1V4 East London College 162 and At 
eight recognised' pol>technics 172 In these eight poly 
technics there are 04 recognised * teachers of arts 
science and engineering In other words the polytechnics 
have become important centres of university work Mr 
Wilson maintains that £he success of even the limited 
recognition of London pol> technics by the University of 
I^ondon clearly points to the desirability of the extension 
of that recognition by the University and to a widely 
Increased measure of recognition of local technical institu 
tlons bv the provincial universities 

At a meeting of the Royal Dublin Society on March 0 
Prof Senier delivered a lecture on The University and 
Technical Training * From the account of the mpeftng in 
the Irish Times of March 10 wc learn that Prof Senier 
considered four types of institutions for the advancement 
and diffusion of learning and of its applications to society 
Institutions of acknowledged university rank or residential 
college universities exemplified by Oxford the research 
university as seen at Berlin the examination university 
first known in Napoleon s University of Paris and the 
technical research university Charlottenburg In Fngland 
he said where numerous new universities have been estab¬ 
lished in recent years the type adopted has been a com 
blnatlon of the German Research University and the 
German Technical Research University the one or the 
other type predominating according to local needs and 
the whole adapted to its surroundings particularly to the 
conditions of secondan education Whatever view may be 
held respecting the German practice of separating these 
two types as adapted to German conditions Prof Senier 
thinks that for the conditions which prevail in the British 
Isles the combination of the two in new universities is a 
wise arrangement The two new universities in Ireland 
are also of this combined type and are to be adopted to 
Irish educations conditions and the needs of the country 
After directing attention to the Influence I ieblg exerted 
through his students In the direction of scientific research 
Prof Senier said so great is that influence that science 
laboratories after the model of Clessen have become the 
recognised attribute of science professorships throughout 
the world Another advantage possessed by the (*erman 
university Is the character of the leaving examination of 
the secondary school It corresponds to a matriculation 
examination with the added knowledge acquired bv about 
two years university study In arts and its acceptance by 
the university as evidence of sufficient knowledge for 
matriculation relieves the university of the practice of 
giving the student an examination as his first experience 
on entering In Prof Senier*a opinion secondary schools 
should abandon all attempts to teach experimental science 
To rival the work of the German universities the better 
organisation and coordination of the entire educational 
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system is necessary Germany has built up a chemical 
industry with tens of millions of pounds annually through 
the agency of research chemists methodically trained In 
technical schools German manufacturers know the value 
in dividends of the services of trained research chemists 
Irish and English manufacturers do not 


SOCIETIES AND ACADFM 1 ES 

London 

Physical S'nietv Y hiusi\ 25 — I ( H L, Callendar, 
FRj president In the chair —Prof J Psrry Tele¬ 
phone circuits The author published a paper In the 

Proceedings of the society in 1893 showing how voltage 
v and current c are attenuated along a telephone or sub¬ 
marine telegraph line a line with resistance r capacity fc, 
inductance 7 and Icakance s per unit length currents are 
of the form sin qt When Iqjr is considerable the mathe 
matital expressions become simple It was pointed out that 
the introduction of l is of great benefit The author now 
points out that k may be made negative by the use of 
inductance leaks to earth and l may be made negative 
by the use of condensers In senes with the line To 
Introduce l as Mr Pupln has done by inductance coils 
at equidistant places on the hne or to introduce the other 
properties mentioned by placing other contrivances at equal 
distances is a mathematical problem of great complexity 
Contrivances placed close together have the same effect as 
the continuous distribution of properties but there is con 
sldcrable expense the problem is to find how far apart 
ihe contrivances may be placed so that the effect produced 
shall still be beneficial Mr Pupin has given a rule for 
the spacing of his coils but practical men dispute its 
accuracy nobody has given a rule for other contrivances 
the object of the author is to give an easy method of 
calculation which Is practically correct and can be used 
when the contrivance is any network or other comblna 
tlon of resistances inductances and capacities—some being 
leaks to earth- and It may include transformers motors 
and generators Suppose there are contrivances at the 
equidistant plates A B &c m miles apart In a cable 
which has the above mentioned properties r k l and s 
There is a contrivance the terminals of which are A and 
\ another th< terminals of which are B and B # between 
A and B there is m miles of cable I et the currents in 
the line at A A and R be c c % and C Let the voltages 
at these points be v v and V The assumption on which 
the whole method is based is that V/CVv/c-p This Is 
practically true ever\ where In n long line except near thfe 
ends Now whatever be the nature of the contrivance we 
can calculate v and c from v and c Tt is also known 
that 

V = co* h wtt + r+ slab ww 
/* 


when 


, cosh mt * 


r + fyt 


f *inh w*, 


V(r+/?/)'(*+ Ay<) 


Putting V/C or p equal to v/c we have a quadratic to 
calculate p and therefore V and C and the problem Is 
solved Taking rising* and calling It t then vmp 
Whatever the contrivance may be we find that V~«+gp 
and C»a+bp where m $ a and b are given in value 
they are usually unreal quantities of the form M + Nf 
where J is -1 Solving for p and finding C we liave 
two answers which are reciprocals of one another If 
i(a + 0) be called P and this Is very easily evaluated 
then 

C* Ptv'P 4 -! v 


FxAmptes of the use of the method are give* some show 
lug that the detached contrivances produce much the same 
and others very different effects from what might have 
been expected from a study of the cable with continuous 
properties It Was shown that a Wnq may have oontri 
vances somewhat far apart which will tune it to a musical 
note merely so that it acts almost like an ohmic resist¬ 
ance but which will not transmit well the currents til 
other frequencies and that for the commercial transmits!** 
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of speech there must be a compromise Ihe luthor laid 
stress upon the fact that his method of calculation could 
be taught to quite non mathematical people —Prof C H 
L»— fhe laws regarding the direction of thermo-electric 
currents enunciated by M Thomas —H R N«ttl«ton 
New method of determining thermal coiductivity 

Mineralogies! Society March 15 — 1 i«d \\ J Lewi 
fr R S in the chair —G W Qrmbtuun A new form of 
petrological microscope with notes on the illumination of 
microscopic objects Ihe new instrument which is of the 

Dick or English pattern has a focussing sub 
stage carrying a senes of condensers mounted on a triple 
nose piece each capable of being inserted in the axis of 
the instrument A new explanation was given of the 

Becke * or bright line effect especially applicable to 
parallel polarised light traversing mineral sections which 
meet along Inclined junctions —W F P McLIntook 
Datohtc from the Lizard district Datolite winch is 
associated with calcite chalcopyrite and natrolite (rare) 
in veins and geodes at the junction of the serpentine and 
hornblende schist Parc Bean Cove Mulhon I izard dis 
trict Cornwall occurs in cr>stals measuring up to 2 cm 
along the b axis and displayed fourteen forms of which 
two were new An analysis gave SiO a 37 45 CaO 34 67 
Fe a Oj| and Al a O, 057 B.O. 2187 H a O 567 total 
X0023—Arthur RusmII Additional notes on the occur 
rence of zeolites in Cornwall and Devon Ihe occurrence 
of heulandite a mineral hitherto not recorded from Corn 
wall at Carrlck Du Mine St Ives Cornwall was 

described also of rhabazito and heulandite it the Ramsley 
Mine South Tawton Devon —Dr J W Ivans A 
modification of stcreographic projection 1 accs below the 
plane of projection are represented by the same points as 
parallel faces above it upper faces being distinguished bv 
a plus and lower faces by a minus sign —Dr J W 
Ivahi Axes Of rotatory symmetry Coincidence is com 
piete or correctional when equivalent lines and their 
directions coincide incomplete or contradirectioml when 
equivalent lines coincide but equivalent directions of uni 
terminal lines are opposed in both cases It is cohnear 
If a minimum rotation of 2wjn result in codir< ctional 
contradirecttonal or cohnear coincidence the axis of rota 
tion has codircctional contrndirectiona! or colineir 
symmetry with cyclic number 11 —Prof I! I Bowman 
exhibited mod<Is illustrating space-lattices and Sohncke s 
point systems 

Dl BLIN 

Royal Dublin Society F b u n 22 — Mr R M Ri nekton 
in the chair —Prof W Brown Chrome steel magnets 
Eight steels containing from 175 to 0*22 per cent of 
chromium were tested for magnetic moment per gram the 
best result being obtained with a magnet which contained 
about 2 5 per cent of chromium —W J Lyon* The 
distribution of mean annual rmnfall over the counties of 
Dublin Wicklow Kildare and Mtath The rainfall over 
this area varies from below 28 Inches to probably more 
than- 60 inches in a very marked manner closely related 
to the very striking orographical features of the area The 
author suggested that the recognised action of hills in 
Inducing condensation bv causing ascensional currents was 
not an adequate explanation of the marked increase found 
In the rainfall of nillv districts He thought it probable 
that mountains facilitated the processes of ram develop 
ment apart from any influence on condensation —Prof 
W F Barr*tt A simple form of open scale barometer 
In form this instrument resembles an air thermometer 
only that It indicates variations of atmospheric pressure 
and is almost Insensible to changes of temperature This 
Is accomplished by making use of a Dewar s liquid air 
flask as the air receptacle into which Is sealed a quill 
glass tubing containing an Index of a dense non-conducting 
liquid The tube is open to the air at one end and is 
sealed into a wider glass tuber which surrounds it and 
from which the air has been exhausted as completely as 
possible It Is found in practice that the readings corre¬ 
spond fairly well with those of an ordinary barometer 
and as It can be made as sensitive as desired by altering 
the ratio of the capacities of the bulb and index tube it 
Is adapted for domestic use as a weather-glass and claims 
to be nothing more 
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Academy of Sticu c» March 14.—M Emile Picard in 
the chair Htnn md Jean Bsoqusrsl and H Kamcrlingh 
Onnst fh phosphores* 1 ncc of uranvl salts at very low 
temperatures 1 he changes observed in the absorption 
spectra at temperatures down to that of liquid air have 
been described in a previous paper In the present paper 
details of the spiitra aro given for the temperatures of 
8o° C absolute (boiling nitrogen) and 14° C absolute 
(solid hydrogen) Ihe oands approach asymptotically a 
limiting position ns the temperature is lowered A very 
strong magnetic field (35 000 Gauss) is without influence 
on the spectra Ordinary phosphor* scent spectra appear 
to be due to the < fleet of traces of impurities in the pnos 
phoresccnt substanr this is not the case with uranyl 
salts the spectra ujiptir to be due to the uranium itself 
—H DMlandres and P Id no The spectrum of the 

comet 19Tuu Ihe arrangement of the spectrograph used 
is dt scribed and the wave lengths of the lines observed 
given Ihe bands of hydrocarbons and cyanogen wero 
identified —J BouMlnasq The vertical propagation at 
depths of the nio\ emont of waves by emersion in 
the case of a canal or basin indefinite horizontally —MM 
HaIIot and hd Bausr 1 hi ilk\lalion of the fatty ketones 
b\ the use of sodium amide Ihe decomposition of the 
hexa alkylketones Dicthylketone has been methylated by 
sodium amide and methyl iodide ethyl isopropylketone 
di isopropylketone a high boiling rand nsution product and 
ti tnmethyl ethylketone being produced The hexa-alkyl 
acetones are split up by sodium amide a trlalkylmethanc 
ind tnalkylacetamide arising from the reaction —Prof 
Hittorf was elected a foreign associate —Chnrles Nord 
matin ihe absorbing atmospheres and the intrinsic 

luminosities of some stars — Jules Ball laud, J Ohatalu 
and M Qfaoobinl Observation of a minor planet at the 
Observatory of Pirib The traces of this planet were first 
noticed bv Jules Baillaud on a negative of the international 
chart of the sky taken on March 3 Observations are 
tihulatcd for Munh 3 s 7 8 10 and 11 brtfdtfric 

RIni Certain systems of functional equations and the 

approxini ition of continued functions - L Rainy The 

ilgebraic surfaces representable on that of Rummer —H 
Urete The equation of telegraphists —F latanava 
Ihe simultaneous production of stereoscopic relief and of 
changing asprtt m the photographic image—Pierre W»)»a 
and Kamirllngh OnnM The Mturution intensity of 
magnrtisation at very low temper Uures The intensities 
of saturation have been measured at the ordinary tfmpern 
turc and at the temperature of boiling hjdrogen (20° C 
absolute) for nickel iron and magnetite The results for 
robalt were not satisfactory—Pierre WaIm and Kamer 
hngh OnitAA The magnetic properties of manganese 
vanadium and chromium For these metals at the 
temperature of solid hydrogi n (14 0 C absolute) there was 
expected either the appearance of ferromagnetic phenomena 
or a paramagnetism considerably increased iccording to 
( urn s law It was found experimentally that neither of 
these effects was produced the magnetic phenomena re 
in lining very slight The theoretinl consequences of these 
fucts are discussed —P Vail la nt A particular case of 
evaporation A study of the diffusion of the vapour arising 
from a liquid in a cjlindncal tube the length 01 which was 
great in proportion to its diameter —Ch F 4 ry A new 
reflectomettr A hemispherical cavity is formed in a block 
of plane glass and the hole exactly filled by a hemi 
spherical block of gloss of the same curvature The drop 
of liquid the refractive index of which Is to be measured 
is placed between the two blocks and the radius of the 
dark ring formed by total reflection measured From this 
and the corresponding radius of the dark ring when air 
is between the two blocks the index of refraction can be 
df terftiined with an accuracy of nbout o*ooq —L Blooh 
Chemical actions and ionisation by bubbling It Is shown 
that the ionisation produced when gases are evolved from 
a liquid Is the result of actions in the liquid surface — 
O Boudouard The testing of metals by the study of 
the damping of vibratory movements —M V*iss The 
analysis of essence of turpentine by curves of miscibility 
The author s results generally confirm those of M Louise 
but some differences are pointed out —M Ltesq A 
colloidal solution of pure metallic arsenic A colloidal 
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solution of arsenic con be obtained by the electrolysis of 
an alkaline solution with arsenic for the anode or by the 
electro-reduction of an alkaline solution of arsenious acid* 
The properties of the solutions thus obtained are described 
in detail*—T B Sender sns The catalvsls of the 
aromatic acids A study of various catalytic substances 
shows that only thoria drconlo, and green oxide of 
uranium are of practical use in this reaction, and of these 
thoria has the preference More than thirty aromatic 
mixed ketones have been obtained by the application of 
this reaction —F Ooaturlsr The stability of the 3-keto- 
aldehydes —G Oansm A new method of synthesis of 
unsaturated ketones Stannic chloride can replace 
aluminium chloride with advantage in reactions between 
acetyl chloride and bydrobenxenes The experiments de¬ 
scribed have a bearing on the theory of the Frledel and 
Crafts reaction —G MaHttnno and Mile A Mosohkstt 
The coagulation of starch material by freezing —L 
Rams Researches on the specific reciprocal influence of 
the subject on the graft in the vine —G A ml rtf The 
development of a bulbous plant variations in the weight 
of nitrogen and the mineral matters —M Bltflor- 

Oh at sl an The estimation of assimilable potash In soils 
It Is concluded that the amount of potash extracted by a 
solution of carbon dioxide in water gives results that are 
best comparable with the actual culture experiments — 
J Tlooot The experimental study of intra-organic com 
bustions in animals breathing air progressively deprived 
of oxygen and the natural methods of defence of the 
organism against anoxyhsemla -— F Malgnon The In 
fluence of the genital glands on glycogen production —M 
Ranjard Contribution to the study of audition and its 
development by the vibrations of the vowel siren — 
H Oomlnlolf G Petit, and A J a bo In The persistent 

radio-activity of the organism resulting from the intra 
venous injection of an insoluble salt of radium and on its 
applications One milligram of radium sulphate was In 
jected Into a horse and the distribution of the radio¬ 
activity studied The effects could be traced for more 
than six months after the date of the injection —Mile 
Osmwodsanu and Victor Htfnrl The action of the 
ultra violet rays on micro-organisms and on different cells 
Mlcrochemlcal study The ultra violet rays produce 
chemical and physical transformations in protoplasm which 
modify completely all the colour reactions This action of 
the rays Is quite different from that of heat hydrogen 
peroxide, or ordinary fixing agents—J Naisetts The 
activity of the myelino sheath in nerves separated from 
the organism—H £ Ishvsm The Andersh ganglion 
in the horned Phrynotome—P HaoKo t louplst The 
education of animals by man as a means of psychological 
research —L BordM General considerations on the 
Malpighi tubes of the larvae of Lepidoptera —Paul 
do Bsauohamp The existence and conditions of 
parthenogenesis In Dlnophllus —A Redst and M 
LavrlffowK The serotherapy of typhoid fever Clinical 
results In the greater proportion of the cases cited the 
disease has been arrested at the twelfth day or later If 
the serum Is administered at the eleventh day at the 
latest, It appears to exert a beneficial Influence on the 
course of the disease—A Trlllat and M Sautsn The 
Influence of vitiated atmospheres on the vitality of 
microbes — P and N Bonnot The existence of the Trias 
and Mesdlurassic in the neighbourhood of Djoulfa 
southern Transcaucasia.—Const A Ktsnas and Ph 
NSffrla The presence of layers containing EUipsactlnU 
In the Vorduta mountains and In AStolia In Greece — 
Albert Michel Ltfvy The pechsteln strata In the Esterel 
—Albert Nodes Researches on terrestrial magnetism — 
Henryk Arwtoofofcl Some anomalies In the distribution 
of atmofpheric pressure In the United States 
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THURSDAY) MARCH 31, igio factors in producing different types of climate are 

—— . - _— - - —_discussed with much skill 


A FRENCH TREATISE ON PHYSICAL 
GEOGRAPHY 

Tratti de Giographie physique CUmat, Hydro* 
graph te Rchef du Sol Biogiographte By Prof 
Emmanuel de Martonne Pp viii+910, and maps 
(Paris Librairic Armand Colin ) Price 22 francs 

VERY writer of textbooks is faced by the diffi¬ 
culty' that the science of which he treats 
inosculates with and is overlapped by other branches 
of science* One of his most important tasks, there¬ 
fore consists in the exercise of a wise judgment as 
to what should be properly Included and what ex 
eluded in the treatise he is preparing 
It has sometimes been suggested that all science 
may be regarded as falling Into the two divisions 
geography and astronomy the former dealing with 
everything that relates to our own planet the latter 
with matters concerning the outside universe. But 
however logical such a scheme of classification of the 
sciences may be regarded, it cannot be commended 
on the score of convenience There is no branch of 
physical or natural science which is not a part of 
earth-knowledge but it would be clearly Impossible 
in a single treatise to deal with the foundations and 
superstructures of physics chi mistry, geology botany 
zoology and anthropology A work on geography 
must take for granted a certain amount of preliminary 
knowledge of science and be contented with show 
tag their application to the explanation of the various 
phenomena exhibited on the surface of the globe 
In the preface to the work before us its author »ug 
gests as natural divisions of physical geography the 
following .^Morphologic Fhjdrographie, le climat, 
la btogdograpbie, et la gdograptue humaine, and 
the bulky volume now issued deals only with the first 
four of these divisions The author justly remarks 
that it is almost impossible for any man to have a 
complete personal knowledge of all these subjects 
but that specialisation becomes necessary, he has 
therefore sought and obtained assistance from various 
colleagues and friends in dealing with different de¬ 
partments of the subject 

In the first division of the work, devoted to general 
notions on the subject a clear account, occupying 25 
pages, is given of the history and evolution of geo¬ 
logical science, and in this part as in all following 
divisions, a very useful and complete bibliography 
of the subject is supplied The question of pro- 
lecttan is fully treated, and, for the very numerous 
maps of the whole globe given throughout the work, 
the conventional system of Molwdde (or Bebinet) is 
adopted in preference to that of Mercator, thus avoid¬ 
ing the extreme polar distortions of the latter system 
The 160 pages devoted to meteorology, and consti¬ 
tuting the second division of the work, contains an ex 
ceUent summary of that branch of science The chief 
meteorological instruments are described, and dear 
statanpnts given on the temperature, the hygroscopic 
characters, and the movements of the atmosphere in 
different areas; and the bearings of these several 
NO 3109, VOL 83I 


The subject of hydrography hds more than loo pages 
i devoted to it and constitutes the third divi¬ 
sion of the book A good risumi of the observations, 
nude in recent years in the deep oceans is given with 
abundant references including those to the latest pub¬ 
lished works This is followed by chapters on the 
: movements of the oceanic water on the lakes, and 
on the rivers of the globe 

The fourth part of die work dealing with the forms 
of the great land masses of the globe constitutes the 
largest division of the book occupying no fewer than 
340 pages After a sketch of the methods employed in 
surveying and of the different ways of representing 
the results on maps, a list is given of the chief pub¬ 
lished topographical maps of different parts of the 
world We notice here some singular omissions 
The Ordnance maps of England and Wales and of 
Scotland, on the one-inch scale, are referred to, but 
there is no mention of the existence of maps on 
other scales or of any of the Ordnance maps of Ire¬ 
land! The maps of the trigonometrical survey of 
India arc included but no notice is taken of any 
British colony although Algeria and Tunis receive 
full consideration This is a matter which certainly 
calls for rectification in a future edition 

The forms of the land surfaces resulting from dif 
ferent kinds of erosion are dealt with somewhat fully 
on the lines rendered familiar by the writings of Prof 
VV M Davis Under the title of palecogeogn phy a 
chapter is devoted to the forms and dimensions of land 
masses during former geological periods, and the some¬ 
what problematical questions connected with the sub¬ 
ject are dealt with in considerable detail The map of 

Gondwanaland on p 587 in which the great con 
tment of Permo-Carboniferous times is made to in 
elude not only India and a large part of Africa, but to 
extend over Australia and the western half of South 
America, will naturally excite criticism from those who 
believe In the permanence of ooean-basms, as will also 
the map of the world in Cenomanian times, in which 
following de Lapparent, Haug and Freeh, the author 
represents a northern and a southern Atlantis, and, 
more doubtfully, a Pacific continent The chapters on 
glacial and desert conditions and the surface features 
resulting from them arc fully up to date, and con 
tain much useful information of a kind not usually 
found in text-books 

In the 180 pages devoted to biogeography " there 
is much useful information included but opinions will 
differ as to how far much of this matter should 
legitimately form a part of a treatise on physical geo¬ 
graphy Such subjects as commensalism in plants 
and animals, the fertilisation of plants, domestication 
and its influence mutation and saltation—important 
as they undoubtedly arc—seem scarcely to form a por 
tion of geographical science, and if they are Included 
it is difficult to understand why many similar ques¬ 
tions are omitted. 

Apart from this difficult question of the limits which 
the author should adopt fqr his subject, the work 
before us is a mine of Information, and especial praise 
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must be given to the, great wealth of useful IMustra* 
trations it contains These Include 396 figures* and 
maps in the text 48 plates with very beautiful photo¬ 
graphs of scenery, 8 cc , and two folding coloured 
maps J W J 


THE PREHISTORIC EVOLUTION Gt? ITALY 
I he Stone and Bronee Ages tn Italy and Siciiv By 

1 Enc Peet Pp. 528, maps and plates (Oxford 

Clarendon Press, 2909) Pnce 161 net 
HIS book gives a clear and exhaustive description 
of the results of the numerous excavations 
made by Italian archaeologists and a critical discus¬ 
sion of the material obtained The author succeeds 
In giving a remarkably complete record of the evolu 
tton of culture in Italy from the Palaeolithic age down 
to the Iron age In arriving at his conclusions he 
relies almost entirely on technological data which 
though of great value in determining the state of 
culture of the peoples with which he deals are of 
much less value than the data of physical anthropo¬ 
logy In solving racial problems I-ar^e number of 
■skeletons appear to have been discovered in the mi 
mense number of tombs that have been investigated 
toy the Italian archaeologists but only in two or three 
rises does the author give us the measurements of 
these skeletons As a result many problems have to 
be left unsolved which with the assistance of physical 
data would apparently be easily soluble For instance 
a type of Neolithic pottery is found in a cave at Villa 
fratl in north Sicily which differs frpm the Neolithic 
typer found in other parts of the (stand ind lias 
analogies with pottery found in certain neighbouring 
countries The author is unable to decide whether 
this patten was introduced b\ the immigration of a 
new race or by trade intercourse with foreign 
countries He appears to have overlooked the im 
portnnt fact mentioned by him in a footnote that 
four skulls having an average inde\ of 822 were 
found in the same Cave as the new type of pottery 
Knowing that the average index of the ancient 
Mediterranean race is 74-75 the physical anthropo¬ 
logist veould have no hesitation in saying that the 
probability was immensely in favour of the new type 
of pottery being introduced into Sicily by the immigra¬ 
tion of a new race 

Ibe difference in the technique, of the Neolithic 
jmplemcnts and pottery In north and south Italy leads 
the etifhor to the conclusion that the populations of 
these regions were two branches of the Mediterranean 
race who arrived in Italy by different routes The 
southern branch almost certainly came bv sea from 
Crete K about the route of the northern branch there 
is not the seme certainty Towards the end of the 
Neolithic period pottery of die dolmen type ap¬ 
peared in south Italy north Staly, and Sardinia, and 
superseded the older t>pes 

In the period coming after the Neolithic, which the 
Author, following the Italian archaeologists calls the 
Entqlkhlq period copper make* its appearance along¬ 
side of shone The rock-hewn tomb is introduced in 
south' Italy and Sicily, and a great advance takes 
flface in the technique of ston^ fmjAemepts Several 
<0 aH>9, vot 83I 


new types of pottery appear One of theto Is dis¬ 
tinctly ^Fgean so there can be no doubt Uiat there 
was trade intercourse in the Eneollthk period between 
Crete and south Italy and Sicily 

A remarkable type of pottery occurs in the early 
Eneolithic period ih south west Sicily in association 
with rock-hewn tombs The ornamentation consists 
of rectilinear patterns painted, in black on a ground 
of white slip with which the clay pot is coated 
The distribution of this pottery is interesting, it is 
not found in Crete but it has been found In Thessaly 
and in other parts of north Greece, fragments have 
also been found at Molfetta in Apulia, south Italy 
It looks therefore that there wis a second route of 
trade or of migration from the east across north 
Greece the Adriatic and south Italy to Siciiv which 
is quite distinct from the sEgean sea route along 
which the greater part of thc^lradte of south Italy 
with the east passed 

Thi author leans to the view that the great 
cultural changes of the Eneolithic period were not 
due to the immigration of a new race but to foreign 
influence Measurements of skulls found associated 
with the painted white slip ware might possibly 
change this opinion rhe average cephalic irfdex of 
four skulls found at Castelluccio with this ware was 
779 which looks significantly higher than that of the 
Mediterranean race 

The Bronze age in Italy is treated topographically 
A very painstuking and up-to-date description is given 
of the material found in the lake dwellings, in the 
Tcrremare and in Bronze-age hut-settlements and 
caves of north Italy Chapters are then devoted 
to the Bronze age in south Italy and to the Bronze 
age in Sicih and Sardinia 

In a chapter on the racial problem the author deals 
with the racial affinities and origins of the peoples 
who introduced bronze into Italy There are two 
theories in the field that of Brizto and that of 
Pigonni The author favours the latter According 
to Pigorint s theory the hut villages and caverns of 
the Neolithic age In north Italy were inhabited 
by a dolichocephalic race (called usually Ibero^Ugufi) 
who inhumed their dead At the end of the Neolithic 
period a new race appeared in north Italy which 
cremated its dead This race planted the first lake 
dwellings in Lombardy In the full Bronze age 
another branch of the same race invaded the eastern 
district of north Italy and planted the lake dwell¬ 
ings of the Veneto and the Teiremarc of Emilta 
At the end of the Bronze age part of the new people 
crossed the Apennines and entered Tuscany and 
Latium This new people Pigorim calls the Italici 
He considers that they were of the same race as the 
Swiss lake dwellers, and therefore probably brachy- 
ccphalic There is no direct evidence of this as 
cremation was an invariable burial fcustom among the 
Italian like dwellers and the Terremare folk 

The volume is well printed, contains many excel* 
lent illustrations, and four valuable map*, showing the 
distribution of sites in the Neottthfe, Eneollthk, aftd 
Bronze ages No student of the prehistory of matt 
tn Italy, or indeed in Europe, can dispense with read~> 
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Ing this volume It is we believe, the first treatise 
In £ngUsh which has fully utilised the remarkable 
arthaological discoveries of the last decade in 
Mediterranean countries, and the author is to be 
congratulated on the thoroughness and ability with 
which he has accomplished hia task J G 


BOTANICAL PHOTOGRAPHS 
f egitQtoonsbtldvr Seventh series Parts ill to vin 
Part 111 Der nordlichc Schwarzwald by Otto 
Feucht, part iv , Vegetationsbilder aus Dalmatian 
by L Adamovid part v Charakterpflanzen des 
abescinischen Hochlandes by Felix Rosen parts 
vl and vn Pflanzenform ttionen aus Ost Bolivia 
by Th Herzog part vin \ egetationsbilder aus 
Oamsch Wcstgronland bv M Rikli Price 4 marks 
each part containing b photographs Edited b\ 
Prof G Karsten and Prof H Schenck (Jena 
Gustav Fischer 1009-10 ) 

HIS unique botanical publication is being continu 
ally extended so that a seventh senes is now 
completed. The first double part of the volume deal 
ing with the colonisation of volcanic lands in Java and 
^Sumatra has been previously noticed Ihc third part is 
devoted to the vegetation of the northern area of the 
Blade Forest which is characterised b> its coniferous 
trees and moorland A typical bit of high moor shows 
bushes of Ptnus montana clumps of Scirpus cats 
pttosus and tufts of Juncus squarrosus On another 
plate the same pine Is seen as a tall tree contrasting 
with the adjacent Scots pine and spruce The author 
has also been very successful with his representations 
of the two subalpmcs Andromeda polifolta and 
Athytium alpcstre and of the umbellifer Meum 
athampnticum Dr L Adamovid has brought to¬ 
gether a most attractive set of photographs from the 
sunny climate of Dalmatia They illustrate a strip 
of shore and rocks of the littoral, sublittoral and mon 
Una regions So carefully have the spots been chosen 
and the photographs taken that the author can point 
out most of the individual plants Especially charm 
ing is the first plate showing /lifer Trtpoltum with 
species, bf Statice and Inula enthmotdes on the shore 
and the second picture of sublittoral rock where 
Dianthus dahnattcus and Iris germamea with other 
plants are easily recognised Trees provide the chief 
feature of the views on the Abyssinian plateau The 
rosaceous plant Hagenia abysstntca, which tardily 
assumes its arboreal shape is very striking, the unripe 
fruits are esteemed bv the natives as a valuable 
specific for internal complaints A fine specimen of 
tree Euphorbia is depicted which the author suggests 
may have developed an arboreal form when it passed 
from a dry to a moist climate Even more singular 
i» (he tree Lobelia formerly known as RHyncho- 
petahipi Illustrations are also given of a huge 
spreading Ficus and a tree Entada 
dr Th. Herzog has provided a fine double part 
relating to the remote territory of East Bolivia Along 
the Paraguay, on savannah land subject to Inundations, 
is the home of the wax palm, Copemicia cettfera 
where it is associated with tall grasses, species of 
tftfpalum and Andropogon Another plate represents 


the growth of the palm Acrocomta To tat on the *ai)d~> 
stone highlands of Chiquitos A monte or thicket 
formation occurs on parts of the plain of the Rio 
Grande where thorny scrub and succulents predoml* 
nate, the plates depict species of Cereus, a 
Trlthrinax and the bromeliad Aechmca polys tacky a, 
which last is valuable to travellers, as it generally 
holds a store of water Other palms selected for 
illustration are Orbigttya palm at a and Maurttia 
vtntfera typical of the savannahs Astrocaryum Lhonta 
and Inartea exorrhtza denizens of the rain forests, 
Inartea produces remarkable thorny prop roots The 
last two plates portray succulents of which Piloccreus 
celstanus is the most striking on account of its 
silvery crown of hairs 

The concluding part contains some typical aspects 
of vegetation in Danish West Greenland In the 
southern area birches ak>nc attain to the height of 
trees as seen in the first plate the second indicates 
the importance of Sahx glauca \ brilliant photo¬ 
graph of an Arctic meadow would be better appre 
elated If a key to the plants had been supplied There 
is an effective photograph of cotton grass growing 
by the edge of a lake and another of clumps of 
Glvccna distant which attract attention on account of 
the peculiar lie of the stems 

MAGNETIC CHXR1S 

Magnettsche Kartographte in htstonsch krttischer 
j Darstellung By G Hellmann Vi roffentlichungen 
des Kg Preuss Meteorologischen Instituts Ab- 
handlungen Bd Hi Nr 3 Pp 61 (Berlin 
Behrend and Co , 1909 ) Price 6 marks 
R G HELLMANN as head of the Prussian 
Meteorological Institute which controls the 
magnetic observatory at Potsdam and as a lover and 
collector of antique magnetic literature is con¬ 
spicuously qualified for the work he has undertaken 
in the present volume It aims at giving a complete 
list of all magnetic charts of any importance AH 
time prior to the year 1700 is regarded by Dr 
Hellmann as preceding the eri of charts but he 
devotes u few pages to Columbus ind other pioneers 
whose work relates to the discovery that the magnetic 
needle Is usually inclined to the geographical meridian 
Time since 1700 is divided into two periods The 
first extending until 1835 was herilded 111 by the 
famous chart of Hallcv it is briefly discussed on 
pp 10-11 The second p«riod extending from 1835 
to the present daj saw the introduction of magnetic 
surveys on land 

The earliest work of this kind according to our 
author, took place in Fngland on the initiative of the 
British Association On pp 11-17 there is an 
enumeration of all the principal land surveys, while 
pp 18-37 summarise the present state of our know¬ 
ledge of the distribution of the magnetic elements 
There Is a useful list on p 26 of the epochs of the 
principal surveys since 1891 with particulars as to 
the number and density of distribution of the stations 
A number of propositions are laid down in pp 28-29 
as to the objects to be aimed at in magnetic surveys 
arid other work preliminary to the construction of 
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chart*. The author considers it most Important that 
the exact observational work- at Ma coomftncOd uradar 
the auiplcet of the Carnegie Institution should be 
extended as soon as possible to aS seas. Ha advocates 
international cooperation to ensure continuity in the 
dr a wings of magnetic Ones in frontier districts, and 
emphasises ths Im p ort a nce of adequate determinations 
of se cular change. 

The terminology, units Ac,, employed in the de¬ 
scription of die charts are explained in pp 30*31 The 
chart# themselves are divided into those dealing with 
the whole or the greater part of the earth, those 
co nfine d to the oceans, those dealing with the several 
continents, and, finally those devoted to individual 
countries or districts The information given usually 
Includes the area, the epoch, the magnetic element or 
elements dealt with, the interval—in specified units— 
between the successive isogonal, isoclinal, or iso mag 
nede lines, the geographical scale of the map also 
the locus and date of publication The title in each 
case, when there is one, is given in the original 
language There is a separate list on pp 60-61 of 
charts based on theory 

The list of charts seems very complete As evidence 
that it is up to date may be mentioned ths fact that 
it includes the British and American world charts 
published respectively in 1906 and 1907 Commander 
Chetwynd’s charts of the South Polar regions pub¬ 
lished in 1908, Dr Schmidt’s charts of North Ger¬ 
many, and Prpf Beattie’s South African charts pub¬ 
lished in 1909. The volume is clearly printed in good 
sized type, and should prove a valuable work of 
reference C Chris 


ELECTRICAL BIOGRAPHY 


Mitkcn a/ ElettrkUy By Brother Potamlan and 
Prof James J Walsh Pp vl+404 (New York 
Forftam University Press, 1909) 


nPHlS is not a work on central-station engineers 
•* but a series of biographical sketches of the chief 


pfonears in the science of electricity in its historical 
development Of these sketches there arc twelve, as 
follows — Peregrinus and Columbus, Norman and 
GRbert, Franklin and some of hfs contemporaries, 
Gahranf, Volta, Coalottib, Oersted, Amp&re, Ohm 
Faraday, Clerk Maxwell, Lord Kelvin As the first 
three, together with those on Oersted and Lord 
Kelvin, art signed by Brother Fotaiman it may be 
assumed that the rest are by his colleague Dr 
Walsh who is the author of several others works, 
"Makars of Modem Science," 'Catholic Churchmen 
In Scfcnc*,' "Makers of Modem Medicine," and 
"The Popes and Science," which appear to have a 
gnat vogue amongst Rornait Catholic readers in the 
United States Brother Potamlan, better known to 
Ms English friends as Or O’Reilly, is one of those 
wll» has made the bibliographical history of electricity 
Mhgmn 1 *** his masterly annotations of the catalogue 
of the Winder collection of electrical books (formerly 
the library of the late Mf Latimer Clark) In the 
p osse wl c ra of the Americas Institute of Electrical 
WmgbfMr^ ebow Mm fo posses* abundant qualifies- 
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tfan* far writing biographies of the plotter*; IT the 
chapters m Peregrinus and Cbtombut, ftorawta and 
Gilbert, add nothing to previous knowledge, < 1*9 sure 
valuable fa presenting very readable sfiunmarittel the 
results of recent antiquarian research firtto the achieve* 
meats of these early investigators 6f magnetism* The 
account of Peregrinus is particularly good, and a voi d* 
errors too often attaching to accounts of hit long- 
forgotten discoveries. The article on Gilbert is also 
replete with the details which have been unearthed in 
recent years, though by a slip on p 49 he is sold to 
have blamed Stevinus for certain 44 vain and absurd' 
views about the variation of the compass in southern 
regions of the earth It was not Stevinus whom he 
blamed, but 44 certain unnamed Portuguese marbUrt' 
Gilbert's Copern lean views are discussed fatty* and 
criticised. 

Franklin's work in electrical observation is treated 
at some length, as is natural in a work intended 
primarily for American readers, but all readers should 
be grateful for the very dear way in which Brother 
Potamlan has laid out the historical position of 
Franklin with respect to those contemporaries of his— 
De Romas d'AUbard and Divlsch—who have been 
alleged to have antidpated him with respect either to 
the kite experiment or the Invention of the lightning 
rod One amusing reminiscence is recorded in this 
chapter of the controversy which arose upon knobs 
versus points, and was referred to a committee 
of the Royal Society In that committee the tton 
Henry Cavendish and Dr Benjamin Wilson were 
opposing partisans Sir John Pringle, the President 
of the Royal Society, supported Cavendish in favour ot 
using points But points had been advocated by 
Franklin, whom to support at that moment was 
unpatriotic * His Majesty George HI accordingly 
ordered that the points of the lightning conductors at 
Kew Palace should be replaced by balls, whereupon 
Sir John Pringle, replying with dignity, 4 Sire, I can¬ 
not reverse the laws and operations of nature, 1 * re¬ 
signed the presidency This evoked the following 
witty epigram — , 

While you great George for knowledge bust, 

And sharp conductors change to blunt, 

The nation % out of joint 
Franklin a wiser course pursues, 

And all your thunder useless slews 
By keeping to the point* 

The chapters devoted to Gafvanl and to Volta catt 
for little comment That on Coulomb gives a better 
biography than is accessible In English elsewhere 
Those on Oersted, Amp&re and Ohm are each good in 
their way, but that on Ohm tacks proportion One 
might think that the whole of mathematical phytics 
began mid ended with Ohm’s u Law ,f 
The lives of Faraday, Clerk Maxwell, and Imft 
Kelvin are compiled with acknowledge and sym¬ 
pathetic comprehension The one phrase to which one 
most take exception in jhe account of Lord Ksfebt fa 
the suggestk xi^aprcpcs of Lord KeMn’s sayfag at 
Ms jubilee that the most strenuous of his* effort* fo* 
the advancement of science had ended in 4 * faltor* 
that 'because Dame Nature <fid not open fa fcfa 
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fpsame« but persisted in her reticence, the philosopher 
grew pessimistic and disappointed/ 1 Pessimistic is 
the very last adjective to be applied to Lord Kelvin 
In his cheery and undaunted battfing to t|ie last with 
the deepest problem of mathematical physics No 
trace of disappointment soured the serene close of his 
strenuous life 

There are eight portraits and a score of illustrative 
cuts in the work, which is well and clearly printed 


OUR BOOK SHELF 

SyUabue of the Lessons on Marine Biology for Fisher* 
men given at the Marine Laboratory Ptel 
Barrow in Furness, by the Lancashire and Western 
Seo-Fisheries Joint Committee Revised January 
1910 Pp 35, 7 plates- (Liverpool C Tinling and 
Co , Ltd , 1920 ) 

This handbook, which has been prepared by Mr 
James Johnstone, is written in a clear, direct style, 
and is Illustrated by good text figures and seven ex¬ 
cellent plates The author is to be especially con- 

S atulated on the skill with which he has, throughout 
e book avoided the use of technical terms without 
sacrificing scientific accuracy The desire to avoid 
the use of the word protoplasm has however led to 
the use of another term in an unusual sense, on p 
13 the author, dealing with Pendinians writes — 
They, like the diatoms are jelly fish and have 
shells It would be better to avoid the use 

of the term jelly fish, in such a connection, in view 
of its more generally accepted application to or¬ 
ganisms of a higher class 
The book contains outlines of lessons on those 
branches of marine biology which are of special m 
terest to fishermen—the general anatomy physiology 
and development of the mussel, the structure of the 
cockle the food of these molluscs, the structure of 
shrimps crabs and lobsters, their growth casting 
feodyus) and reproduction, the anatomy of the had 
dock or whiting, the fecundity of various fishes 
especially of flat fishes that of the flounder being 
studied in detail, the food in the sea, plankton the 
different kinds of spawn found on the shore, the 
elementary chemistry of air and water, the tem 
perature of the sea, Ac This list will sene to show 
the range of subjects comprised in this admirably 
planned course of scientific instruction The book 
Is certain to stimulate the interest, not only of those 
who attend the classes, but also of other fishermen, 
to whose notice It will be brought by their more 
fortunate fellow-wprkers who have passed through 
the classes and used the book 

tk* Sun a Habitable Body Uke the Earth By Sree 
Benojbhushan Roha Daw Pp xlv+130* (Naldha 
Published by the Author, 1909) Price 51, or 3 

rupees, 

Tftfs It, tvpically a book M published (and distri¬ 
buted) by the author, and perhaps the kindest 
statement to make about it it that it is an 
anachronism Apparently the author attempts to 
captain all tolar phenomena as electrical effects and, 
as a prelude, describes the actions of, and discharges 
frdm, rinsulated conductors, but the language is so 
Oftffti abteffta, and, where intelligible, is* so devoid of 
eepnseged seasoning, that no clear idea can be 
dfitshw* •* to the ultimate conclusions Quotations 
from great authorities, including Herachers eondu- 
sfon aa to the sun's habitability, give the volume 
itself an air of authority which is rudely dispelled on 
a dfeser ioauaifitance 
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LETTERS TO THE EDITOR 
[Th* Editor does not holi himttlf rupowMt for opMont 
expressed by hts correspondents Neither can he undertake 
to return or to correspond with the writers of rejected 
manuscripts intended for this or any other part of Natcm. 
No notice is taken of anonymous communications ] 

The “ Reindeer” from the Lorthet Grotto* 

I havs Just been consulting in Science Progress for 
July, 1009 the very Interesting paper of Prof Sofia on 
the Psfesolithic races and 1 venture to dfffcct attention 
to the title of an illustration on p 2$ It Is entitled 
4 Reindeer and Salmon Incised on a Piece of Horn from 
Lorthet * This legend is token from the original figure 
by the late M Piette in L Anthropologic 1904 p 160, 
but is the Cervus there engraved rightly ascribed to 
torondstj? Is it not meaaceros? Tarandus has no brow 
tines like those delineated on this horn plaque They are 
more or less pal mated while in megaceros they are 
differently directed present a different sect ton and are 
bifid as are those figured in Science Progress It may or 
may not be now or later of importance to ascribe correctly 
this particular drawing but the determination of the 
species In prehistoric cove-engravings has an Important 
bearing on the age and climate of the horison from which 
they come , 

May I venture if Prof Sollas will allow me to refer 
also to p a6 of the same important contribution, where 
occur the words 1 Saiga antelope the same animal 
as that which is sculptured in so masterly a manner on 
the spear-thrower mentioned on 0 20 (rig 3) The 

animal sculptured—also after M Piette» figure * 
L Anthropologie—on the implement (from Mai d Axil) re 
ferred to can hardly be a Saiga The position and form 
of the noetrils and the uninflated nose-sac which the side- 
view reveals preclude this determination The creature 
must be a goat or a chamois or belong to a nearly related 
* Hsnky O Forbes. 


genus 


The Museums Liverpool March 20 

Contra of Gravity of Annual Rainfall. 

The ordinary method of exhibiting the annual dlstrl 
button of rainfall for any station or country is a pipn 
the ordinates of which represent the monthly rainfall* 
Though this pictorial method Is both useful ana interest 
ing it does not lend itself to the ready comparison of a 
number of such graphs for different places or for the 

same place in different years By a similar graphic 

method we can exhibit the yearly rainfall totals for a 
number of years but we cannot show differences of internal 
distribution for each year unless wo are at the trouble to 
graph each month of each year separately . _ _. 

Another method which may bo called the anamicm 
method I have been applying recently to the study of the 
rainfall of the province of Mysore India upon wmen J 
had to report officially from 1893. t0 . , 9 °® “ d . ‘ 
have been much surprised at the result* brought ."X 

this method The earne method applied to the rrinfaB 

statistic* of England Scotland and Ireland as given by 
Dr H R. Milt In ' British Rainfall for 1** shews 
also curious and interesting results t 

The method consists In the application of the well kn own 
formula for finding the position of the gravity 

of a number of weights placed along a ,trai ^ 
X»JM-rK») If we Imagine the 

months of the year January February_December to 

ha weights oiaced along an axis at distances i, a ** 
unit* from the Origin or end of the & 

multiply each months rainfall bv its*«*•«» 

Origin and divide the sum of the products by **“J 
rainfall for the year we get the po«tfon (orjate)** whfch 
th* years rainfall might be supposed to M« ««*" 
ell together to give the same effect ae the separate monthly 

^■nie Mysore Province which has about the same area as 
Scotland ^without the Isles (28000 square miles) is 
divided into eight Districts which differ greatly in tho 
amount of yearly rainfall as weft s* in fiw montWy dtoj 
tributton Each District 1* ftvidfed into a number of 
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parishes, tailed Taluks and the rainfall is gauged at the 
chief town of each Taluk The mean of these is taken as 
the rainfall for each District From the average monthly 
rainfall of each District for the past thirty nine years I 
have found the C,G , also for the year 19081 and they 
arc given for comparison 



Dbtrtet. 

No. o t 

Av«raf« for w yun. 


ip*- 


Taluk*. 

tUlobll 

cu 

Rainfall 

C.G* 

I 

Bangalore 

10 

3048 

7*93 

*5 49 

6 47 

2 

Mywr. •* 

*2 - 

*7 S3 

7 74 

84*4 

6 64 

3 

Humd 

S 

37*95 

7*62 

27 9» 

674 

4 . Chitaldrug 

9 

21 IO 

is* 

M*oi 

6*91 

5 

Tamkar 

10 

*5 90 

8*01 

IS 76 

700 

6 

Kolar 

11 

27 89 

814 

10*00 

707 

7 

Shimoga 

9 

66*60 

734 

67 31 

7 14 

B. 

Kadur 

7 

73 00 

7 40 

63 74 

706 


Province 

77 

3679 

768 

29*94 

6*91 


The Shimoga and Kadur districts each Include three 
stations where the rainfall is enormously greater than at 
the other stations yet though the thirty mne-vears 
average annual rainfall for six of the Shimoga Taluk 
stations is only 35 78 inches and for the three stations 
of great rainfall it is 13824 laches I find that the mean 
position of the C G is 7 28 for these three stations whik 
for the whole nine stations it is 734 In the same 
Shimoga District there are besides the nine laluk stations 
fourteen additional rain-gauge stations, among whirh are 
Agumbi with a mean yearly rainfall of 333 17 Indies 
Aralagode with mean of 237 79 Inches and Karur with 
mean of 11579 inches, and I And the CG for these is 
at 7 29, 721 and 7 13 respectively 

It Is to be noted that the great deficiency of rainfall 
throughout Mysore Province us a whole for the ) ear 1008 
is indicated not only by the diminished yearly totals out 
by the displacements of the C t» for each District and for 
the whole Province This means of course that the 
deficiency was in the latter rains or those for the 
north-east monsoon—but the important thing is that we 
have a simple numerical measure by combining the dls 
placement of the C G and the total rainfall defect of the 
real rainfall deficiency for the year Thu* while the Tain 
fall average for the whole Province was 18*6 per cpnt less 
than the yearly normal, the deficiency of the ram moment 
aa we may call it in the language of mechanics 
was 268 per cent which agrees better with the agri 
cultural effect 

This has led me to examine Dr H R Mill s British 
Rainfall for iqo8 and the results of working out the 
CG for a large number of stations and for the 1908 
mean rainfall of Fngland Scotland and Ireland are 
interesting The position of the C G for the monthly 
mean rainfall of 122 stations in England and Wales is 
6 54 of 55 stations in Scotland 6-17 of 53 stations In 
Ireland 672 and of 230 stations in the whole British 
Isles 6-5S For Greenwich with rainfall 2378 inches 
it is 6-48 for Borrowdafe (Cumberland) with rainfall of 
1*7 38 inches, It Is 6-54, for Glenquolch (Inverness) with 
10740 Inches it is 621, for Konmare (Co Kerry) with 
7o-qx inches It Is 6*59 

From the Journal of the Scottish Meteorological Society 
for 1908 I find the following results — 

Yea n r r 
Rainfall. 

Means of the eight principal towns of Scotland 33*05 6 54 

Means for alt Scotland for 1908 37 55 6 48 

Means for all Scotland for fifty yean (1856- 

109) 3919 6 87 

Mean* for 1908 of eighteen Lighthouses on the 

Scottish coast 30 74 6*68 


rain-momtnt Thus I have worked out the results for 
Bangalore from 1867 to 1908 and find that wfttfe tin 
aver ago position of the CG is 7*81 the positions for 
1875 and 1876, the successive droughts of which cau sed the 
great Mysore famine were 6*82 and 6*72 and while the 
average rommoment is 276 it was for those yean only 
151 and 117 respectively I also fihd that for tbs two 
years 1907 and 1908 the C G for Bangalore was at 677 
and 608 respectively and that the rain-moments were *14 
and 157, which agree with the fact that Mysore narrowly 
escaped another serious famine quite recently and give a 
measure of the margin by which it escaped the master 
caused by the rain deficiency of 187c and 1876 
It it evident that we might easily graph on the same 
sheet for a sequence of years (1) the total rainfall (s) Its 
yearly C G and (3) its rain-moment or coefficient This 
principle will also give the data for charts of the general 
distribution of rainfall In a country for any year nr series 
of yeart That each station and country nas its rain 
constant which can be expressed numerically se em s to 
be more than a mere theoretical furiosity 

j J Cook 

30 Hermitage Gardens Edinburgh 


Lycopodium Spores 

Miss Edith A Stonfy states (Nature January 6, vol 
W\xii p 279) that with a largo aperture microscope 
objective and oblique illumination Lycopodium spores are 
seen to be coated with hair like projection* We beUeve 
this appearance to be illusory Owing to the transparency 
of the outermost layer of cells the margin of the spore 
is quite Invisible under certain condition* giving to the 
radial cell walls the npp* arance of hair like projections 
Photomicrographs of *ome of these spores reproduced 
in the Phystkaltsche /eitschrxft of February 1 p 78, show 
the effect in question in some parts of the field, and 
evidence the correctness of the explanation given 

John Zblfny 
L W McKeehan 


Dr H J Hansen and the Copenhagen Momom 
of Zoology 


I beo permission to acknowledge the receipt of the open 
letter sent me through your Journal of March to by the 
leading zoologists of Great Britain and Ireland regarding 
my resignation from the Copenhagen Museum and my 
zoological Investigations I am deeply conscious of the 

f eat honour done me in sending me such an address and 
regret that I am unable to write to all personalty, but 
for that reason I would request them through your columns 
to accept my most sincere and heartfelt thanks 

H J HoNfNEM 

5 te Juni Plads No 1 Kjdbenhavn F March !7 


Title of the Natural History Museum 

What ha* history In its present sense to do wifo the 
mbjott? What have the Muses to do with it? 'Certainly 
IVrpsichore is not included at any of the museums The 
N H M (B M ) Is not a museum but a Naturmun Might 
not a ten-syllable name on the other side of the Way >e 
replaced by the Arteum? Then Bloomsbury might um foe 
name Historeum The address need not include Tendon 
or England as no other place uses these terms For git 
scientific reference one word would be complete 

W M F P 


It Is remarkable that the rainfall should be so small at 
the Lighthouses, and that the law of rain-distribution 
throughout foe year should agree with that for the land 
stations The smallest rainfall for 1008 was at the Isle 
of May Lighthouse where it was only 18 33 Inches with 
C G at tap and the heaviest rainfall was at Ardns 
murmn Lighthouse where it was 50*99 inches with C.G 

1 method la readily applicable to the graphic presents 
tioa fat a stiriet of years either of the U G or of (he 
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The Meaning of Ionisation, 

In his lecture at the Royal Institution on March tt Dr 
Brereton Baker proposed the term electrooierisation 
Instead of Ionisation when applied to gases. May J veoture 
to suggest the word * electronisatlon * as foore rqphpnjem 
and as indicating the essential difference In foe p roc es s, 
vix the freeing o| electrons Instead of Ions? 

t W Dean* ButcMtm 

Holy rood, Ealing, March 18 
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NUMERALISED PROFILES FOR CIAS$IFICA 
TION AND RECOGNITION 

\X/HEN children or savages attempt to draw a 
VV human profile the result is usually a rude 
figure that lays stress on five cardinal points These 
are the notch between the brow and the nose the 
tip of the nose the notch between the nose and the 
upper lip the parting of the lips and the tip of the 
cnin Supposing these five points B 7 , V U 7 U and 
C 7 , to be located with fair precision, as will shortly 
be shown to be feasible then Fig i is directly de- 
ducible from them together with the vertical and hori¬ 
zontal axes C 7 B 7 , and C 7 X at right angles to C'B* 
The position of the five cardinal points vanes In 
different profiles much more than the probable error 
of measurement So though Fig i is a mere skeleton 
which determines what may be called the set of the 
features, and corresponds to the primary tnangulation 
of a country other joints are to be derived from it 
and similarly utilised Among these are the intersec 
tlons with tho outline by perpendiculars, drawn from 
the middle or other specified division of the lines 
This skeleton serves as an excellent basis for the class! 
ficadon of profiles and for anthropological statistics 
Peculiarities of profile as a racial or family char¬ 
acteristic can be expressed numerically by an exten 
sion of this system in a way that promises to be 
serviceable for eugenic records It was in fact 
largely with this object in view that I began the 
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inquiry The replacement in all scientific work b) 
numerical values in the place of vague adjectives 
is a gain of first-class importance There is no way 
known to me other than this by which likenesses 
can be lexlconlsed that is arranged as words in 
a dictionary A needed portrait may by its means be 
discovered by a formula, as a spoken word is found 
in a dictionary, by the letters that express its 
sound There are many simple purposes of news¬ 
paper interest to which this same method might be 
applied but with more elaboradon 
The practice of cataloguing profiles may perhaps 
become useful as a secondary means of identification 
when the number of persons who may require to be 
Idendfied shall have become too large to be readily 
dealt with by finget-prints alone 
It will be shown (Fig $) that four telegraphic 
words" are sufficient to convey a very fair pro¬ 
file likeness The cost of sending an. extra four words 
by telegram to any part of the British Isles being only 
twopence, and of a moderate amount over-seas, the 
practice of telegraphing profiles of persons of current 
interest, might become common A refugee criminal 
could easily be outstripped by his portrait, sufficiently 
like to him to justify, in connection with corrobora¬ 
tive evidence, his being placed for a while under police 
observation The measures of profiles must of 
course, be reduced to uniformity Thus, by utilising 
two out of the five cardinal points to give direction 
and scale the mean positions of the remaining three 
NO 2109, VOL 83] 


points mav be determined for any given race or 
family together with the frequency of deviations of 
any given amount from those mean positions, and 
such other dedui tions as can be reached by the modem 
methods of statistics 

The corrected \ allies are here described by the same 
letters as the original ones but without the dashes 
Ihc standard scale that is used is such that BC the 
| corrected value of B'C' shill be ulwa\s 50 units in 
length (see 1 lg <;) 1 he reduction is of course 

effected by multiplying each measure in the portrait b\ 
50 divided by its B'C' The number 50 is preferable to 
100 which would probably first suggest itself for a 
variety of practical reasons into which I need not now 
enter Two figures are assigned to each measure so 
the values 0 1, 2 -9 have to be written 00, 01 02 
09 The measures ire recorded to the nearest 
integer there being no room for fractions decimal 
or other A millimetre is a convenient unit for pur¬ 
poses of drawing more so than one-tenth of an inch 
therefore in reproducing the corrected measures BC 
becomes 50 millimetres and the other measures are 
altered in the same proportion 

A thick beard interferes with determining I J and 
U' but their positions can usually be inferred with a 
useful degree of precision in moderately bearded faces 

The accuracy with which the five cardinal points 
can be located differs considerably The most exact 
determinations in an unbearded f ice are those of the 
points C 7 and V and the direction of the line OB' 
U 7 comes next in order of exactness then B 7 and 
lastly IJ The distance between a line joining 
C 7 N 7 and a parallel line tangential to U 7 can be fixed 
with precision but is not used here C 7 and N 7 are 
each defined by the intersection of two tangents as 
shown for N 7 in Hg 3 

It is well to examine these conditions more closely as 
they bear on the treatment of curvature* generally A 
knowledge of them permits rough and ready drawing 
in which the principal matters are attended to the less 
essential ones being more or less disregarded One 
of the tangents is parallel to C'B' which Is treated as 
vertical the other is inclined to the vertical it 45 0 Con 
sequently the curve of N' is contained in an obtuse angle 
of 180 0 —45°= 13s 0 fhe tip of each prominence and the 
bottom of each hollow is represented bv one or other of 
the three short circular arcs shown in 1 lg 2 which ire 
sufficiently numerous for the purpose* to which they are 
here applied The centres of all circles that touch both 
the vertical and tho diagonal will necessarily lie in the 
line that bisects the obtuse angle between them con 
sequently N'O forms an angle with thp vertical that is 
equal to half 115° or 67$° The tangent of this angle is 
2 4142 therefore the position of the line of centres mav 
be found bv laying off a point V in a vertical direction at 
to units of length from O md by drawing another line 
from V horizontally to W at a distance from It equal to 
24 14 of the same units as before Then the line of centres 
passes through O and W It is easily shown (Fig 3) that 
the points of contact between the circle and the two 
tangents are exactly 4s* of arc apart The length of the 
chord of that angle is equal to about three-quarters of 
its radius The shortness of the chord, when the radius 
is small Is well seen in Fig 2 and must be borne in 
mind It accounts for the scarcely noticeable differences 
in the curvatures and consequently far the fewness of thn 
standard arcs that are necessary The arc of 45° Is shown 
bv a heavy line in Fig 3 where the circle has a radius 
of 10 mm There is often a colloquial confusion between 
the obliquity of the planes between which an edge lies 
and that of the sides of the edge itself The former mav 
be very acute and the angle of the edge would be equally 
acute If the planes were prolonged until they met but 
usually they do not meet the edge Itself being more or 
less rounded The acutely Im lined faces of a fenifo mav 
have a blunted edge that fails to cut the skin without 
much pressure while a broken piece of glass the fracture 
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of which U perpendicular to Its face, but the edge of 
which li not blunted only too readily makes a gash 

1 he arcs of 45° in Fig 2 all refer to the cutting edge, so 
to speak The direction of the lines within which the 
cutting edge is situated Is determined by the adjacent 
cardinal points towards whkh they point. 

Referring back to Fig 3, 6r-OM«r the radius, 
ON«rxio8s, therefore the distance between N and t v © 
circle is only r xoSa, which for a radius* to mm is about 
three-quarters of 1 mm. This small value Is diminished 
In proportion for leaser values of r (see Fig a), so for 
practical purposes N (and similarly C) may be considered 
to Be OfiiY just outside the convex circumference of the 
arc by which they are in each case rep res ented 

The values of r which are used as standards for the 
tester curvatures are s mm, 6 mm and 10 mm The 
drawings !n Fig 4 are not exactly on this scale, but the 
difarenees are unimportant It is unnecessary to divide 
these small curves into concave and convex, as their con 
dltfon in that respect Is Indicated by the part they play 
In the profile Two other curvatures of the larger radii, 
*5 mm and 30 mm are used to express and to define 
the concavity or the convexity of the riage of the nose 

It Is weO, at the risk of some repctl 
lion, to describe in a single paragraph 1 

the nomenclature of the five cardinal 
points In the original portrait B' is 
the point in the frontonasal notch at 
what is judged to be its deepest part, 

N' is the tip of the nose, found in the 
way already described, U' is the point 
of contact between the naso-Ubial notch 
and a tangent, drawn diagonally to It, 

U Is a point half way Detween the 
furthest positions at which the lips 
would touch one another if they were 
lightly closed, C' is found by a similar 
method to that used for N' 

The portraits are described by 
numerical formulas Each formula 
consists of four groups of figures, five 
figures in each group The shapes of 
the profile at and immediately adjacent 
to tne cardinal points, and those of the 
intermediate links, are expressed by 
single numerals, as set forth in tabular 
form In Fig a. Not more than o to 
9, or io, varieties of shape are provided 
in each case. Thus, the radius of the 
standard curve that best fits die fronto¬ 
nasal notch, K is expressed by its 
appropriate numeral, as shown in die 
first tine of Fig. 4, also the inclination 
of the brow immediately above b, 
whether it slopes forwards, kick- 
wards, or is upright The ridge of the 
nose g is counted as either sinuous, concave, or convex, 
in two or three different degrees, or else as straight 
The letter » includes both the very tip of the nose and 
the outline underneath it. which leads towards the 
naso4abial notch. The letter u Includes the nsso- 
labial notch and the first portion of the upper Op. 
The Ups require two statements and therefore two 
separate figures, the former, Ip, shows whether the 
Boa lire shut parted in (he portrait by r or a mrn , or 
open by 3 mm or more and, again, whether fiiey 
project evenly, are overhung or underhung The latter 
notation, B, expresses the sixes of die upper and lower 
Ups respectively, whether they are small, roofflum or 
larger <The outline between the tower lip and (he 
chhiU always notched, and k describee the else and 
metdon of the notch, whether It be small, medium, 
m large, and whether itJbo high, medium,, or low 
The eS rm of the thin itsSTat O' is not given. 

* I have seBed these proWrt “iHttheraHsedP’ to expres s 
fact that they ^transformed Into numerical 
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formulae Twenty figures enter Into each formula y 
they are arranged as for telegraphy, in the way 
already described into four grains of five figures In 
each group A "figure," In telegraphic hmgupge, 
includes not only the ten numerals, o to 9, but the 
three symbols in addition, of a stop ( ), a hyphen ( )> 
and a short oblique line (/), such as is used Its 
fractions The arrangement in groups of five, or*in 
4 quintets," proved suitable to other similar work on 
which 1 was engaged, so it has been adopted through¬ 
out In the four quintets, or, we may say, in the four 
words that compose a formula, the first three refer 
respectively to N, U and L, and in that order The 
first two and the last two figures in each of the first 
three quintets, give the position of the point in ques* 
tion in X and in Y to tne nearest whole millimetre 
The middle figure of the quintet is derived from 
Fig 4 to describe the peculiarities of the profile 
at and immediately adjacent to that point The 
I fourth and last of the quintets'is preceded by a dot 
[ ( ) to show that it belongs to a separate category, 
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name],, to the peculiarity* of b, g, U, and It, as set 
forth in Fig 4, and in that order Whan pro. 
seeding to draw a figure front n-foemola, It la advie- 
able for a beginner to use tracing'paper. Then stye 
drawing an arbitrary Una in any convenient place, of 
§0 millimetre* in length, to serve far BC and, thereof*, 
for the vertical ana, and another Una CX, at right 
angle* to CB at C, for the horinontal axle, to plot the 
position* of H, U, and L, than, laying the tranaparent 
paper upon Fig 4, to trace, or copy to an anlargad or 
reduced form, according to the mace available, the 
figure* of «t, v, and If, vety faintly Nett to do the 
Mma to b, g, V, and *, Afte rw a rd * to harmonise the 
whole tentatively, with faint and bruifeUka, strokes, 
lastly, with a free and nnft hand to draw die outline 
through them Tracing paper may otherwise he non* 
venient, because when the original profile, twin to 
the left, by the dmpfn to of tuning the traoed put, 
Una it affords an autoet etfttaUy dnr proffie, looking 
to the right. 
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i WhRfi traoiformiag the portrait lato a formula, the 
rtverse process has to be followed with little altera 
don. Before finally adopting any formula, the por¬ 
trait should he reconstructed from it and the formula 
reyised where necessary It is easy after a little prac¬ 
tice mentally to compose a formula so far as the seven 
tetters are concerned from a brief inspection, 
either of the picture or of the living face, also to 
reproduce by copying by eye the symbols from Fig 4 
without caring to trace them. In short the whole 
operation may be satisfactorily gone through by an 


traits are by no means deficient in resemblance fa 
their originals I think they are considerably mot? 
like to them than the sketches, usually printed In the 
illustrated newspapers, are to the public characters 
whom they profess to represent They are, to say 
the least, of considerable negative value, sufficing to 
eliminate at the rate of about nineteen out of every 
twenty individuals as not being the person referred to. 

Any form of telegraphy suffices to transmit these 
four-word profiles In other respects they are far 
inferior to those complete pictures now transmitted 
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Intelligent person m a rapid and off-hand way This 
might become a popular game for the member* of a 
patty to practice their art upon one another, care being 
la too that the five cardinal point* ahputd tie truly laid 
down, perhaps by tracing a shadow 
Sight couplets of very different featuree are given in 
Fig $, both for illustration and for the reader to 
practise upon. Bach couplet oontabs the original por 
trait on the left, its formula along the bottom, and the 
reproduction from the formula (to the standard scale) 
on the right 

It will be seen from Fig 5 that four-word por- 
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between certain offices by means of costly and deli¬ 
cate apparatus by a method at present not developed 
to its utmost . , , , 

It will be observed that w the second of the portraits, 
namely, that of Dr Bennet Langton, the point L lies 
to the left of CY, and has therefore a negative value 
This is -04 but is expressed here as 90, an artifice 
which practically transfers the horizontal measure¬ 
ment from CY to another vertical fane drawn 
parallel to CY and 100 mm to Its left No con¬ 
tusion need arise through this transformation, 
since it leads to very large values lying adjacent to 
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Very small ones and therefore showing that they 
belong to a different category The msnus values in 
Y are similarly treated The process may also be 
-extended beyond the eight squares of o to 100 mm 
in their sides,, that surround the primary one 

a experiments have been chiefly made upon the 
ection of Portraits by George Dance, R \ 
-Sketched from I ife and Engraved m Imitation of the 
Original Drawings (Longmans and Co 1809) They 
were convenient to work with being all drawn on 
scales differing little from that of the standard Ml 
the portraits are unbearded and in exact profile with 
three or four exceptions Those that are available 
are sixty-eight in number The name of the person 
to whom each of the eight portraits in Fig 5 applies 
is written along its top and the volume and page of 
the two folios by Dance from which the original was 
traced, are given in the upper left-hand corners 
1 here are several notabilities in his collection besides 
tfiose in Fig 5 Among them are Horace Walpole 
General Paoli Haydn, and John Philip Kemble An 
exhibition of Dance s pictures was recently held in 
London He had a considerable reputation in his 
tunc as a portrait painter 

Methods have been used to aid the recollection of 
dates and other figures That by Gray in his 
Memoriu Technica was to transform each numeral 
into either a consonant or Into a vowel or diphthong 
as might be the most convenient and thereby to build 
up words easy to pronounce and to remember Fhose 
who are familiar with such a process might apply it 
here and convert the four quintets of numerals into 
four wards getting over the difficulty of employing 
the three additional symbols as best they can If 
they succeed the phrase of four word profiles 
would be literally exact 

I do not find that a general resemblance can be 
much increased by using one or a few more quintets 
or words A fifth, or even a sixth quintet might how 
ever be usefully employed in extending the range of 
the profile if it contained one figure to describe the 
chin and just below it another to describe the brow 
and two figures, 00 to 99 which would perhaps suffice 
to give the size and general shape of the head also 
to define the mustachio and beard of unshaven faces 
The next distinct stage in order of accuracy is 
separated by a great distance from the present one 
It requires so large a number of dots that straight 
or slightly curved lines drawm through thtm will flow 
smoothly when seen at the ordinary reading distance 
fiom the eye It needs as many as perhaps fifty 
quintets to describe a profile with exactness and the 
rest of the head with rough precision and still more 
to include the eye and ear I have made many of 
these which when reduced to the standard scale of 
BC = 50 mm , are practically identical with the 
originals when viewed in a somewhat careless way 
by a normally sighted person at a distance of 12 
inches A special use is made in this case of the 
middle figure of the quintet Thus the numeral 1 
means that a half unit is to be added to the first two 
figures , 2 that it is to be added to the last two, and 
3 that it is to be added to both of them This power 
of doubly minute description is often wanted in the 
dutline that Joins and includes the nose-tip and the 
two Ups Another use for the middle figure of the 
quintet is to tell that a dotted line should be drawn 
from the preceding point A o signify doubt of some 
kind A hyphen ( ) in the middle of the quintet 
meffh* to begin, an oblique lirie (/) to end, and a 
point < ) means an isolated point But I will not 
go further into this now \ neither will I do more than 
hint at the way of dealing with portraits that are not 
Ih exa$t pflbflle by multiplying their horizontal 
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measures into the secant of the angle through which 
the profiles are turned away from it * 

Much more might be added on extensions of this 
method, especially as regards its facilities and limita¬ 
tions in conveying plans—ceremonial strategic, and 
others—for newspaper use But its general prin¬ 
ciples have been explained and as this article is already 
too long 1 will end it abruptly here 

Francis Gaiton 

TIDAL OBSERVATIONS IN THE ENGLISH 
CHANNEL AND NORTH SEA 
T 73 R the purpose of tracing correctly the progress 
A of the tidal wave throughout its course in the 
English Channel and North Sea, observations of the 
vertical movement of the tide at a distance from the 
land and similar observations by means of tide 
gauges on the shore are equally necessary 
Information on the rise and fall of tide far from the 
shore may be obtained from a>ldbpp or boat at anchor, 
and in certain localities it may be of considerable value 
to the navigator 

But, if the observations are carried out with suffi¬ 
cient exactitude to satisfy scientific requirements the 
procedure hitherto followed for that purpose necessi¬ 
tates weather conditions which do not often occur 
and seldom last long enough for the object in view 
There are other difficulties also to contend with, due 
to the stream of tide running at its maximum rate at 
or about the times of high and low water The 
stream, reversing its direction between those times 
causes a mark buoy, or boat however tautly moored 
to swing over a certain area during the interval, the 
undulating character of the surface of the ground and 
the action of the strong tidal stream on the lead-lint 
thus tend to introduce elements of uncertainty which 
increase with the depth of water 
The practical difficulties experienced m obtaining 
strictly accurate results by this means involve loss of 
time disproportionate to the value of the observations, 
and therefore the attempt has not often been made 
1 rustworthy evidence on the rise and fall of tide 
is thus almost entirely confined to the coast line with 
the exception of a few observations of tide-gauges 
attached to the masts of wrecks on off lying banks in 
the North Sea 

A large number of observations of value for the 
reduction of soundings have however, been obtained 
in the North Sea during the years 1886-90 by Captain 
T H Tizard, R N C B F R S , while command¬ 
ing H M S Tnion in the course of the survey of the 
shoals fronting the Norfolk coast These being taken 
by the lead line from the ship at anchor on tho as¬ 
sumption that the bottom was perfectly level, can 
scarcely be considered sufficiently trustworthy for scien 
tific purposes until confirmed by more precise methods 
which were not then available 
More rigorous observations wcSfe carried out in the 
North Sea by the late Captain W Hewett, R N . com¬ 
manding H M surveying ship Fairy in 1838 ana 1840, 
with the object of verifying the prediction of the fate 
Dr Whewell as to the existence of an area situated 
eastward of Orfordness and about midway between 
the coasts of England and Holland, where the rise and 
fall of tide was expected to vanish 
The method employed by Captain Hewett was to 
moor a boat head and stern as tautly as possible by 
means of lead lines attached to anchors laid out in the 
direction of the tidal streams A remarkable eleva¬ 
tion in the form of a ridge on the bottom, with a depth 
of i6} fathoms over It, hkvlng been previously de» 
tected, the boat was moored at slack water as nearly 
as possible directly over the ridge Another boat drop* 
ping down with the tide, with lead kept just on and 
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off the bottom the summit of the ridge was felt with 
the lead* and the depth over it registered every half 
.hour from 530 am to 8 p m , August 25 1840 

The observations being carried out with the utmost 
care under exceptionally favourable conditions of 
weather gave an absolutely uniform depth throughout 
the day, showing conclusively that at that spot there 
was no rise and fall of tide The position in which the 
observations were made was in lat 52 0 27* 30* N 
long 3 0 it' 30* E the moon’s age being 276 days 
ana the maximum strength of the tidal stream 1 6 knots 

The particular spot for observation as indicated 
by Dr Whewell, was about 30 mites S S W (true) 
from the above position, but circumstances did not 
permit of reaching it and no observations have yet 
been made there 

On a former occasion, on Julv 5 1838 the moon s 
age being 134 days at a position about 20 miles 
S S E (true) from Dr Whewell s position using 
precisely the same Jincthod and under conditions only 
slightly less favourable Captain He welt found a rise 
and fall of tide of 6J feet 

Ihe question of tidal observations in deep water 
having recently engaged attention at the Hydro- 
graphic Department of the Admiralty an apparatus 
has been devised which obviates to a great extent the 
difficulties referred to above 

This apparatus for use from a ship at anchor is 
based on a principle similar to that of the pneumatic 
self-recording tide gauge now under trial by the Ad 
mlralty It consists of india rubber tubing having a 
bore of about J inch supplied in a sufficient number of 
lengths joined together to allow one end open to the 
sea to be attached to a weight lowered to the bottom 
near the anchor The inboard end of the tubing ib 
attached to the upper part of a closed vertical cylinder 
4 inches in diameter and about 6 feet high on the 
top of which is fitted a small Bourdon gauge of or 
dlnarv pattern The lower part of the vertical 
cylinder is in connection with an air reservoir and is 
also connected by a separate pipe of small diameter 
with a large Bourdon gauge of special construction 

The air-reservoir, charged by a powerful air pump 
consists of four cylinders each of which is similar 
in size and pattern to the vertical cylinder The large 
Bourdon gauge is 12 inches in diameter, very deli 
cutely made capable of indicating pressures up to 
250 lb on the square inch, and graduated on a reflect¬ 
ing surface to obviate the effect of parallax in reading 
off It can be accurately read to within 1/10 lb 

The method of using the apparatus is as follows — 
With the ship lying at anchor, and having sufficient 
cable veered, the India-rubber tubing should bear no 
strain The I3*inch Bourdon gauge being shut off 
by a needle-valve controlling connection with the 
remainder of the apparatus air is pumped into the 
air reservoir flowing from thence to the sea through 


tubing and vertical cylinder controlling connection 
with the sea is then closed and the air reservoir and 
vertical cylinder charged to a pressure considerably 
exceeding that of the head of water due to the depth 
The compressed air being then admitted to the 12 Inch 
Bourdon gauge by turning the needle-valve the whole 
apparatus is again placed in direct communication 
with the sea by means of the valve for that purpose* 

The air pressure as shown by the 12 inch Bourdon 
gauge will then steadily fall as the air escapes into 
the sea, and will continue to do so until the pressure 
in the apparatus exactly balances that due to the 
column of water represented by the depth over the 
submerged end of the India rubber tubing When the 
pointer of the 12 inch gauge ceases to fall and remains 
quite stationary, the gauge is read off 

As a column of sea water 1 foot high with sec¬ 
tional area of 1 square inch weighs 0443 lb it 
follows that the depth Is obtained by the multiplication 
of that factor by the pressure in lbs per square inch 
as indicated by the gauge The variation in pressure 
provided the weight at the submerged end of the india- 
rubber tubing has not moved its position, is there¬ 
fore a measure of the rise and fall of tide 

Observations with this apparatus have been made 
successfully in depths of 35 fathoms, and the results 
when compared with observations of an ordinary tide- 
gauge on the beach in the immediate vicinity were 
found to agree very closely For purposes of com¬ 
parison simultaneous observations were taken afloat 
and ashore at half hourly intervals during sever il days 
In fine weather an occasional difference of 2 or 3 
inches might be noted but it seldom exceeded one 
inch, or even less 

On one occasion when observations were beinp made 
during bad weather force of wind 5 to 6 with the 
ship rolling and pitching considerably difficulty was 
experienced in reading the gauge accurately the 
differences observed were consequently somewhat 
larger but in no case exceeded 8 inches The Bour 
don gauge used on that occasion has however since 
been vastly improved by the addition of the reflecting 
surface for the avoidance of parallax besides other 
modifications tending towards greater accuracy and 
facility in reading off The improved gauge may be 
expected to give results on which reliance may con¬ 
fidently be placed withm a very small margin of error 
even under unfavourable conditions 

The apparatus having been thus satisfactorily 
tested the officer commanding H M surveying ship 
Triton was directed to make observations at certain 
positions in the English Channel using the improved 
Bourdon gauge with the view of verifying the co-tidal 
lines as drawn by the late Dr Whewell from theor¬ 
etical considerations 

The results given in the following table are very 
interesting and show that the theoretical co-tidal lines 


English Channel —Tidal Observations by Capt W P Dawson J? N H M S Triton May 1009 
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the vertical cylinder and India rubber tubing Pump¬ 
ing is continued until the small Bourdon gauge ceases 
to rise, thereby showing that all the water is ex 
polled from the tubing, and that the air is escaping 
freely from the submerged end, at each stroke of the 
pump *Fhe valve at the junction of the india-rubber 
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require considerable modification It ma\ be hoped 
that with an apparatus available which enables 
accurate observations to be carrlbd out without un¬ 
necessary loss of time further information may 
eventually be obtained in many parts of the English 
Channel and North Sea A M F 
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MOVER* AERONAUTICS 1 

(1) \I/ITHIN about three hundred pages Mr 
* v Turner gives a popular account of the 
whole field of aerial navigation Including balloons 
airships and aeroplanes tfl his survey He first 
gives an account of the history and principles of 
each branch of the subject In the chapter on the 
principles of ballooning the expansion of the gas in 
a balloon appears to be attributed mainly to the heat 
tng by the sun s r»ys and onlj a sentence by the 
way tefers to the expansion due to the diminished 
pressure at an increased height* which of course 
affects the gas in the balloon and the surrounding 
air equally and also materially affects the vertical 
stability of the balloon s equilibrium tn the air JThe 
natural variation of the temperature of the air with 
altitude might also be with advantage discussed more 
fully In mating of balloons of the non rigid type 
the action of the battentt in preventing flabbiness 
might be made 
-dearer On p 
181 after expos¬ 
ing the fallacy of 
an airship tack 
tng, Mr Turner 
seems to say that 
aeroplanes are on 
a different foot 
ing Of course 
the speed of an 
aeroplane is rela 
t&ve to the air just 
as an airship s is 
and an aerophne 
and an airship 
capable of travel 
ling at the same 
speed are under 
the same condt 
tfons as to the 
directions in 
which they can 
travel in a wind 
The aeroplane 
can have the ad 
vantage only so 
far as its speed 
exceeds the air¬ 
ship s 

The second part 
of the bods deals 
with various „ . „ 

problems which have to be solved Very in 
teres ting igeculations are made about the aenal law 
of the fwB&L and the landmarks sign posts and 
ahghttog tfiPbis which will be provided for aviators 
In chapters on military and naval aeronautics and 
strategy and aenal Invasion Mr Turner discusses 
questions which interest everyone at preseftt A very 
dear account is given of ttte limitations which make 
some of the ac h ievements that have been attributed 
to adnal craft impossible and others improbable of 
execution while at the seme tune full justice is doae 

V&z urii&s* 


to die great services they can render wtthht ffltttr 
limitations Mr Turner s discussion of these import 
tent matters can be recommended as sane and reason* 
able Other chapters deal with the pombtUtiee of 
exploration and long-distance travel m general by the 
air and m a chapter headed Work to be Done 
attention is directed among other things to die need 
for increased stability in aeroplanes and for a trust* 
worthy light motor 

While those who wish to construct aeroplanes will 
have to have recourse to fuller and more technical 
treatises this bode fiUa a want and a second edition 
ts already advertised 

In a couple of places characteristically English 
remarks are made at the expense of mathematicians 
and men of science in general These are the more 
uncalled for In view of the very hazy notions which 
the book itself shows up regarding stability and 
similar questions that are capable of exact mathe¬ 
matical treatment as welt as experimental tests The 
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reference* to stability alone show a lack of exactness 
in die use of well known mathematical and physical 
terms Thus tn the glossary at the end we have the 
following definitions — 

Equilibrium —In flying machines the term is used 
in the same sense as stability 

“ Horizontal stability is the same a* longitudinal , 
while on p 391 the author says (of dirigibles) — 

To maintain horizontal »«bllity--that la to 
enable die airship to move forward in a straight 1st 
without veering to on* side or the other—fixed ver¬ 
tical planes at the rear of the frame are used. Ip 
addition there is a fixed vertical plana surface at the 
rear of the gas-envelope 

The useful tables and glossary * at the end are 
good feature* 

(a) Mr Saaiaelson’s pamphlet, a continuation of a 
previous publication of {pa author’s, twins with a 
description and drawing* of a model flying mantilirn 
oa the principle of rowing (tight and o a tK Wds s 
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%kh & proposal to form a company to construct a full 
•tzod machine from the author's plans Ihe principles 
On which the author relies are not those generally 

E pted He maintains that the centre of pressure 
a plane does not vary with its inclination to the 
of flight that the normal pressure is independent 
bf the inclination and that flapping wings can be 
Constructed so as to be mechanically more efficient 
than a screw propeller To establish these principles 
he seems to rely on rough experiments with kites and 



Fat —Around Ottawa R fi d n t Aksb pa. Ivom AAmi Navfeai 40 of To-dajr 

small gliders The accuracy of the observations and 
the deductions made from them both seem open to 
question Plotting tr against t the graph of 


:< 


Is said to be a straight line because p and t only 
appear in the first power The author maintains that 
hit observations prove Langleys tp be inaccurate, and 
attempts to explain away the dfecrepaney between his 
and LOngley’s experiments in a way which 
Is nof cpavincmg j 

(3) The preface to Mr Lawrence Retch's bock it 
dated April, 1909 and when we think of the number 
of flights performed since then it Will be evident that 
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no writer could possibly bring out a book containing 
the most up to-date records in aviation The author 
has on the other hand brought into prominence 
several aspects of aerial navigition which are apt to 
be forgotten in these days when the breaking of 
tecords by planes (not to mention other breakages of 
a regrettable character) is the all absorbing topic 
ror example in chapter t the ocean of air we have 
an account of the results of meteorological observa¬ 
tions in which the author has played a most 
important part It is illustrated by dia 
grams showing tie greatest altitudes 
reached by mountains balloons and 
ballon* sondes also variations of tern 
periture and winl velocity with the 
iltitude and it well shows up the effi 
uency of kites and ballons sondes m 
exploring regions of the atmosphere to 
which man can never hope to penetrate 
In the second chapter— the history of 
aerostation—the author reproduces the 
letters of Benjamin Franklin to Sir 
Joseph Banks PRS describing the 
first balloon ascents made in France 
1 he following extract from one of these 
letters is worth reading at the present 
day — 

I am sorrv this Experiment is 
totally neglected in England where 
mechanical Genius is so strong I wish 
I could see the same Lmulation between 
the two nations as I see between the 
two Parties here Your Philosophy 
seems to be too bashful In this country 
we are not so much afraid of being 
laught at If we do a foolish thing we 
are the first to laugh at it ourselves, and 
are almost as much pleased with a Bon 
Mot or Chanson that ridicules well the 
Disappointment of a Project as we 
might have been with its Success It 
does not seem to me a good reason to 
decline prosecuting x new Experiment 
which apparently increases the power of 
Man over Matter till we can see to 
what Lse that Power may be applied 
When we have learnt to manage it we 
may hope some time or other to find 
Uses for it as men have done for Mag 
netism and Electricity of which the first 
Experiments were mere Matters of 
Amusement 

How true this all sounds to-day I In 
England there dots not we behevc 
rxist at the present time a single pn~e 
for any scientific investigation bearing 
on aerial navigation Had such a prize 
existed the theory of longitudinal and 
lateral stability could have been disposed of years 
ago and aeroplanes could have been built with a 
clear understanding of their stability or lack of it 
It should surely have been worth while also for those 
who spend such large sums on construction of 
dirigibles to take some steps to obtain a theory of their 
stability but this has not been done There are 
several other problems including one or two in dis 
continuous motion awaiting solution, ami it is not the 
mathematiciah alone who is handicapped by the per 
sistent refusal of English people to provide any ade 
quate recognition of original work 

Wo should be greatly surprised *f«wnbert of the 
engineering profession would not bo glad 00 make 
use of a wmuar encouragement to carry expen 
ments of rather a more scientific phar&ter than would 
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be otherwise compatible with their business require¬ 
ments As it is there appears to be no such induce¬ 
ment in England for anyone to initiate, undertake 
and publish original work whether on stability 
stream lines 'propellers, motors or strength of 
materials Indeed, there are very strong inducements 
for having sufch work undone, unwritten and un 
published. 1 

JThe next two chapters deal, respectively with the 
dirigible balloon ana the flying machine In the 
former we have an illustrated histone description 
tracing the gradual progress that has been made in 
dirigibles since the first idea of one was suggested 
by Franklin m 1784, while in the latter the evolution 
of the power-driven machine from the mere glider is 
•briefly but sufficiently well discussed The Future 
of Aerial Navigation is a ‘subiect on which anyone 
with an imaginative mind can write something which 
people will read with eagerness and this bung the 
case w'e think that Mr Kotch has been wise in onh 
devoting twenty pages to 1 , in preserving the historic 
order and m giving numerous references to what has 
been written The book Is of course much smaller 
and less compendious than V- Turner’s 
(4) That such English f ^te as arc able in spite 
of their national disabilities to undertake original 
work find their efforts appreciated in Germany is 
well shown bv the publication/ by the Teubner Press 
of a translation of part 1 of Mr Lanchestor s book 
within a comparatively short time of its appeirancc 
in England The English preface is dated October 
1907 the German preface by Prof C Runge August 
1909, none too long for the work of the translators 
ana printer We cannot do better now than quote 
from Prof C Runge s German preface m the follow 
mg terms — 

The present book contains so manv important 
original ideas and investigations for the development 
of free flight that German engineers and men of 
science will be grateful to the publishers for having 
provided a translation of it 
The author has in some places altered the text and 
in others the text has been altered b\ the translators 
in consultation with the author so that the translation 
may be regarded as a revised edition \ complete 
•retrospect of existing literature was however not 
attempted, this would have altered the character of 
the whole book and necessitated completely re writing 
it, which was not contemplated by the translator 
For men of science the principal charm of the book 
lies in the ideas on fluid resistance, and the expression 
of these by exact mathematical formulae should be 
the next problem of hydrodynamics * 

Does not the last sentence confirm what has been 
stated J|hove as to the need of prises for which 
mathematicians as well as physicists and engineers 
are eligible? G H Bryan 

E H Harper 


PROF K J ANGSTRdM 

B Y the death of Prof Knut Johan Angstrfim phv* 
steal science has lost a conscientious and capable 
worker, in a field which requires long and continuous 
experience before success can be achieved For this 
treason his departure will be felt more severely than 
that of many men, who perhaps have gained a greater 

1 Mr AWxfcadtr hu offered ftpriM of 1000/ to the Able] League for the 
be* and moot trurtworthy motor of eo h,p. <ap*bfe of running unattended 
for twenty four hour* while fully appredattijg the Importance and value 
of cock prim, It abould bf pointed ont that the wet ter who attempt* to 
penetrate mote deeply into the gtiurmJ tht*y of the 

Internal coammoft Agtefc, with the view of paving the way for foture ire 
PW W S, has no proep *ot of reward, whereat the auecemfol competitor 
for each* print Mgyhave other pvocpOcti of a ratam for hit txmSom In 
the for* of paten**. 


reputation but have been fortunate enough to interest 
others in the line of research they have been pur 
suing 

Knut Angstrdm bore an honoured name Those 
who still remember the early days of spectrum 
analysis know how much that sciencq <med to the 
pioneer work of his father Anders Johan Xngstrdm, 
whose map of the solar spectrum remained until Row¬ 
land’s time the standard to which all wave lengths 
were referred 

The son was born on January nr, 1857 and re¬ 
ceived his school and university education at Upsala 
where he spent almost his entire life He was 
appointed assistant in the physical laboratory of that 
university in 1882 graduated as Doctor of Philosophy 
in 1885 and became lecturer in phvsics in the same 
>ear in 1895 he was appointed to the chair of 
physics and nt the time of his death occupied the 
position of pro-rector of the university 

So far back as 1889 we find Knut Angstrom invest! 
gating absorption phenomena in the infra-red by 
mians of the spectro-bolometer and during the follow 
ing two \ears hr obtained valuable results on the 
absorption spectrum of carbonic oxide, carbonic acid, 
and marsh gas He also discovered the similarity in 
the characteristic absorption of the same substances 
(ether, ben/enc bisulphide of carbon) in their liquid 
and gaseous states 

We owe to him furthor a valuable investigation on 
the infra red absorption of aqqeous vapour carbonic 
acid and ozone Atl these gases are constituents of 
our atmosphere and the effect of the two latter on the 
temperature of the earth mny be considerable not so 
much because they absorb a certain portion of the 
solar radiation but chiefly on account of their much 
greater comparative influence in preventing the heat 
radiated from the earth from being dissipated into 
space An interesting and instructing controversy look 
place in connection with the effect of carbonic acid 
\rrhemus in 1896 had given n very ingenious ex 
planation of the Glacial period by assuming that the 
quantity of carbonic acid in the atmosphere had in 
creased since that time If it be assumed that the 
absorption is proportional to the total quantity pre¬ 
sent it can indeed be shown that a small variation In 
quantity would exercise a very considerable effect on 
the temperature but as pointed out bv Knut 
Angstrom the proportionality between absorption and 
quantity only holds when the quantities are sufficiently 
small, and he showed that the quantity of carbonic 
acid in the atmosphere must be reduced to about 
20 per cent of its present value before an appreciable 
effect in the total absorption can take place 

In the course of the further discussion of the sub¬ 
ject Angstrom earned out important observations on 
the effect of pressure and showed that by increasing the 
pressure but diminishing the thickness of the layer 
so that the total quantity erf absorbing material re¬ 
mains constant a marked increase of absorptlbh is 
noticed at the higher pressure It follows that in 
order to find by optical means the quantity of car¬ 
bonic acid in our atmosphere it is not sufficient to 
determine the amount of gas necessary in our atmo¬ 
sphere it is not sufficient to produce the same absorp¬ 
tion as shown by the atmosphere, but account must 
be taken of the conditions of pressure Observations 
on the absorption of ozone also led to the interesting 
result that there must be considerable quantities of 
thaf gas in the upper regions of the atmosphere 
Knut AngstrSm’s name has become more partial* 
holy associated with recent researches in the mea¬ 
surement of solar radiation He constructed an 
instrument, the essential portions of which consist 
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of two strips of platinum blackened at the front surface 
and carrying a thermo-junction at the back One of 
these is exposed to the radiation to be measured, while 
an electric current passes through the other This 
electric current is regulated until the two thermo- 
junctions are at the same temperature The intensity 
of the current necessary for this purpose gives a meu 
sure of the radiation after certain corrections have 
been applied Hie use of the instrument is simple 
and convenient and found so much favour with 
observers well qualified to judge that the Inter 
national Union or Solar Research recommended it as 
a standard for measurement of solar radiation 

Since then the instrument has shown itself habit 
to certain systematic errors which render further 
experimental investigations necessary Its intrinsic 
merit is, however so great that it is pretty certain 
that it will re-establish its reputation, but it is much 
to be regretted that Prof An^strOm s experimental 
skill is no longer available for the purpose When the 
International Union of Solar Research made its 
recommendation it was well aware that for a 
complete determination of the solar constant it is 
necessary to divide the spectrum into portions suffi 
ciently homogeneous to allow the application a* 
Lambert s law but such complete determinations need 
only be carried out in one or two places Abbot is 
doing excellent work and if this be repented at an 
other station say In India the ground will be prettv 
well covered In addition to these standards w« 
require however some instrument which is easily 
transported and serves to record the radiations 
received at different times and in different localities 
\ngstrom’s pyrheliometer promises to serve th it 
purpose admirably as soon as more ready means have 
been found to standardise it easilj from time to tune 
or to obtain a more permanent absorbing surface of 
the platinum strips The coloured glasses w hith 
AngstrOm recently used to absorb parts of the spectrum 
chiefly affecting the absorption of aqueous vapour or 
carbonic acid will probably increase considerably the 
utility of the instrument 

It remains to notice an important contribution of 
Angstrom s in the field of radio-activity He mea 
sured by means of a Bunsen ice calorimeter the heat 
set free in a given time by radium salts and found it 
to be constant and independent of the substance in 
which the radium is placed 

KngstrOm’s charming personality endeared him to 
all with whom he came into contact and we condole 
with Swedish science and the University of Upsal 1 in 
the loss they have sustained Arthur Schuster 


NOTES 

We notice with great regret the announcement of the 
death of Prof Alexander Agassi/ on Monday at seventy 
four years of age 

Szr James Dewar F R S has recently received two 
foreign diplomas namely, that of Doctor, honoris causa 
of the University of Brussels and that of honorary 
member of the American Chemical Society 

The Oceanographical Museum at Monaco established by 
the Printie of Monaco was opened on Tuesday by the 
Prince in the presence of representatives of European 
Governments and scientific societies An article upon the 
museum and the opening ceremony will appear in a later 
Issue of Nature 

Th* third International Physiotherapeutic Congress was 
opened by President FaiHtres on Tuesday at the School 
of Medicine, Paris A large number of members of the 
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1 rench Government and of the Diplomatic Corps m Paris 
including the British and Amtncun Ambassadors were 
present at the cpremonj 

The council of the South African Association for the 
Advancement of Science at a recent meeting resolved by 
a unanimous vote to offer the presidency of the forth 
coming meeting in Cape I own to Dr T Muir CM G 
F R S and he has accepted the invitation to occupy that 
office The actual d ite of th meeting has not yet been 
fixed 

Lord Kinnaird will preside it the dinner to Sir John 
Murray on Tuesday mxt April % in connection with the 
Michael Sari expedition for the exploration of North 
Atlantic waters I he dinner will be held at the Criterion 
Restaurant and tickets may be obtained from the honorary 
secretary of the Atlantic Union 13A Cockspur Street 
b VV 

At a meeting of the National ( eographic, Societ\ it 
Washington on March 26 President Taft pr suited the 
g<?ld medal of the society to Sir Frntst Shackleton and 
in doing so he remarked — It is evident of the societv s 
high appreciation of the marvellous work >ou have done 
in the cause of science of the enduronre rour and 
intelligence you have shown in the pursuit of a definite 
object * On March 28 the explorer was presented with 
the Cullum gold medal of the American Cioyaphical 
Society, New York 

On March 23 the Mavor of Doncaster Councillor 
Halmshaw formally opened a municipal museum nt Don 
taster for which purpose some of the rooms in a fine 
mansion known as Beechfir Id have hot n set apart These 
are devoted to specimens illustrating I01 al geology 
archeology and natural history Mr T Sheppard of 
Hull who a short time ago was asked by the Doncaster 
Corporation to report on the lines the museum should take 
was called upon by the Mayor to give an address In 
this ho dwelt moro particularly upon the cduc monnl 
advantages of museums and the necessity of piovmcnl 
museums being of local interest Subsequently tin WMtors 
were conducted round the collections which rt fleeted great 
credit upon the curator Dr Corbett 

On Tuesday next April 5 Dr \ Hard n will begin 
a course of three lectures at tin Roval Institution on 

The Modern Development of the Problem of Alcoholic 
Fermentation on ThursdaA April 7 Dr 1 C Long 
staff will give the first of three lectures on lhe Hima 
tayan Region and on Saturdiv April 9 Mr W W 
Stamier will commenu a course of three lectures on 

Bells Carillons and Chimes (with musical illustra 
tions) The Fridav evening discourse on April 8 will be 
delivered by Prof Perciva! I-nwclI on Lowell Obierva 
tory Photographs of th Planets on April 1^ bv Prof 
W J Pope on The Chemical Significance of Crystal 
Structure and on April 22 by Mr 1 Thorne Baker on 

The Telegraphy of Photographs Wireless and by 
Wire 

After a number of blight earthquake shocks an active 
eruption of Mount Etna commenced on March 23 Signor 
Ricco the director of the observatory there reported 
in a telegram from Ntcolosi a suburb of Belpasso that 
the lava was advancing on March 94 in a stream more 
than 1500 feet wide at a rate of upwards of 60 feet an 
hour On March 25 he reported that the violence of the 
eruption had increased notably during the night and that 
quantities of scoriie were being thrown up, accompanied 
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by great ezgrioslons and rumbling Five new crater* on 
the south declivity of the mountain, in the tame place at 
those of former eruptions, have beta repotted. Though 
on this day the lava stream vat larger, it arts descending 
more slowly The Times Rome correspondent reported 
that on March 37 the activity of the eruption had 
diminished Considerably, and that the lava streams had 
ceased to flow The lava appear* on this occasion to have 
flowed farther than in the eruption of 1893 There was 
renewed activity In the craters on March a8, and a fresh 
descent of lava though In more moderate quantities Aj 
yet there is no real anxiety for the safety of Nicolosi or 
Bprallo 

Tut Reals lstltuto Lombardo has awarded the following 
prises —the mathematical prise for an essay on theory of 
transformation groups Is awarded to Prof Ugo Araaldl, of 
Modena, for his essay on the determination of all the 
Infinite continuous groups of analytic point transformations 
fo thrss-dimensional space the Cagnola prise relating to 
miasma and contagion Is awarded to Prof Aldo CasteUanl 
of the hospital for tropical diseases at Colombo (Ceylon) 
From the BramblUa foundation for industrial prises, awards 
have been made to Ella Blanch! for bis system of cqn 
strutting dwelling houses formed of hollow concrete blocks 
and to Ronaldo Rossi for whole-meal and anti-diabetes 
bread The Fotaati prise Is awarded to Prof Giuseppe 
Stord of Padua for his two published volumes on the 
central nervous system of vertebrates 

P»OF J W M Trail FRS, recently offered to the 
council of the Llnnean Society a sum of money for the 
purpose of encouraging the study of protoplasm by means 
«f an award to be made periodically This generous offer 
has been gratefully accepted, and a special medal has been 
struck in bronse for presentation with the award, bearing 
on the obverse a portrait of Lkmseus aad on the reverse 
the word* 4 Trail Award ” and the name of the recipient 
in a wreath It is proposed to make an award about once 
hi every five years for original work bearing directly or 
indirectly upon the 1 physical basis of life, * and In accord 
once With the wishes of the donor a wide interpretation 
will be given to the scope of the investigations The first 
recipient of the award will be Prof E A Mlnchin, pro¬ 
fessor of protozoology In the University of London, whose 
researches on sponges and protozoa have done so much 
to advance our knowledge of protoplasmic structures, and 
who la abo the translator of Prof Butschli s well-known 
work on protoplasm. 

Thx Febfuofy Bulletin of the SodM d'Encouragement 
pour PlV^strie nationals contains the president's address 
delivered by M Berth* at dm general meeting In January 
last and particulars concerning the award of prises and 
medals on the same ocarina We notice that a guand 
gold mbdal was awarded to Sir Robert Hadfield, FRS 
M L. Bad* representing the nsepdation's committee of 
■chemical arm, points oat that Sir Robert Hadfield has at 
least thirty-one memoirs to W* credit extending over the 
period 1886 to 1909 and that those have been presented 
to various 4 eamed sotietfos In E ng l a nd and America 
v d«tt»g the numerous other awards, we ootioe that the 
tavolrier raWal was awgrdad to M to Comte de Char* 
idtaflefc for ihe creation of a new Industry—that of arti¬ 
ficial tUkfr'-and that the first award of the recently estab¬ 
lished Michel Perrot medal for sdtatlfio workers, who by 
their researches have aontribute* to tite program of Indus¬ 
trie «hafofotry, was made to MM" < 5 all pad de Montfonr, 
Ito'tMr eleQteoobattkfel wtofc. 
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The New Zealand Survey Department Is undertaldQg 
In conjunction with the Marine Department, an inquiry 
into the tldee of New Zealand Hitherto the tide-tables 
for New Zealand In tin New Zealand “ Nautical 
Almanac have been supplied by the U S Coast and 
Geodetic Survey there having been no fad titles in New 
Zealand for the necessary work We learn from the New 
Zealand Tunes that the New Zealand Government has 
been Invited by the Secretary of State for the Colonies to 
supply particulars as to the tides for insertion in the 
British Admiralty manuals for the use of the Navy and 
mercantile marine It Is hoped that the results from New 
Zealand Australia, and other parts of the Padfie will 
lead to the thorough investigation of the tides of the Padfie 
Ocean of which the available Information Is at present 
meagre The latest scientific apparatus is being obtained 
from England, and the work has been placed In charge of 
Mr C E Adam* secretary of the New Zealand Surveyors* 
Board, and Is to be carried on actively at once 

In the year 1891 Prof Flinders Petrie found a curious 
mummy in a plundered tomb (supposed—though there is 
no positive proof—to have been that of a certain Raitefcr 
or Ronofir) in the neighbourhood of the Meduro Pyramid 
of King, Snefru (circa 3900 «c) The fact that this was 
the oldest known mummy was duly recognised at tile time 
not only by its discoverer, but also by Prof Maspero (see 

The Dawn of Civilisation,” p 363) and with due care It 
was transported to England and lodged in the Museum of 
the Royal College of Surgeons The significance pf tills 
mummy was not fully realised at the time because It was 
generally supposed that the practice of embalming was as 
old as the history of Egypt and many museums contained 
so-called 44 mummies * almost if not quite as ancient 
and the Importance attached to it seemed to diminish during 
the following decade, when some archaeologists began 
describing earlier, even pre-dynastlc * mummies ” (sec 
44 Guide to the First and Second Egyptian Rooms ” British 
Museum) When however, it was discovered (see Cairo 
Scientific Journal , May 1908, p *05) that there were no 
genuine mummies in the Cairo Museum (or in the British 
Museum) earlier than the time of the New Empire (tfrra 
1580 s c.) and that the bodies embalmed in the times of the 
tenth dynasty (circa ssoo bc) and twelfth dynasty (efreo 
3000 bc) found in 1907 by Mr Qufbeli on* Messrs 
Lythgoe and Mace, respectively, were so fragile that they 
could not be moved without becoming reduced to mere 
bones and powder the importance of the Medum mummy 
was more than rehabilitated as was pointed out In Nature 
in 1908 (vol Uxviil, p 341) The age of a mummy such 
as this was always open to question seeing that it was 
found in a plundered tomb, but the important researches 
earned on by Dr George A Relsner at the Giza Pyramids 
during the last few years have now supplied the data which, 
when applied to the curious distinctive features of the 
Medum mummy, fix its age definitely at the penod of the 
fifth dynasty (circa 3700 bo) Thus the specimen in the 
Royal College of Surgedos is of the utmost im p orta nce to 
the student of the history of embalming in Egypt, for it 
is more than 1100 yearn older then any actual mummy 
exhibited in any other museum, and 500 years older that) 
any other mummy ever found. 1 

Mr C Peabody hat nspriofod from the Putnam amU 
vartary volume a valuable paper 00 certain quests aad 
dqles. He deals first the cite of Hogmanay practised 
throughout western Europs from the Islet of Man to 
France, in the period extending from late Advent to 
January Ha conafarts it Wrffc % pfw-Ghrisdao solstitial 
ceremony prevailing throughout northern an* w es t er n 


March 31, 1910] NATURE 


Europe The Foglish Waits fall into the same class 
The French Dimanchc des Brandons is connected by its 
fire rites with the ancient Fagan ceremonies at the vernal 
equinox* The paper is remarkable for a very elaborate 
collection of references to English and Continental folk 
lore. 

Infantilism and idiocy and gigantism and idiocy are 
the subjects of two papers by Dr A Marie m the Bulletins 
et Mimoiret de la Soc Anth da Paris (5th Sdr) x, pp 
lot 113 He gives a classification of the various forms 
of dwarfing (nanism and infantilism) He believes that 
tha nanism of the degenerate is nothing else than the per 
manence of an Infantile stage through which all normal 
persona pass One may consider the unprofitable age 
(1 Age ingrat) of transition between infancy and the final 
sprouting of growth at puberty as a kind of transitory 
normal acromegaly Gigantism is only the acromegaly of 
Infancy the unprofitable age prolonged Giants as well as 
dwarfs occur in families of degenerates 

The Touareg, who have been exhibited at Paris, have 
been investigated by Dr Atgier ( BuU et Mint da la Soc 
Anth da Paris 5th Sir , p ass) The individuals studied 
were extremely limited in number, and necessarily belonged 
to the servile classes, as the upper-class Touareg would be 
too proud to exhibit themselves consequently they represent 
a mixed group On this slender foundation the following 
results have been arrived at Excluding the Semitic 
element (Arabs, Jews, 9 k ) and the negro element (which 
is evident In those investigated), one finds the same ethnic 
groups as those which have peopled Europe—Indo- 
Europeans or Aryas—that is to say, blonds brown brachy 
cephals, and brown dohchoccphals Thus the expression 
” Berber * does not denote a race or variety of the human 
race, but a conventional term simply signifying those 
peoples of North Africa who are neither Semitic nor 
Negroid According to Dr Atgier North Africa, like 

Europe, has Iberian, Celtic, Basque and Kymnc type* to 
which the term Aryas of Africa may be applied 

We have received from the publishers (Bowes and 
Bowes Cambridge) a copy of a lecture recently delivered 
by Mr W C D Whetham F R S In Trinity College 
entitled “ Eugenics and Unemployment ” From his book 

on 1 The Family and the Nation the lecturer cites 

evidence “ that with a few exceptions the successful 

families in alt classes are voluntarily restricting the 

number of their children that their birth-rate has halved 

since 1876, and that the average number of children to 

the fertile marriage is now about three About four 

children to the fertile marriage Is the least number that 
will maintain a population unchanged But the popu 
lation of the country as a whole is still expanding Hence 
It follows that the unsuccessful families must still be 
multiptying rapidly We are breeding fastest 
from our less efficient or definitely dise as ed strains ’ 
Having reached this conclusion the lecturer begs his 
audience to dismiss any preconceptions and prejudices they 
may have as to pauperism and unemployment, and to look 
with him at the facts He shows a curve based on the 
annual percentage of the unemployed members of trade 
unions but points out that it “ is roughly coincident with 
the eycles of good and bad trWe ” and “ bears very little 
relation to the curve of general pauperism n or to M the 
total amount of distress in the country ” He shows next 
how the curve based on the average number of paupers 
relieved per xooo of tha English and Welsh population has 
been declining “with natural fluctuations 0 from 1851 
enwards. Since 1900 1 then has been a slight Increase, 

NO 2109, VOL 83] 


*37 


ko slight that it is difficult to be sure that It is more than 
a temporary fluctuation on a curve which shows yearly 
changes Despite this warning Mr Whetham subse 
quently suggests that our failure to go on diminishing 
pauperism of late years may be duo to a slight lowering 
of the average character and efficiency value of our 
population arising from an artificial reduction of birth 
rate among the thrifty the prudent and the far-seeing, 
quite as much as by the selfish and pleasure loving " 

Evidence is steadily accumulating to show that most of 
the forest mammals formerly supposed to be restricted to 
the west coast of Africa extend eastwards Into Uganda 
The latest instance of this is afforded by the letnuroid 
pottos, of which Mr O Thomas described an East African 
•pedes of the genus Perodicticus at a recent meeting of 
the Zoological Society Sir H H Johnston had long since 
announced the existence of a Uganda potto, but no tpeci 
men was forthcoming 

In No 4 of the first volume of the Queensland Naturalist 
Mr G F Bennett relates some of his early experiences 
in hunting and observing monotremes On one occasion 
after digging out the burrow for a distance of about 
so feet, he came upon a nest containing two young duck 
bills probably about a month old, each rolled up into a 
ball with the tail lying flat on the beak In other instances 
the tall covered the bead and the beak rested on the 
stomach All young ones of about a month old are plump 
with a greyish, bare skin 

At the close of an article on the courtship of spiders 
contributed by Prof T II Montgomery ]un to th* March 
number of the American Naturalist , it is argued that Dr 
Wallace’s theory that the generally less conspicuous colour 
of female birds (as compared with their partners) is due 
to their need for greater protection will hold good also 
in the case of the Arachnlda For the males do not 
dovelop their ornamentation until maturity, and they have 
much less need of protection than the females because 
they live usually not much longer than a few weeks after 
maturing and take no part in the care of the young The 
male# have fulfilled their main function after impregnating 
the females, and they are of no use to the spocies there¬ 
after But the females live at least several months after 
maturing, in some cases several years and they have the 
whole charge of the egg* and young " 

The March number of Naturen opens with an obituary 
Illustrated by a portrait of Hans Christian Print* 
Norway s oldest savant who was born on April 13 1817 
and died from an attack of influenza on January 15 of 
this year in the ninety third vear of his age On com 
plating his education Prof Print* devoted much of his 
time to botany and in 1864 made an Important collecting 
tour but about 1870 his attention was largely directed to 
meteorology to which science he devoted much of his 
time In subsequent years In addition to this, he was an 
enthusiastic egg-collector and at one time possessed 
between 4000 and 5000 specimens mainly, it would appear, 
Scandinavian among which hlar greatest treasure was an 
egg of Garrutus tnfautius About 1871 this collection was 
acquired by the Bergen Museum 

Tub nature and arrangement of the bony armour of the 
dinosaur Stegosaurus are discussed by Dr R S Lull In 
the March issue of the American Journal 0/ Science In 
the specimen restored by Marsh a number of small ossicles 
were found adhering to tha under surface of tife lower jaw, 
and these, in the opinion of Dr Lull, not only formed * 
guUr shield, but also extended over a considerable part 
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of the body, os it Is unreasonable to suppose that any por 
tion of the skin of an armoured reptile would be unpro 
tected As regards the great vertical dorsal plates and 
caudal spines the former of which Marsh regarded as 
forming a single series, it is practically certain that all 
were arranged in a double row The vertical plates are 
considered to be nothing more than an ultra-development 
of the longitudinal vertical ridge on the horizontal scute 
of a crocodile or an unspecialised dinosaur like Ancylo- 
saurus Throughout the back the ribs are T-shaped in 
section In order to bear the weight of the plates In the 
neck the latter are borne on short and notched transverse 
processes but in the back these processes become longer 
and stouter, while in the sacral and anterior caudal region 
the bases of the plates are approximated and supported 
on the summits of the tall and expanded neural spines 
On the other hand the terminal third of the tall apparently 
formed a flexible aggressive weapon In which the laterally 
divergent spines were inserted in the muscles between the 
neural spine and the centrum Although the caudal spines 
of the Fngllsh KimeridgUn Omosaurus or Daccntrus are 
structurally identical with those of one of the American 
species of Stegosaurus in the lack of evidence as to the 
presence of vertical plates in the former the author Is In 
disposed to udmit the generic Identity of the Old World 
and American types 

Dipterocarpus tuberculatus known locally as the tn 
tree one of the most important members of the family 
Olpterocorpace® which bulks largely in the Burmese 
forests forms the subject of a Forest Pamphlet (No 13) 
compiled by Mr R S Troup and published by the Govern 
ment of India As a rule it is a dominant tree and an 
Idea of its characteristic grcgarlousnets may be obtained 
from computations which estimate fifteen to twenty good 
sired trees per acre Fine specimens attain a height of 
00 feet, with a clean bole of 60 feet and a girth of 
io feet The wood is resinous and heavy requiring 
bamboos If it has to be rafted It Is in con«id<rabfo 
demand as it works well but is not durable if exposed 

A rxcbnt paper by Prof G Klebs published in the 
Siteungsberichte der Hetdelbtrger Akademte der Wtssen 
schaften (part V, 1909), and obtainable as a separate 
brochure describes the modifications produced in flowers 
of Sempervivum when exposed to special cultural condi 
tions and incidentally contains some pertinent opinions on 
the subjects of variation in plants and Inherited characters 
The species S acununatum chosen for experiment is a 
recognised natural species Plants were grown in rich soil 
and kept at a high temperature The first inflorescences 
were cut off when quite young and dormant Inflorescences 
showing abnormalities were developed from which self 
fertilised seed was collected Plants raised from the seed 
were grown, and Increased vegetatively for three years 
On flowering, the terminal Inflorescences were removed 
as before and the later flower* produced abnormalities 
some new others similar to thoee obtained before These 
abnormal characters the author recognises as pathological 
modifications, yet regards their origin as intermediate 
between fluents'tag variations and mutations 

M*. T Pitch i* reapontlbto for three recent Circular* 
(vj»l iv, Noe. ai-3) dealing with fungu* d!*ea«e*, inued 
from the Royal Botanic Gardens Ceylon A bark dtaeaee 
Hevea and tee that appear* during the *outhwe*t 
tnooiooii !* attributed to Coitieium javamettm A more 
inddloue dieeam of Hevea, knows a* " dle-back," ie 
started by a Gloeueportum which pave* the way for 
the de*tractive parasite, assigned to the genu* La*io- 
dtplodU The third pamphlet ditcUMe* very -fully the 
NO 3100 , VOL 83] 


stem bleeding disease of the cocoa nut caused by 
Thtelaviopns aceticus , a known parasite on sugar-cane In 
Java The author communicates a number of details re 
gardlng the structure of the cocoa-nut palm He dis¬ 
tinguishes two types of tree the one with a uniform 
columnar base the other with a swollen base and suggests 
that the latter which is the less desirable has been selected 
unconsciously by planters 

According to the Agricultural Journal of the Cape of 
Good Hope a certain amount of work on the hybridisation 
of wheat is being done in Cape Colony At present less 
than half the wheat required for consumption Is grown 
the rest being imported steps are therefore being taken 
to increase the area under crop One of the chief difficul 
ties about wheat growing In the colony and particularly 
in the western provinces Is the vast amount of destruction 
caused by rust Indeed this was at one time so serious 
that farmers almost despaired of making wheat-growing a 
success The importation of certain varieties more or less 
resistant to rust rather relieved matters but none has yet 
been found fully to meet the local requirements A cross 
between Gluyns and Darling promises to give useful 
results Glu>as is resistant to rust but possesses very 
weak straw Darling on the other hand possesses 
exceptionally strong straw A hybrid Union has been 
picked out possessing strong straw and also resistant to 
rust Another promising cross is between Glu>a* and 
Du fait* probablj the finest milling wheat in the colony 

In the Stttungtberichte of the Vienna Academy of 
Sciences (Bd cxvm Heft vh) F \ujpvf£ discusses at 
some length the results of five jears temperature observa 
tions (1902-6) made at Belgrade The readings were taken 
from freely exposed mercury thermometers with cylindrical 
bulbs at the earth s surface and at o 4 10, and a o m above 
It The results are of special interest in view of the plea 
for such observations recently put forward In this country 
The excess of the mean temperature from hourly readings 
of the freely exposed thermometer at a m above the mean 
temperature In the screen at the same height Is —o*i 0 C 
in January + 0*6 in July The mean difference Is greatest 
( + ao° C) at 1 pm and least (-1 o° C ) at 8 p m In 
both cases in July Ihe occurrence of the minimum differ 
•nee immediately after sunset is attributed to the retention 
of warm air in the screen It is probably also due In part 
to the heat capacity of the screen itself The point is of 
importance in connection with the analysis of the dally 
variation of temperature Comparisons showed that the 
freely exposed thermometers gave higher readings at all 
levels on clear days and lower readings on a cloudy day 
than the aspirated thermometer of the Assmann Instrument 
The disturbance of the natural condition by the artificial 
aspiration would have some influence on these results The 
observations from the freely exposed instruments are com 
pared with one another without any attempt at correction 
Throughout the year the temperature at the earth ■ surface 
is lower by night and higher near mid-day than that in 
the air The extreme differences between the hourly means 
for surface and air are approximately 4 *« 5°, — o 5* C In 
January, +91°, ~i6° C In April and +15 a° -i-o® C 
in July Deposition of dew diminishes the value of the 
negative difference while clear Weathet Increases both the 
positive and negative differences The temperature on the 
expoeed earth s surface was found to be considerably below 
that of t|be neighbouring upper surface of moil t It ie 
assumed that the results are tater-comparabie because the 
thermometers are similar, an assumption which is not 
justified unless the ventilation is the same for each j this 
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I* probably not the case No attempt Is mode to find the 
effect of varying natural ventilation 

Mft Hsu mann Gbwbckk sends us a dissertation on the 
Influence of changes of internal structure on the physical 
properties of copper electrical conductivity and density 
being the properties chiefly coniidered In this pamphlet 
of ninety three pages the author discusses at length the 
experimental results and theoretical conclusions of previous 
workers in the same field and also describes his own 
measurements of electrical conductivity and determinations 
of density carried out on a series of copper wires drawn 
under known conditions His results show that the effects 
of wire-drawing depend upon two actions which occur 
simultaneously but to a different relative extent when the 
circumstances of the drawing process are altered These 
two actions are longitudinal extension and lateral com 
presston, and their effects on conductivity and density are 
opposite in character The net result is that as wires 
become more severely hard-drawn their density first in 
creases and then decreases again while the electrical con 
ductlvlty is reduced—in some cases to an extent exceeding 
1 S per cent Mr Gewecke has also studied the anneal 
ing process in these wires but although a temperature of 
210° C Is found to mark the beginning of rapid annealing 
this temperature is found to vary with the duration of 
heating This supports the view of Turner and Levy that 
the change in the copper is rather of thi nature of a con 
tinuous re-arrangement of structure than a transformation 
from one aliotropic phase into another as suggest'd by 
Dr Beilby 

We have before us a draft report of the science stand 
Ing committee of the Concrete Institute relative to a pro¬ 
posed standard algebraical notation for formulae and 
calculations employed with ref ruicc to reinforced concrete 
It would appear that this uis considered last September 
at Copenhagen by a committee of the International Com 
mission on Reinforced Concrete (established by the Inter 
national Association for testing Materials) which approved 
of a three alphabet system the three alphabets employed 
to be Roman capital letters Roman small letters and 
Greek smalls The principle of the initial letter is also 
adopted in the report though this cannot be made a basis 
for agreement with Continental nations it is held no 
doubt rightly that the use of a self-explanatory notation 
is In this matter more Important than international 
uniformity I he use of Latin smalls for linear dimensions 
Intensities of forces and constants Latin tnpitals 

for areas and volumes and total forces Greek smalls for 
angles and constants is recommended The notation can 
be extended by th use of subscript letters thus B mav 
be used for bending moment at the centre of a beam 
The scheme is not put forward as part of a comprehensive 
s)stem indeed it is pointed out that letters fall If any 
attempt is made at a comprehensive system for engineering 
formulss alone not to speak of physics generally It is 
however clearly desirable that some general plan should 
be agreed upon by engineers at least, before an attempt 
is made to work out a detailed notation for each branch 
of engineering work It may be that the only plan possible 
is the adoption of some general principles and those sug 
geated are sufficiently in accord with existing usage 
Possibly the Engineering Standards Committee may be 
able to look Into the mutter 

A pafsk on compounding and superheating In Horwlch 
Locomotives was read at the Institution of Mechanical 
Engineer* on March 7 by Mr George Hughes, the chief 
mechanical engineer of the Lancashire and Yorkshire Rail 
way A number of comparative tests have been made by 
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the author on compound ind simple engines leading to 
the conclusion that the compound engine is more economical 
and efficient than the simple The compound engine 
developed a comparatively greater pull on the draw bar for 
the same Indicated horse power The Aintree to Accring 
ton trials show an economy of 33 per cent and the Goolc 
to Smithy Bridge tests an economy of 23 5 per cent In 
favour of the compound based on the steam consumption 
per indicated horac-power On the basis of total steam 
consumption per hour the savings in these trials are 
39 7 and 33 3 per cent respectively In fuel consumption 
the savings by the compound per indicat'd horsepower 
per hour are iO per cent and 83 per cent respectively 
As the horse-powers developed by the compound are less 
than for the simple engine the total fut 1 savings in, 
36 per cent and 23 7 per tent reapectiveU Using 
Schmidt s system of sup< rhcating on a six wheeled < lupled 
goods engine comparative trials show in econo m in coil 
of ia 93 per cent per ton mile for the superhial r Tests 
on five passenger engines hiving Schmidt s superheaters 
extending over some months show a coal saving of 21 4 
and 21 9 per cent per ton mile computed from the drivers 
and guards returns Mr Hughes is to be congratulated 
on his success in dialing with viry difficult problems when 
applied to locomotives 

An Improved form of mouth blow pipe is submitted for 
Inspection by Messrs W and J Ceorge I td Great 
Charles Street Birmingham It is a burner and air tube 
combined connecting directly with the gas supply by me ms 
of rubber tubing and disptnsing with a Bunsen burner 
A metal collar at the mouth piece end keeps the I liter clean 
bv preventing it from coming into contact with the bench 
when laid down A similar collar at the burner end keeps 
the flame from scorching the wood If dtsired the mstru 
ment »an be clnmptd to a retort stand for use at any 
convenient height or angle and it serves instead of 1 foot 
blow pipe for nmnv small operations such as flame char 
coal and be id tests and light glass blowing The 
article 1s neBtlv and Rtronglv constructed and for con 
vpiuence of renewal the several p irts are made to a 
standard size 

Tiie January number of the Bulletin de la Soattf 
d hncouragement pour l Industrie nationalc contains two 
reports by A Monnu on two forms of road tarring 
apparatus due to MM J I assailly and J \ innonne 111 
respectively The tar has to be extracted from the biml 
warmed to a tempi raturc siilTuifnt to reduce its viscosity 
and remove water and applied to the road as uniforinlv 
and as rapidly ns possibl In the fir t apparatus of M 
J Lassailly all these optntions ire carried out b\ steam 
and require a minimum of skilled control The 
Vlnsonneau apparatus warms the tar to 8o° C by a 
thermosiphon heated by a pci ml burner md distributes it 
by means of compressed mr I he cost of superficial 
tarring by cither process is from 8 to 10 centimes per 
square metre treated 

A second revised edition of the valuable little book on 

Butter making on the barm by Mr C W Walker 
Tisdale and Mr f R Robinson has just been issued 
by the publisher Mr J North Office of the Dairy World 
and British Dairy Partner The original work was favour 
ably reviewed in Natirf of February 13, 1903 and the 
revised edition should secure for it many new reader* The 
subject matter has been brought up-to-date by revision amt 
addition* The price of the book remain* is net 

Erratum —March 24 p 104 col 1 line 36, for 

9 gram* read 6 grams H 
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Astronomical Occurrences in Anil — 

Apnl 1 8b. 9 &xl Minimum of Algol (fi Pmd). 

it Venal, apparent diameter re l* 

16. i6h On Saturn fa conjtmtotfea with the Sum 
ao-ii Epoch of April meteoric shower (Lyrids) 

2 U 1 oh. 10m Mioimum of Algol (fi Panel). 

2 3 4I1. om. Vcaui at greatest riotgatioo (46 13 W l 

35. jh. 10m to fh 31m Transit of Jupiter s Satellite 
III (Ganymede). 

30 Mercar^rWUe as an evening star situated amongst 


The Spectrum or Comet 1910a —lb addition to the 
obnctlve-prism spectra* already mentioned in these 
columns* MM Deslandres and Idrac secured some spectra 
of comet 19x0a with a slit-epectroscope of great light 
gathering power, which they describe fa No. 11 of the 
Campies rtndus 

The series of bands usually ascribed to hydrocarbons and 
cyanogen respectively, are fully represented in these 
spectra, with the exception of the band at X 460 The 
hydrocarbon bands of the comet's spectrum exhibit different 
Intensities to the similar bands photographed in the labors 
tory with the carbon arc or the Bunsen flame as the light 
source the most refrangible of the blue bands being the 
most intense An “ unknown 11 band at X 40s 1 is similar 
to one which M Deslandres found in the spectrum of 
Morehouse s comet which Prof Fowler has since traced 
to some carbon compound at very tpw pressures 
but other “ unknown ” bands seen in the earlier spectra 
are not shown fa that of comet 1910a 


Halley s Comet in Japanese Records —Some exceed¬ 
ingly interesting extracts from Japanese records probably 
referring to early observations of Halley s comet are 
communicated to No 430 of the Observatory (March p 
139) bv Mr K Hlrtyama of the Tokyo Observatory 
They include accounts of comets which appeared in the 
years ad 684 837, 91a, 989, 1066, 1145 and jus and 
generally give some details as to the direction and appear 
ance of tne object The details for the apparition of 1145 
are especially full, the observer remarking on the 
peculiarity that the comet Itself should remain bright after 
the disappearance of Its tall this he explains four days 
later as possibly due to the presence of the moon when 
the observation was made The time of perihelion—as 
calculated by Messrs Cowell and Crommelin—agrees with 
the time at which the comet was observed in the year 
A D 913 

Meteoric Astronomy —Anyone Interested in the observa 
tlons of meteors, and those amateurs who without the 
benefit of elaborate equipment, are seeking a field where 
observations may become both interesting and useful should 
read Mr Denning s article, on the progress of meteoric 
astronomy, in the current number of Science Progress 
(No 15, p 444) The writer therein gives a brief outline 
of the ideas concerning and the observations of meteors, 
and summarises the chid events fa msteoric phenomena 
since 1708 

The Lyrids, Persdds, and Leonids are especially 
described 4hd the association between comets and meteors 
is concisely discussed Mr Denning also mentions that 
some showers persist more or lest actively, far months, 
and instances are not wanting where radiants continued In 
active play all the year round, the apparent position of 
the radiant remaining practically constant He also makes 
it obvious that the study of meteoric phenomena needs 
recruits the field Is a large one, tile observations are 
comparatively simple and the results important $0 far, 
photograph* has played but a small part, and there is 
ample scope for useful work by those possessing suitable 
cameras and a fair amount of persistent patience 

Stem with Variable Raoul Velocities,— A number of 
observations of stars which have been found to exhtbft 
variable radial velocities are published by Messrs Camp- 1 
bstt, Albrecht, and Wright fa No 171 uf At Uck Observe 
tory Bulletin# Among the t wenty northern stars di s c uss ed 
may be noted * Fersd# a Ursie Matorfs, a Laonis e v r 
and s Dracents, * Lyrfc, # Cygni # Oohei and { Capri 
corn! Six southern start, eft served by tno Chile observers, 


have also shown a variation of velocity fa the Una of right; 
they are 8 Cauls Majoris, fi Cruets, * Csntauri, a fupt, 

7 Apodls, and r Scorpli 

In tbs same bulletin Dr Curtis announces that the 
definitive reductions of the spectrograms of « Csntauri 
confirm the variation of that star's radial velocity Dr 
Campbell notes that thirteen years observations of 
Procyon show that the radial velocities do not appear to 
have varied appreciably fa a manner to accord with a 
period of forty years more or less; they seem to harmonist 
with Dr Auwers's conclusion that the orbit plant of the 
system is approximately tangent to the celestial sphere. 
There Is however, a suggestion of a secondary variation 
of tbs radial velocity Of very small amplitude and a period 
of about seven years, for the confirmation of whkh further 
observations are necessary 

The minimum of the radial velocity of the binary s y stem 
In the triple system of Polaris Is shown, by the Lick 
observations to have been passed, and the velocity of the 
centre of man of that system appears to be Increasing 
rapidly Therefore velocity observations of the bright com 
ponent of the Polaris system during the next few months 
promise to have unusual weight in the determination of 
the period of the third member of the system around the 
centre of mats of the whol* system 

Precautions Necessary in Photographic Photometry 
—Under this title Mr Parkhursf publishes a paper In the 
A strofhysteal Journal (vo! xxxl No t p 15) which 
contains & number of hints useful to all worlcers in astro¬ 
nomical photography 

During the work on photographic photometry which 
has been carried on for a number of years at the Yerkts 
Observatory It was found that the measures were affected 
by a number of errors introduced by differences in the 
method of development by lack of uniformity In the photo 
graphic film and by many other causes These errors 
have now been fully investigated and the results of the 
Investigations are given In the present paper illustrated by 
numerous curves As an example of the results It may 
be noted that at one point of the 11 developer curves " the 
density given by pyro introduces a difference equal 
to 03 mag from that given by rodina! whilst in the case 
of hydroqulnone the resulting difference in magnitude 
amounts to 09 The necessity for rigidly controlling the 
time of development the temperature of the developer and 
other variables is just as forcibly shown by other curves 

Observations of Satellite* —No 173 of the Lick 
Observatory Bulletin contains the measurcb, made by Pref 
Altken during the years 1906-9, of the satellites of Mars, 
Saturn and Uranus In the case of Mars the positions 
of the satellites are referred to the planet s limb but for 
Uranus and Saturn each satellite is referred to another 
satellite except In the case of Titanla The positions 
given in the tables are uncorrected except for differential 
refraction 

Photographs of Jupiter's eighth satellite were obtataed 
at Greenwich on January 19 and February xs, and the 
resulting positions showing fair agreement with the 
ephemerls are published in No 4393 of the AstronomiMck* 
NatbHckUn 


RESEARCHES ON ALLOYS 1 

l T k HE report referred to below was presented to a meeting 
x of the Institution of Mechanical Engineer* on Jamas? 21 
The report itself is a memoir of some 175 pages and six 
teen plate# and embodies the results of researches carried 
out during a period of two and n half years at the National 
Physical Laboratory These researches constitute a con 
tinuation of the previous work of Messrs Carpenter And 
Edwards on the alloys of copper and aluminium as re 
corded in the eighth report to the Alloys Research Com* 
mlttee Owing to the magnitude of the task whkh would 
have been involved in undertaking a complete study of a 
ternary system of alloys the authors at the oufest derided 
to tfmU their Investigations to those regions of fh^system 
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Am regards the heavy alloys, conenting principally of 
copper, important results wen to be eoognt only w »Um 
conuimag more than 85 per cent of copper while at the 
ahtminluxa end of the series ooly aUorye containing more 
than 95 per cent of atuainhun could be expected to yield 
results of practical value The study of the constitutloa 
of the alloy* hat* howwer, bewi pu^rf^byond them 


bmtts tn order to render die data 
“ useful M range more intelligible 


over the 



Fto 1 — Model of tbs bqwduttiarCKS'Of unary alloy* of oopp w with aloaumm and apuganaae 

lho report therefore includes a model of the liquidus 
surface of the ternary system over a range of alloys con 
taming less than u per cent of aluminium and lets than 
10 per cent of manganese This model is constructed on 
the weD known principle of trllmear coordinates in which 
the range of competitions of ternary alloys is represented 
b> an eoui lateral triangle the liquidus surface is con 
stiacted by erecting a vertical ordinate representing the 


copper side) arc homogeneous while those to the left are 
duplex A comparison of the model with the mechanical 
properties of the alloys further indicates that tn die 
ternary alloys, just as in the binary copper-ahxminlum 
series, the presence of the second phase to the l«ft of the 
minimum renders the aHoys stiller stronger, and less 
ductile* 

throughout the range covered by this model (which 
represents the data obtained from more than 100 different 
alloys) no new phase resulting from the presence of man 
ganete can be detected This re¬ 
sult is of special interest because 
some of the alloys included in this 
group viz those lying towards the 
It ft hand corner of the model are 
distinctly magnetic their perinea 
bility increasing towards the 
extreme left hand corner of the 
figure If, therefore, the magnetic 
properties of these alloys (which 
approach the type of some of the 
well known Heussler alloys) are 
due to the existence of 1 magnetic 
metallic compound this compound 
must be soluble in either or both 
the phases found in these alloys 
A photomicrograph typical of 
the structure 01 alloys in this 
region is reproduced from Fig 7 *> 
of the report (Fig 3) representing 
the structure of an alloy contain 
ing 856 per cent of aluminium 
4 77 per cent of manganese and 
8667 per cent of copper in the 
sand cast condition The effects 
of heat treatment on the micro 
structure of these alloys are verv 
marked Thus Fig 1*3 of the r< 
port (Fig 3) shows the structure 
of another alloy of this type after annealing at 900° C 
both these photographs being taken at the same raogmh 
cation (150 diameters) Quenching the same alloy from 
900° C produces a totally different structure reproduced 
from Fig 139 of the report (I ig 4) and this change 
renders the alloy hard and brittle 
As regards alloys at the light end of the series the 
introduction of manganese is found to give ru»e to the 
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temperature of initial freexmg on the Points representing 
tbs alloys examined A pnotograph •« the model, upon 
which contour lines representing rich io # C have been 
drawn, is reproduced in Ftg 1 lbs well-marked mini 
mum of the copper-aluminium senes occurring at a con 
centrstKki of about Si per cent aluminium, & continued 
into the ternary system in the form of a valley in the 
liquid*)* surface, and microscopic examination has shown 
that Allots to the right of this valley (i* nearer the 
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P10 9,-lhae-ftractan of alloy sftw tor aotatHat at 900 C 

formation of a drfimt compound Al,Mn which tends to 
render the alloys hard and brittle It present in large 
proportions this compound appears to undergo a more or 
less gradual change which leads to the spontaneous dis¬ 
integration of the alloys containing it an ingot conaut 
ing of 6s pei cent aluminium and 35 per cent manganese 
is a hard, metallic mass when first i poled, but WIs to a 
hne crystalline powder in the course of fix or eight hows, 
and this process appears to be independent of oaditittv 
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In the useful ’ light alloys of the ternary system how 
ever such disintegration does not occur 
The mechanical properties found in the best of the alloys 
of the ttmar) system are remarkable. The authors, suggest 
that alloys of copper with aluminium alone^are generally 
contaminated with a certain prop orti on of alumina, formed 
when the aluminium Is added to molten copper contain 
ing more or less oxygen by the previous addition of 
manganese which acts as a reducing agent, the formation 
uf this alumina is inhibited and the properties of the 
resulting, alloys arh improved It has been found that a 
small percentage of manganese renders the alloys more 
ductile without reducing their ultimate strength, while 
larger proportions of manganese increase the strength but 
lessen the ductility of the alloys Sand-cSStings giving an 
ultimate strength of 36 tons per sq inch with an elonga 
tlon of ss 5 per cent on 3 inches have been obtained while 
in the form of rolled b&rs the best of the heavy ternary 
alloys reach an ultimate strength of 43 tons per sq Inch 
with 3a per cent elongation Perhaps the most remark 
able result, however Is that obtained with one of these 
alloys in the hard-drawn condition where an ultimate 
strength of 5a tons per sq inch With xo per cent elonga¬ 
tion has been obtained This Is probably the strongest 
alloy known containing more than 80 per cent of copper 
The remarkable properties of this alky led Dr Rosenham 
to take up the challenge recently thrown out by Sir Gerard 



Fig* 4.-~Mkrb*troetar« of alloy iftor quenching from 900 C. 


Munts In his presidential address to the Institute of Metals 
to the effect that modem scientific attainments in metal 
lurgy had not yet enabled us to produce a bronze cutting 
tool By further cold working one of these hard-drawn 
alloys under a powerful testing machine a material was 
produced from which a chisel was ground and with this 
It was found possible to incise hard stone or^with a 
different form of cutting edge—to cut wood so easily and 
cleanly that d lead-pencil ooufd readily be sharpened with it. 

A result of considerable importance has been obtained 
by means of abrasion tests on certain of these alloys the 
teat applied was one of simple wear against hardened steel 
rollers the lose of weight being determined It was found 
that the best of these alloys possess m very great resistance 
to abrasion of this kind far surpassing even the harder 
varieties of steel This property together with their very 
great strapgm and the fact that they can be machined 
and finished very readily should render them of special 
value for the construction of scientific Instruments par 
ticularly for those parts where modi mechanical wear has 
to be met These alloys also po ss ess a very great power 
of resisting corrosion both by fresh and sea water, while 
tests made upon them at temperatures up to 500° C 
indicate that they retain their strength up to 300° C , 
three results suggest the possibility of their employment 
for the blades of steam turbines working with superheat#! 
fteam 

As regards the light alloys containing more than 95 per 
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cent aluminium the properties of the ternary alloys Are 
not markedly superior to those of the aluminium-copper 
alloys except, perhaps* that in the form of chill-castings a 
higher tensile strength has been obtained. The presence 
of manganese however, appears to protect these alloys 
from corrosion to a marked extent the specimens of these 
alloys exposed to sea water for instance becoming coated 
with a black patina consisting largely of oxide of man 
gartese Specimens of some or these alloys have retained 
their original brightness after more than two years ex 
posure in the laboratory cupboards thus Indicating a 
decided superiority over pure aluminium which has hitherto 
been regarded as decidedly superior to its alloys In regard 1 
to corrosion 


ELECTRICAL DISCHARGES OVER PHOTO 1 
GRAPHIC PLATES 

If 11 well known that when an electric discharge Is 
A allowed to take place over a photographic plate a 
latent Image Is formed which can be developed in the 
ordinary way When one electrode consists of a metal 
plate placed at the back and the other is a wire brought 
into contact with the middle of the sensitive side a verv 
great difference is obtained when a single spark is passed 
from an Induction co?l or Wimshurst machine according 
*\s to whether the wire electrode la the positive or the 
negative one If it Is positive the figure~-which is 
called a positive figure—consists of numerous ramifications 
suggesting meandering streams while if it Is negative the 
main lines in the figure change their directions ver> 
abruptly and are terminated by expansions suggesting fans 
or palm leaves In each case the discharge may or may 
not pass to the edge of the plate if it does the corre 
sponding line Is very broad with a finer well-defined 
mtenser line passing midway through it Such figures 
were obtained first by Mr J Brown of Belfast, and nave 
since been repeated by many experimentalists Expen 
ments made by Prof J A McClelland and Mr Campbell 
Swinton seem to render certain that the latent image is 
due to the luminosity of the discharge and not to a direct 
electrical action 

I have recently made experiments with the object of 
extending our knowledge with respect to the formation of 
these figures and the result* have been communicated to 
the Rbntgen Society appearing in the society s journal for 
January 

My first Idea was that If the paths of the discharge 
represent moving electricity they would be seriously 
modified In a perpendicular magnetic field However the 
greater port of the figure Is apparently quite unchanged 
in such a field the only evidence of change is in the trunk 
discharges that flow over the edge of the plate These 
become still broader the fine pilot spark however remain 
Ing apparently unshifted and forming a sharp boundary 
to the trunk discharge along one edge The direction of 
lateral shift is that corresponding to a wire carrying a 
current from the positive to the negative electrode 

A blast pf air produces the same kind of effect. Indeed 
if several radiating trunk discharges occur on thp same 
plate the effect in a perpendicular magnetic field Is much 
the same as if a cyclonic blast of air had circulated over 
the surface of the plate 

The fine tracery lines In the fan-shaped expansions which 
terminate the lines of discharge in the case of a negative 
spark ore venr similar to the paths pf the separate portions 
of an exploded projectile* Such paths are easily plotted 
by superposing a radial component of velocity following 
any assumed taw upon*the fafttyLtranslator^ Velocity of to 
unoxptoded projectile Owing to this similarity It is tug 
gested that these tracery lines represent the actual paths 
of single ions or of simple groins of Iona in the electrical 
field. 

When the discharge takes place in a partial vacuum 
very considerable changes occur Tn particular, as the 
exhaustion proceeds a new phenomenon appeal* tohlch 
reaches its most marked stage at about 17 cm pressure 
This is somewhat difficult to describe, and la shown in 
1 

he wire terminal touched the plate nearly at Its centre 
Besides the trunk discharge ascending the plats are seen 
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two discharges in the shape o i narrow triangles the bases 
0 i wtpcH ora close to a dark spate separating the glow 
surrounding them from a central rosette The pointed 
ends are close to a second dark space and are terminated 
by tuft discharges These appearance* show only imper 
feotly in the reproduction but are exceedingly definite on 
the, original negatives The remarkable feature is the 
very sharp und well-defined edges which these triangles 
possess It is suggested that there may be a connection 


Fic 1 —Discharge at a praiart of about tj cm, 


It is notewortliy that the positive figures in various gases 
.piescnt very few difference* from each other 

When a smalt metallic triangle placed on the sensitive 
.film forms the electrode some striking difference* are 
■ obtained according as it is made the positive or the negative 
terminal When it is positive the ramifications start in 
the main from the corners (Tig 3) on the other hand 



betwicn these and the phenomena of electro,lnct,on but Fic. j.-Po»iti« t.a.batloa. from coman, of tritoiuUr .Ucttod* 

so fur no definite thpon has been formulated In veiy . 

many cases there is visible a dark continuation of theae w hcn it Is negative a preference is shown to leave at 

squirts on the side of their bases which BUgLcstu that the n ^., edges (I ig 4) 

effects seen represent a part onlv of the cleUrnul effects .throughout di srriptiuns it has been assumed that 

taking place Ihe shape of the squirts suggests that In Charge* leave the electrode It must be admitted 
one region they experience a pressure from the disturb- ** ,at nt P reler| t there is no proof that the streamers do 

once which creates the luminous glow through which thev 1 n0 ‘ represent currents that advunie toward the electrodes 

stretch and that th.a pressure is replaced by a tension | «>">« further details us well as for numerous other 

at toon a* the tccond dark apace is passed 1 he luminous 



FlC * —N*gttlv*figare In cotT gw at onUasry prewar*. 


glow bordered by the two darjc spaces suggest* a single Pto Ksisrtwrtr«^^nAlM»iwlwjaes to l^ve ihs iritsglB 
stria as seen in a vacuum tube the phenomKTof ioniL * r.«ht «.gi« 10 «i«« 

tlon In the two cases may be similar 

When the gas in which the plate is immersed is changed reproductions reference mu*t be made to the paper in the 
the effects obtained change also Each gas produces a Journal of the Rdntg<n Societ> from which the figures 
negative figure characteristic of Itself The triangular illustrating this artu le have been selected Perhaps it 
squirts above refitted to are given by ait atone The sliould be added that these are photographic positives from 
negative figure in coal-gas at ordinary pressure is shown the original photographic negatives ^ 

Ih Fig s The figure in nitrogen is also very slngulai I Alf**d \\ Posts* 

no aioo. vot $33 
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FORESTK Y 1 

present fadfyearfy issue of the Transactions of the 
Roys* Scottish Arborictrttural Society contains & con- 
•HtarsMe number of asefel end Interesting articles on 
forestry and woodcraft generally An article entitled « The 
Duty of the State as Regards Afforestation " shows, in a 
striking summary of the opinions e xpr es s cd on the subject 
by landowners, foresters and men of sdenct, that all are 
agreed that the State should aw coreag o extended aff orests 
tton The article indicates very clearly what the State 
can and should do with this object hi view 
In “ Afforestation and Local Taxation '* Sir Kenneth 
Mackenzie, Bart president of the society shows the 
disastrous results to the local taxpayer which ought foUerw 
indiscriminate afforestation In large, continuous mocks On 
land compulsorily purchased by the State The State eoidd 
do a great deal to encourage afforestation by private 
owners by removing the burdens which at present deter 
many from extending their plantations In the words of 
the author —“ There is a premium offered at present 
against planting—as long as an owner decuples his land 
with sheep he only pays rates on three-eighths of its vahia 
tion If he fences and pleats it he boa to pay rates on 
the full value appearing m the Valuation Roll'’ 

The Sitka Spruce as a Tree for Hill Planting and 
General Afforestation" (wfth plate) by Mr C/ozfer 
Durrit, is the most Important article which bar vet 
appeared regarding die sylviculture! characters and caps 
bill ties of this Important conifer 
1 Vegetable Remains from the Site of the Roman 
Military Station at Newstedd^ Melrose '* Is aa article 
which wttt appeal to historians and antiquarians* Samples 
of deposits from the pits and trenches of the Roman 
station were examined by Mr H F Tagg of the Jtovel 
Botanic Garden, Edinburgh The numerous twigs and 
branches examined belonged to some seven different species 
of trees which have always been considered indigenous 
There was no evidence to show the presence In Britain, at 
the period of the Roman occupation of this station of 
species of exceptional interest 

Mr W Mackenzie Forester, Novar contributes an 
article entitled * Underplanted Larch Plantations at 
Novar ” The sylvicultural methods adopted to combat the 
ravages of the larch canker fungus are clearly and 
succinctly described 

“ Continental Notes—Germany " by Mr B R tb h cntr op 
with ffgares, ghree a review of the recent sylvicultural 
developments in that country while Mr A G Hobart 
Hampden deals In a similar manner with French sjlvl 
culture 

The society's excursion to the forests of Bavaria which 
took place last August is interestingly described bv Sir 
Andrew N Agnew Bart fn 1 Notes and Queries '* are 
included many topics of great value to syhrlculturists and 
the 4 Reviews and Notices of Books " will bring them in 
(ouch wHh the recent literature on the subject 


WrOftK or A LOCAL SCIENTIFIC SOCIETY 

THI value of the work accompttshed by local attentive 
x sock ties Is, perhaps, not always given adequate 
recognition On what may be described ns the educational 
side, such societies create and foster Interest in the world 
of aaturs add out of this tomes the desire to Investigate 
parts ef the field of science. A report, pr o g ra mm e, and 
preMmtftaf address recei ved recently from the North 
London JUrentt History Society provide evidence of the 
well fim h f activity and pro g r am me spirit which should 
be eftanafteristic be a society that desires to extend a 
knosrMp of arieata and prem ise Us p ro g ress. The 
eoefety |« particularly to be congratulated upon Its retearth 
com mi tte e* which are concerned, among other matters 
wife the flora fcpldoptera and birds of the lore! district 
This district covers an area within twenty miles of St 
Paul's and is subdivided into twelve sections for recording 

As Instances of the valuable work which these com- 
n d tteee accomplish we mention a few points in the annual 
report for 190&—that for 1909 not yet being available. It 
appears that the adventitious flora of the district is spread- 

1 faw nbw *f tint Royal Scottish Atborfedharsl Safety, vet writ 
porttOmay »♦<* 
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tag wkWy, *Mle, M might b* «^cmI Om mMw flow 
is diminishing Twenty wedti Were r ecorded hr the fine 
time la neS, making She total of fi&s metes far til* 
district; Six of these ware aHeae, and dtit were beer 
records for (he outlying salt mar sh e s of wees Thureeck* 
Six ockQtione were maw «e the tot of LepaS o pSerOr bring¬ 
ing the total up to 54s# The ortdthotagtoal r t e s ar cfc com¬ 
mittee, which was inaugurated fit 190$, re cord s nv 
different species of birds of which seventy-nine were then* 
known to nest within the district Two members of the 


btotogtda! research commit**, Messrs L* & 

A. Bncot, h mo esMsd out a research on inheritance tot 
AM aka trfrgufori#ng*d ft paper on the results of their 
investigation wee, rdsgmaajreuid ta the Royal Society to 
February of last ywjr * 

It is dear, to<nm*fc -toRt the members are actively 4 
engaged in the extMfipfit and advancement of sttentiffe 
knowledge We ceujHfeiteta the society upon the keoH 
ness and energy of !m members and committees, both off 
which are worthy of emulation by other local scientific 
societies* The society has just taken rooms In Salisbury 
House. Fhtsbury Circus for its meeting-piece library* sad; 
collections. The annual subscription is only five smlHnga 
a year, bring kept purposely low In order to place tn* 
advantage# offered within the reach of everyone. It to 
to be hoped m«ay new and fatthfar ob s er vers still time 
be brought within the scientific field through the lustre* 
mentality of the society Subjoined is the main part of 
the presidential address delivered before the society on 
January 11 by Mr Louis B. Ffeout 

Let us have done with toe days of a nearly stationery 
membership of about sevfinty and an average attendance 
of perhaps a score or less, let ut individually use every 
endeavour to attract to our society alt toe nature-lovers 
with whom we come into contact whether they aspire to 
be called 4 naturalists or not, let us remember mat no 
one who lives within reach of London at all can now 
plead toe i*acc**tid»&*y of our meeting rooms as an excuse 
for holding aloof and that although our local researches 
will continue to justify our title of the * North London 
Natural History Society, * yet there It nothing whatever 
to prevent our drawing upon South London Just as ex¬ 
tensively as upon North London for our membership It 
Is proverbial that nothing succeeds tike success and If 
only the next few months witness anything like ths 
accession of new members which the new facilities make, 
feasible, ths future of our society should be wet assured. 

1 have directed attention more than ones to thff love as 
facts which has characterised the early career of most of 
those naturalists who have become the most famous far 
their (beerier The pioneers of evolution—Darwfo, 
Wallace and Bates—were all careful and accurate recorders 
at a time when most 4 mtare oottectors,' at least to 
entomology, no more thought of labelling every spedmew 
with tocakty and other details of Information than the. 
philatelist of labelling every stamp with the data of pur- 
chare and the name of the deafer from whom it woo 
obtained. The two hobbles were very nearly on a par 
The collecting was, without r eserva tion an sad (a toff 
and if the entomologist had any advantage over Mo 
brother collector, k wet only In that be Wet drr*^~ 
a somewhat mere mstfcetic taste and probobfr- 
he, too collected solely in auction-rooms and 
local! ties—a somewhat healthier body Scfeace *sid aft 
breathes ef r e se ar c h were squatty beyond the mental 
horizon of both j and how could U matter when or wtofw 
a specime n was obtained, unless It might be from thf 
mercenary motive of knowing how to obtain moral I 
do not say that too o utl oo k, of too average co fl s ct q r ton 
radically changed; I do not oven rey tout I<wish It 
radically to change. I have no patfehce with the lordly 
being who speaks and write* dfepersMugly, or area «r 
temptuously, of toe 44 tom caftretorT" ami forge* to 
he only theorises because!* remise* him ta da so, tost 
the ether only cottects with Kka Intent, but I think 01 
have now been educated up to that prim where tiny 
tub* that there te vidua to facts, and 1 Mbs tout tor 
majority of these to witting to 14 trim 


seriously " ta the extent ef observing and recording tote* 
facts t and If there ate upylktantog to toe too hSm «a« 
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jret realised -then things, I would urge them from hence- 
forth to beer their part in this movement, which may 
roault in lames more far-reaching than any of us can at 
the moment conceive* Let me repeat that It is not neces 
jury for every nature-lover nor for every collector to 
become a man of science yet everyone may become In 
some measure a contributor to science 

When do the facts observed or believed to have been 
observed become data? Not when they are thrown awey 
loosely into the chambers of memory, to be brought out 
again for use a few years later, clogged with the dust of 
time, or metamorphosed by long yet unsuspected contact 
with some subtle subconsciousness with which they ought 
to have had no affinity No, the memory, however excel 
tent. Is not a safe repository for facts which are to be 
used as data as soon as possible they ought to be reduced 
to writing For It is impossible to overestimate the 
Importance of absolute accuracy as a basis for all scientific 
generalisations 

I have often been impressed with the thought of the 
dependence of the greatest statisticians on the humblest 
recorders. Most of us have had questions addressed to us 
by Prof Karl Pearson on simple questions of family 
statistics, and the entomologists have been asked to 
furnish to the Evolution Committee of the Royal Society 
certain data regarding percentages of black and of white 
moths among their favourites These are but random 
examples which occur to me of what is constantly going 
on in the world of to-day and yet on the faithfulness 
of the replies to such questions may well hang the entire 
development of the infant science of eugenics the whole 
welfare and perhaps ultimately the very continuance of 
the human race hortunatelyy I behove—and one may 
hold this belief without a verv over-exalted estimate of the 
average integrity of mankind—the danger of wlUul per 
version of facts which are to be Used as data is extremely 
small. No doubt there are romancers here and there, and 
a de Rouge moat or a Dr Cook may set back the clock 
for a moment or two on occasions but men such as these 
have generally some motive of self Interest behind their 
romancing and I do not think there Is any large army of 
hoaxers for hoaxing s sake 

Although however there Is veiw little to fear from 
Wilful deceivers of their follows there is very much to 
fear from unconscious self-deceivers It is true that we 
have little to depend upon whether In nature-study or 
In scientific research but the evidence of our senses but 
ft is equally true that we must not allow ourselves to be 
deluded by our senses I have on other occasions urged 
that the cardinal virtue of a naturalist is fidelity to nis 
own observations but ho must make venr sure that they 
are observations and not Imaginings It Is a perfectly 
well-known fact that even careful and experienced men of 
science have sometimes been led astray by certain psycho¬ 
logical processes and have seen things which It has after 
wards been proved to demonstration were not and could 
not have been, present for them to see 

The subtle enemy which all observers and recorders have 
to fight Is 1 believe named by psychologists 1 sugges 
tlon n or more particularly “ auto-suggestion ’ All of 
us know, and yet few of us give the knowledge Us due 
weight In dealing with the analysts of our observations 
that whatever is present as a mental background Is ever 
liable to colour the newly arriving Impressions from with 
out If something which we see falls In naturally with 
our expectations that Is if its Incidence on the mind 
cause* no sense of jarring we assume that it Is correctly 
observed, and make no attempt at verification if on the 
other hand, it conflicts with our expectation—In other 
words, with post experiences or general habits of thought 
—We are sceptical, and demand a repetition of the obeervs 
tion before acknowledging that our senses have not deceived 
us Now Is there not really a great deal to be said in 
favour of a diametrically opposite course? Should we 
not be more suspicious of the expected often It le observed 
and more tratfful of the unexpected? I need scarcely add 
that I do not mean this to be the universal principle of 
ttfo we should have more than enough to do if every 
time we entered our homes we made it a duty to invest* 
Kite w heth er the familiar faces and objects with which 
we »eb— end had been expecting to romt—might not in 
reality be the phantasms of our own brain! I am referring 
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solely to phenomena which are under observation or in 
vestlgotion for furnnhing scientific data it Is In these 
that we are too apt to accept the expected, perhaps also 
too apt to discredit the abnormal 
A plain and evident observation made under no pre¬ 
conceived notion that it was about to be observed, may, la 
a normal state of health be noted down as a fact, and 
thenceforth relied upon If a member of our ornithological 
or Lepidoptera committee observes a bird or a moth with 
which he is well acquainted he is entitled to nuke and 
to use the * record which should be given full credence 
Of course there may be an err or—infallibility Is not an 
over-common attribute of man—and it is always satis¬ 
factory if two or three can make the observation 
simultaneously or m such a w ly as to confirm one 
another or if as with our botanic a! committee a speo 
men can be obtained as a voucher but no good purpose 
Is served by constant suspicion of data of this land unit** 
the recorder has proved himself untrustworthy On the 
other hand, the observer himself should be the first to 
desire every possible verification especially in cases of 
intricacy or difficulty of observation such as In most 
microscopic work or where he has any reason to suspect 
that the wish Is father to the thought " In all such 
cases a fact should not be considered as established until 
It has been verified two or three times, and under the 
most favourable conditions obtainable 
The most difficult questions of all have been left until 
last and I really do not feel competent to give either an 
adequate answer What facts or data are worth record 
Ing? And what steps should the recorder take to place 
them at the disposal of the specialist who could use them? 
In regard to the first question I would say that ideally 
almost everything Is worth recording but practically life 
is too short nature too long While we are staying to 
record something commonplace or already well known we 
may be missing valuable opportunities of turning our 
attention to something more important A retentive 
memory should be cultivated so that we may know to 
some extent what hag already been established by our 
selves or others and we shall then find that the most 
casual passing attention will suffice to accumulate anv 
supplementary testimony that may be needed For the 
rest I tillnk we ought to work upon the principle that a 
few things thoroughly observed and confirmed will form 
from us a worthier contribution to the sum total of science 
than a hundred half-observed and htif-guessed at As to 
the second question To what use should the recorder put 
his data? I touched upon this In my former address but 
there are great difficulties In the way of the application 
of sound methods and the ideal arrangements arc as yet 
far off A society like ours ought to have a research 
committee In every possible field of nature-study besides 
one or two committees for coordination of work alont, 
different lines—organisation biology topographical know 
ledge bibliography—besides a sort of clearing house for 
miscellaneous Information then (and not until then I 
fear) it will be possible for observers nghtly to place their 
data and though much will be handed in which leads no 
further there will also be much solid material for the 
rearing of the noblest edifices In the future of natural 
history research 


UNIVERSITY AND EDUCATIONAL 
INTELUGENCE 

Oxford —The Hebdomadal council has appointed Prof 
Poulton F R S Dr Dixey fellow of Wadhara. College 
and Dr Malcolm Burr New College as representatives of 
the University at the Internationa! Congress of Entomology 
to be held at Brusrets in August next 

Wb team from Science that Columbia University has 
reoeivad an anonymous gift of To.ooof. for the erection 
of a building for the faculty of philosophy The University 
has also received anonymously 3000! for work In agn 
cultural education From the same source we gather that 
a sooteglcal laboratory is to be erected at the University 
of Pennsylvania at a cost of about go 000L In making 
the announcement recently Provoet Harrison stated that It 
would be 41 the most complete biological laboratory yet 
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erected By the will of Mrs Mary A Richardson Tufts 
College Is to receive 8000 1 for fellowships 

By the Will of the late Prof Hilary Bauerman, the sum 
of 500 1 is left to the Memorial Fund of the Iron and Steel 
Institute The residue of his property (about 15 000/) is 
left subject to a life interest upon trust to be applied 
by his trustees in the encouragement of the study of 
mineraloglcal science at the Royal School of Mines by 
means of lectures on subjects of prominent or educational 
interest at the time but which are not included in the 
ordinary list of subjects taught and for making grants to 
<nable students to make special Investigations or to enable 
them to travel for the better pursuance of their studies 

In addition to the regular courses of instruction given 
by Profs Sedgwick and MocBrldc and by Mr Dobell at 
the Royal College of Science a series of special courses 
on Important departments of zoology are being delivered 
bv lecturers each as specialist in his particular branch A 
course on heredity and variation by Mr A D DnrbUhire 
has just been completed and two other courses of great 
interest will commence shortly One of these courses will 
be delivered by Dr t J Allen, director of the Plymouth 
Marine Biological Station and will treat of marine biology 
with special reference to its bearing on fishery problems 
as well an on oceanic science The question of the feasi 
bihtv of the artificial rearing of marine animals of economic 
importance will also be dealt with An opportunity will 
thus be afforded to the student of obtaining in u condensed 
form the results of a lifetime devoted to this form of re 
search The lectures will be delivered on Tuesdays 
Wednesdays ond Fridays at a p m commencing April iq 
and wilt be accompanied by practical work for the benefit 
of which salt water aquaria have been installed in the 
Royal College of Science and are now in successful opera 
tion at the conclusion of the course 111 I-omlon the prac 
tiral part of the course will be continued at the Marine 
laboratory Plymouth during July for those desirous of 
prosecuting the study further Another of these courses 
treating of organs of embrvonlc and fneta! nutrition is 
in charge of Mr Richard Aashrton md will be held on 
Tuesdays and Thursdays at ^ pm beginning on Tuesday 
April 19 This course will deal with the comparative 
anatomy and physiology of the placenta in a comprehen ive 
way taking Into consideration all cases of trophic con 
nection between mother and offspring throughout the 
Vertebrata and tracing thus the fully developed plmentn 
of the highest forms from its first beginning An m taunt 
of the oestrus cvcle will also be given and the question of 
the influence of the internal secretions of the generali\e 
organs on the organism will also be dealt with The 
course will be accompanied bv demonstrations nnd practical 
work Such a course has never before been given in 
T«ondon and it should enable a medical student to grasp 
the meaning and physiology of the placenta In a way un 
attainable to those who have only had acquaintance with 
the human type of the Organ 

In an address at the recent annual banquet of the 
American Chemical Society Dr R C Maclayrin pre-i 
dent of the Massachusetts Institute of Technology referred 
to the necessity for keeping Industry in the closest possible 
touch with science In the course of his remarks he 
said — 1 The awful example the standing warning in this 
respect Is the case of England There a few years ago 
was celebrated the fiftieth anniversary of an English 
chemists epoch-making discovery of mauve, ond yet the 
jubilee, in honour of this man of science was the occasion 
of the funeral oration of the colour industry in his own 
country This deplorable result was brought about entirely 
by two thlftgs that are closely relatedfirst the failure 
to keep industry in close touch with science and lecond 
thtf Impatience of the manufacturer and his narroWncsrf as 
a self-styled practical' tamn The practical Englishman 
is too apt to be impatient of the slow processes of research 
Re wants to be compensated In hard cosh and at once 
The-Germait on the other hand has learned to be no less 
practical hut he has retained the traditions of a race of 
idealists plodding patiently and surely to .success But the 
’■of m 4 ustti(U chemistry Is not the only one In which 
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the times arc critical and exciting That Is equally true 
of the pure -science itself I hope thy own predilection for 
physics does not mislead me into thinking that the most 
conspicuous development of chemistry during the pefct 
quarter of a century has been on the physical side but in 
any case there can be no question that the artificial 
boundaries between physics and chemistry are being rapidly 
removed and of course it Is well to have it frequently 
brought home to us that all such boundaries are purely 
artificial One point suggested by recent experiences Is 
that we shoutd pay more serious attention than we usually 
do to the logic of science and have as clear ideas as 
possible as to what wc am really aiming at as to what 
we can reasonably expert to do and not to do It Seems 
unfortunate that men of science are still so much scared 
bv the bogey of metaphysics What we have to be afraid 
of is not metaphysics but bad metaphysics and it is 
difficult to accept the simple faith of many a man of science 
that his metaphysics Is to be preferred to any other brand 
merely because it is either unconscious or naive A little 
quiet thought and study should at least have the good 
effect of enabling us to preserve our calm when things 
seem to be tumbling down We should realise perhaps 
that a science like chemistry is above all else a work of 
art and that concepts like atoms energy and the like ore 
not much more than pigments with which we paint our 
pictures The next generation may find new pigments or 
mix the old ones differently 


SOCIETIES AND ACADEMIES 

London 

Oeologieal Society M»reh 9—Pro* W W Watts 
F R S president in the chair —E E L. Dixon and 
A Vaughan rhe Carboniferous succession in Gower 

tamorganshire) The succession in three districts in 
Cower is described With the description of the litho 
logical sequence are notes on some breccia like limestones 
on lagoon phases nnd the origin of radlolanan cherts 
From the faunal sequence it Is concluded that manv zones 
are characterised by the same iiKHemhlages ns in the 
Bristol area The lithological sequence shows (1) that over 
the area the depth of the Carboniferous sea underwent a 
r>cle of change during J-owtr Avonian time the initial 
deepening being followed bv shallowing up to the top of 
the lower part (. of the Synngothyris zone deposited 
almost at w a level (3) that a cvcle marked the ensuing 
period up to thi too of the Semmul 1 zone (3) that a cvcfo 
took p’ace In the Dibunophyllum zone the latter reaching 
the surface and (4) that a fourth ivile characterised th* 
losidonomya zone A comparison of the sequences and 
thicknesses in the districts shows that the axis on which 
the movement during the first cycle hinged was different 
in direction from the axis during the second cycle The 
bearing of these movements on the question of the delmutft 
tlon of the divisions of the Avonian is then discussed It 
is suggested that the base of the upper part of the 
Svnngothyris zone should form the base of the Upper 
Avonian The base of C, in at least two localities is 
connected faunallv with the zone* below whereas the 
fauna of the mam mass of C passes Into S, without 
appredable change other than the introduction of Litho 
strotlon Probablv the break between the I-ower and tne 
Upper Avonian should be taken at a level within C rather 
than at the base of the Scmlnula zone 

Phvsical Society M*rch 11 —Prof H L. Csllender 
FRS president In the chair —Dr W H laotss 
Coherers A method of Investigating detectors is developed 
with special reference to the relations between the energy 
given to the detector in the form of electrical -vibration* 
and the energy delivered bv tha detector, as direct current 
to the circuit of the Indicating Instrument The quthor 
puts forward the hypothesis that the propertied of an oxide 
coherer mav arise solely from the temperature Vocations 
caused In the minute mass of oxide at the cotftacr by the 
electrical oscillations and bv the aoolied E M P He 

examines the hypothesis mathematically and shows that 
most of the phenomena recorded above can In this way bt 
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accounted for as perfectly as the present state of the 
measurements permits — G C ft lmpeon Earth air 

electric currents The paper describes a method for record 
tag automatically the electrical current which passes from 
the earth into the air during penoda of fine weather A 
large plate (27 metres*) was placed in the open as near 
to the ground as was consistent with efficient insulation 
this was then connected to an insulated vessel from which 
water issued through an orifice surrounded by an earth 
connected cylinder The water as it dropped from the in 
sulated vessel carried away by the well known collector 
action alt the charge which the exposed plate received 
and the latter remained at xero potential The charged 
water drops were collected in a vessel connected to a self 
registering electrometer which was earth-connected for an 
Instant at the end of every two minutes The paper 
describes the sources of error and the method of determin 
tag the value of the earth air current and of the con 
ductmty of the air from the records of the electrometer — 
Or D D Itssls An automatic Tocpler pump designed 
to collect the gas from the apparatus being exhausted 

Zoological Society March 15 —Mr E f Newton F R S 
in the chair —1 Qootfsy A contribution to the skeletal 
anatomy of the fish Chlamydoselachus anLumeus Gar 
The author dealt with the anatomy of tne axial and 
appendicular skeleton paying particular attention to the 
structure of the notochord He stated that the notochord 
In th s fish had generally been regarded as unconstncted 
except at the extreme anterior extremity but that he had 
ascertained the presence of well-developed calcified cyclo 
spondyhc centra at the anterior end of the column, and 
of calcified c rlospondyl c centra of two sixes in the main 
caudal reg on — W R Ogilvlw Orant Additional notes 
on the birds of Hainan The notes were based on a 
•mall collection of Ha nan birds recently forwarded to the 
Zoological Soc ety by Mi Robert Douglas of Shanghai 
and at the suggestion of Dr Chalmers Mitchell, FRS 
presented to the Natural History Museum The collec 
tlon contained several species of great Interest and two 
were described as new nameh Ttphrodomis hamanus 
and Pitta douglast Among the rarities attention was 
directed to the remarkable magpie (Temnurus mger) with 
its curious truncate tail feathers the beautiful green jay 
(Ctisa katsumatae) recently described by the Hon Walter 
Rothschild and a bulbul (Pycnonotut wwnm) not 
hitherto recorded from the island —Dr Einar Lflnnbsrr 
The variation of the sea-elephants 

Royal Meteorological Society March 16—Mr H 
MeUlsh president in the chair—Captain H G Lyone 
Climatic influences In Egypt and the Sudan From early 
times the ancient Greeks recognised the marked difference 
between the climate of the Mediterranean and that of 
Africa and Aristotle indicated correctly the rains of 
Ethiopia as the cause of the annual flood of the Nile 
Travellers have supplemented our knowledge from time to 
time but only with n the last ten years has a network of 
meteorological stations given precision to our views and 
furnished a basts for further Investigations The com 
paratively low relief of the country which lies at a vast 
land area in low latitudes combined with the effect of 
die north easterly trade winds which sweep over it pro 
duce the hot and dry conditions which are so characteristic 
pf north-eastern Africa Modified somewhat In the north 
by the warm waters of the Mediterranean and In the south 
by the rains of the monsoon in summer the highest 
temperatures and most and conditions are reached between 
Wadi Haifa and Dongola where northerly winds clear 
does and a great range of temperature prevail throughout 
the year The important rains are those railing In Uganda 
the southern plains of the Sudan and on the tableland of 
Abyssinia, since they not only provide the whole supply 
of the Nile and its tributaries but largely control their 
reglmei Fed by the south-eastefly air currents blowing 
m from the Indian Ocean these monsoon rains supply the 
equatorial lakes and the tributaries of the Nile but It Is 
the Abyssinian tableland with its heavy summer rainfall 
which Is most effective since it furnishes the whole of 
the Nile flood and enables the Nile to maintain Itself 
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through 1500 m les of desert As the sole source of the 
fiood the variation of these rains directly determines the 
abundance or deficiency of Lgypt s supply ao that this 
climatic problem is of immense importance Hardly less 
important in these days of intensive cultivation of cotton 
is the study of the winter storms which occasionally break 
in the Sudan and Abywsi 1 4 raising the level of the nvera 
and increasing the supply of the Nile appreciably at a time 
when the normal supply is inadequate the climate of 
the region not only influences the water supply but the 
great range of temperature rapdly disintegrates the rocks 
and the wind removes the finer portion of the material 
In this way the desert* are being constantly modified and 
vast range* of sand dunes are piled up The distribution 
of vegetation is very markedly influenced both by the 
moisture and by the phys cal character of the country 

Linnean Society March 17 —Dr D 11 Scott 1 >R$, 
president in the cha r —F P fttobtring The life 
history of Chermit htmalayensts on the spruce (Ptcca 
Monnda) and elver fr (Abies Wtbbtana) of the NW 
Himalaya 1 he life h stor es of the European species of 
Chermcs C abietis and C vtrtdis have been studied by 
Blochmann and L Dreyfus in Germany Cholodkovsky in 
Russia and more recently by E R Burden of Cambridge 
It Is now well known that C virtdts has alternating senes 
of generations upon the spruce and larch The discovery 
that a species of Chernies formed (,alls on the spruce in 
the Himalaya was first reported by A Smythies of the 
Indian Foreign Service in 189a lhese were considered 
by the late Mr Buckton to be Chermcs abtetu Investiga 
tiona commenced by the author in May 1901 and carried 
on intermittently up to July 1909 have led to the discovery 
that this Chermes although an undesenbed specie* has a 
1 fe h story somewhat similar to the European species of 
the genu* having sene* of agamic generations alternating 
between the spruce and s Iver fir (which grow together in 
mixture In the western Himalaya) with a sexual genera 
tion occurring but once a year in the autumn on the 
spruce The paper shows that the Himalayan insect 
passes through similar generations to its European con 
genera to which the names Fundatnces Alatse Colomci 
Sexuparo and Sexuale* have already been given by Euro 
pean investigators The periods at wh ch these generations 
are to be found upon the trees in the Himalaya differ con 
siderably however, from the Fur ope an ones and are 
apparently chiefly governed by the appearance of the mon 
soon early in July in th s region R S tacnaii A 
contr button towards our knowlcd^ of the neotropical 
Ihysanoptera 

Institution of Mining and Metallurgy March 17 — 
Mr Fdgar Taylor president in the chair —W 4 
MaoLtod 1 he surface co idenser in mining power 
plant The authoi conducted a number of tests on the 
w nding engines of a m ne w th which he was connected 
the results of which were embod ed in this paper together 
with a vast amount of other nformatioi concerning the 
relative consumptions and effit ncies of condensing and 
non condensing engine* He found that the empl oyme nt 
of condenser* was d stinctly benefic al in both respects 
even under the interm ttent co 111 ons attaching to most 
min ng power plant* and the results of his investigations 
have enabled him to determ ^ w th some exactness the 
loading features to be emphas «ed in the laying down of 
a condensing plant *u tabl* for work of a more 01 less 
intermittent nature as in the case of winding engines 


Caubridox 

Philosophical Society lebraaiy at —Prof Seward vice 
president in the chair —Prof Nanett Mimicry in 
Ceylon Rhopalocera w th some notes on the enemies of 
butterflies—A R Brown The Andaman Islands Some 
of the features of the physical anthropology and the social 
life of the aborigines of the Andaman Islands were briefly 
described The extremely primitive characteristics of the 
Andamanese are to be attributed to their long Isolation from 
all other races and peoples ind tl e stability of populatlo 1 
—T G Mwards 1 he process* >n and pupat on ol the 
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larva of Cnethocampa pmtvora *lhe processionary habits 
of the larva of this moth—which Is abundant in the pine 
woods of the neighbourhood of Bordeaux—were first studied 
by Reaumur in 1736 and again by Fabre in the latter half 
of the last century Both these writers describe the life- 
history and habits of the Insect In considerable detail The 
present paper which is a summary of observations made 
during a fortnight spent at Arcachon is an attempt to sup* 
plement these accounts by supplying information on certain 
points which still remain obscure The procession Is one 
of single file the whole moving along a silken thread 
which Is commenced by the leader and added to by all the 
larvae In succession The author found that though any 
larva could function as leader yet the leader was capable 
of taking a real initiative In cases, such as the selection of 
a path burrowing for pupation, &c the satellites following 
him whether influenced by the same stimuli or not The 
circulating mass is a formation which the larvae fre 
quently adopt when on the march It consists in an 
assemblage of larvee moving among each other, the mass 
as a whole remaining stationary A circulating mass 
Is always formed before the larvae burrow for pupation 
The leader appears to start the process of formation by 
assuming a zig-zag mode of progression which is followed 
by the satellites Though the order Is completely broken 
up within the mass yet it was found in every case observed 
that the leader of the procession which was re formed 
from it was identical wltn that of the original procession 
This was ascertained by marking the larvse by means of 
fine sand or flour scattered over the dorsal papilla Pupa 
tlon occurs beneath the ground, and is complete about 
nineteen days after burrowing The burrowing is a 
collective process in which all the larvse within a circu 
lating moss take part —Prof W lumsids Double sixes 
—H Batsman The solution of a system of differential 
equations occurring In the theory of radio-active trans 
formations—Dr Young The change of order of Integra 
tlon in an Improper repeated Integral —R T Beatty 
The production of kathode particles by homogeneous 
Rfintgen radiations The kathode particles produced when 
these radiations pais through a thin silver leaf arc absorbed 
by air so that their coefficient of absorption is a linear 
function of the coefficient of absorption In aluminium of 
the exciting radiations The total energy of the kathode 
particles set free In the leaf Is proportional to the absorp¬ 
tion by the leaf of the radiations The range of these 
particles in hydrogen relative to that in air increases with 
the speed of the particles from 5 to 8 The total ionisation 
produced by any bundle of these kathode particles when 
totally absorbed in hydrogen is the same when air replaces 
hydrogen —Sir J J Thomson The scattering of rapidly 
moving electrified particles by matter and its application 
to the determination of the number of corpuscles In the 
atoms of the various elements An expression for the 
scattering of a pencil of rapidly moving electrified particles 
Is found by the following method First calculate thh 
average deflection of the direction of motion of an electrlfied\ 
particle when passing through an atom which is assumed/ 
to consist of a large number of corpuscles placed In a 
sphere of uniform positive electrification the expectation 
of any angular deflection after a large number of particle* 
have passed through a large number of atoms can then be 
found by the theory of probability In this way it Is 
shown that the average angular deflection when a pencil 
of rapidly moving particles passes through a thin plate 
of thickness t is 

where v is the velocity of the particle e the charge and 
m the mass of the particle, N the number of atoms In unit 
volume of the plate and N t the number of corpuscles in 
each atom In the plate hence If we measure the scattering 
of such a pencil we can determine the value of N, 

Manchestw 

Literary and Philosophical 8ociety, February as.— 
Mr Francis Jonof, president, in the choir —A Brother* 
Halley’i comet as seen in 1835 compared with Donati s 
In 1858 Good drawings or sketches of Halley s comet 
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seem to be rare Sir John Herschel saw the comet at the 
Cape of Good Hope, and from his sketches It was not 
very conspicuous Struve in 1835 gives a sketch which 
shows It to have been bright probably when It was near 
the sun, but as a brilliant object it must have been very 
inferior to several which were seen during the nineteenth 
century rhe author has a distinct recollection of seeing 
the comet In 1835 The object certainly was not so bright 
as Struve shows it to have been and still greatly inferior 
to Donati’s comet It Is generally spoken ox now as likely 
to appear as a brilliant object but the author points out 
that there is little evidence for the assertion —Dr H F 
O o war d The Inflammability of gos-mlxturcs Hydrogen 
and oxygen mixtures were lhown to be capable of In 
flammation at a much lower pressure than had bean 
imagined previously If the igniting spark were produced 
in the most suitable manner Minima for sparks of 

various nature with electrodes of various kinds were given 
March 8 —Mr Francis Jones, president In the chair — 
D M S Watson Upper Liassic Reptilia part li the 
Sauropterygia of the Whitby Museum Hie chief Plesio 
saur in the Whitby Museum is the type-specimen of 
Plestosaurus proptnquus Blake This is re-described In 
the present paper It Is a member of the large-headed 
group of Plesiosaurs but differs considerably from other 
I lassie species such as Thaumatosaurus 11 me/tttcephalus 
(Stutchbury) and Rhomaleosaurus cramptoni (Bally and 
Carte) It may possibly be necessary to found a new 
genus for the species The other remains consist of small 
groups of vertebr® one set of which, containing fifteen 
cervicnls of Sthenarosaurus dawkinsi (Watson) may be 
Owen s type-specimen of Plesiosaurus coelospondytus — 
Sir W II Ba!l*y Mr Myrlng’s recent discoveries of pre¬ 
historic pottery in Peru Mr Hewitt Myrlng a 
mineralogist and mine owner visited the Chincuna Valle* 
in Peru and explored some sand ridges with the view of 
finding something in the Inca graves The valley how 
ever had been used as a cemetery not by the Incas but 
by the Chimus who preceded them In the occupation of 
the country and the work of exploration brought to light 
several hundred pieces of pottery of great variety and 
interest The pieces are well preserved owing to the 
absence of rain and the consequent dryness of the soil 
This pottery some of which recalls that of China India 
and Egypt shows great care, skill and art especially In 
the modelling of the human face and is remarkable in 
that no two pieces are alike a fact which demonstrates 
the author thinks the Intellectual liberty and briginal 
genius of these early craftsmen The age of the pottery 
Is not known and may be several thousand years About 
one third of the pieces discovered have been secured for 
the British Museum and It is hoped that shortly some 
portion of the collection mav find a permanent home In 
Manchester 

EDINDimCH 


Royal Society February 7 —Dr J Burgess, vice president, 
in the chair —Prof Cossar Iwart The short tailed 
domestic sheep—Principal Lsuirl* Electromotive force of 
cells with a single salt and two solvents The paper gave 
some preliminary results with cells in which potassium 
Iodide was the salt and water and alcohol the solvents 
as, for example, the relation of the electromotive force to 
the strengths of the solutions the variation with tempera 
ture ana the connected thermal properties &c In co¬ 
ordinating the curious results obtained the author brought 
forward some suggestive views as to the distribution of 
molecular energy in the two solutions —Prof F G Bally 
A stereoscopic optical illusion When two objects are 
nearly in the line of vision so that when one Is clearly 
focussed the other appears as two images one on each 
side of it this clearly focussed object appears to be under 
certain conditions distinctly nearer to the observer than 
it reallv Is The phenomenon was noticed accidentally, and 
a careful study snowed that it occurred only for a certain 
range of distances It was evidently a physiological effect 
—Drs E P Oathearft, J Oray, and A Btaok A new 
form of resgitory respiratory calorimeter for physiological 
purposes The temperature of the entering and issuing air 
was measured by platinum thermometers or thermoelectric 
junctions the whole being under perfect automatic control 
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so that the exact amount of heat generated within the 
calorimeter could be estimated —Dr T Muir The theory 
of penymmetric determinants In the historic order of 
development up to i860 and the theory of bigradients In 
the historical order of development up to i860 

February ai —Dr Traquafr FRS vice-president in 
the chair—J Murray Scientific work of the British 
Antarctic Expedition of 1907-9 Moraines were traced on 
the rides of Mount Erebus to a height of zzoo feet At 
the same time there are abundant evidences of recent 
elevation of the land to the extent of several hundred feet, 
so that it cannot be said that glaciers ever stood so high 
as the moraines now stand. The tabular Antarctic Ice 
bergs appear to consist of compressed snow not Ice They 
float very high the depth of the substance below water 
being just about equal to the height above By the 
fortunate re-discovery of a depdt laid down by Captain 
Soott on known bearings six years previously the average 
rate of travel of the Great Ice Barrier at its western edge 
was found to be on the average about 500 yards per 
annum The accumulation of drift on the Barrier surface 
was measured at the same place and averaged just above 
z foot per annum of compressed snow With these some¬ 
what rough data as basis It was estimated that the snow 
cliff which to a height of 200 feet forms the face of the 
stratum at sea level must have originated some fifty miles 
to the south some 200 years ago Yet under this long 
continued weight of accumulated snow the material is not 
transformed Into ice The original glacier ice depressed 
beneath the accumulating snow seems to have been 
corroded away below sea level as the whole barrier moved 
outwards from the land valleys Some important con 
elusions may be expected to result from a study of the 
rocks collected especially if the discovery of coal and fossil 
wood should lead to the determination of their geological 
horizon Of the optical phenomena observed one of the 
moat Interesting was the projection as long tapering dark 
bars through the air of the shadows of mountain peaks 
Under certain conditions the observer saw the shadow of 
Erebus cast on to Mount Lister appearing as a circular 
arc reaching a height of 30° or more above the horizon 
The observer was looking transversely to the direction of 
the shadow Aurora displays were very frequent They 
seemed to be dominated bv the mass of Ross Island and 
frequently circled Mount teebus The chief fact of bio¬ 
logical Interest was the abundant development of micro¬ 
scopic fauna and flora In the shallow lakes The micro- 
fauna survives from year to year frozen In the ice without 
suffering Injury The lakes attain a temperature as high 
as 6o° F in summer and In winter may go down to 
—40° In some deeper lakes which do not thaw in 
ordinary summers many live animals were found at the 
bottom under is feet of ice These must have been frozen 
for years It was shown by experiments that they can 
endure being heated when In the drv condition almost to 
the boiling point and cooled to — zo8° F a range of 300° 
A* regards the vital phenomena exhibited there was a 
striking contrast between the fresh water animals and those 
living in the sea not many yards awav These perform 
all their vital functions several degree* below the freezing 
point of fresh water and are killed if the temperature 
either rises or falls one or two degrees The rotifer fauna 
of thft Antarctic lakes which alone has been fully worked 
up Is very limited Sn numbers and presents distinct 
peculiarities Of the sixteen species recognised five are 
at present unknown elsewhere and many of the others 
differ from the usuM types These facts point to long 
Isolation and difficulty of acrets to the region 

Dublin 

Royal Irish Academy February a8.—Dr F A Tsrleton 
president in the chair —J J Simpson A revision of the 
Juncellld group of the Gorgonellldse According to the 
author the Juncellld group of the family of flexible corals 
(Gorgonellldae) comprises the genera Juncella Elhsella 
Sdrpearla Sdrpearella Ctenocella and Nlcella Having 
had special facilities for studying these forms In the living 
condition when taking part In some of the cruises of the 
Indian Government steamer InveiUgator the author has 
been able to add a good deal to the knowledge of their 
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mode of life structure and distribution of which In some 
cases our information was very deficient He directs special 
attention to the great taxonomic importance of the canal 
system and the character and variety in type of the minute 
spicules A full description of the family GorgoneUldss 
and its genera with new diagnoses, conclude mis con 
tribution to our knowledge of the flexible corals — 
J Adam* and G 11 Pattiybrldga A census catalogue 
of Irish fungi This paper contains an historical account 
of the previous work which has been done on the Irish 
fungi and Myxomycctes from the first published records in 
iva6 up to the present day, together with a complete 
bibliography of the subject It also contains a complete 
list of all the fungi hitherto recorded as occurring In 
Ireland together with a few hitherto unrecorded specie* 

1 he arrangement follows that adopted in Engler and 
Prantl s Pfianeenfamihen * in the main and tne distri 
button of each species In the four main provinces and in 
twelve sub-provinces Is Indicated The total number of 
species including Myxomycctes recorded is 1464 which 
probably represents far from the actual number of species 
occurring in Ireland seeing that the province of Connaught 
is at present almost virgin ground so far as these plants 
are concerned —J Adams A list of synonyms of Irish 
alga with some additional records and observations 
The greater part of the paper consists of a list of the 
names under which Irish species of alga? were originally 
published and of the modern names of the spreies to 
which they are considered to be oquhnhnt either in whole 
or in part Some additional records have been brought 
together numbering rather more than a hundred species 
There is a revised census of species a list of errata occur 
ring in the “ Synopsis of Irish Algae published In 1908 
and some additional bibliographical records 

Paris 


Academy of Sciences March ai —M Fmile Picard m 
the chair—M Matohnlkoff Experiments in typhoid 
fever Hitherto it has been impossible to make satisfac¬ 
tory experiments with this disease on animals owing to 
the invariable fatality but by making the attempt of In 
oculatlng a chimpanzee with typhoid matter from infected 
excreta many interesting observations have been obtained 
which are described—J Oulllauma Observations made 
on the sun at the Lyons Observatory during tqoq A 
OhAtolwt A transformation cf continuous arithmetic 
fractions—A Cotton and H Mouton The magneHc 
and electric bi refractivity of aromatic liquids and the 
theory of molecular orientation —Ch Mauraln Variation 
with temperature of the magnetic properties of iron in1 R 
weak magnetic field —M BoWn The phenomenon of the 
extinction of sound in iron —Jean Maunlar pic law* 
of combustion —J Villa and W Maatraaat The hydro¬ 
fluoric hydrolysis of cellulose — I •lartn*ham An un 
stable variety of Nigella NtgeUa damasenia emtate 
obtained after a mutilation —I Moraaw and r Vl»«* 
The use of lead arsenate In urn culture Among other 
observations it was definitely shown that the lead arsenate 
did not make its appearing subsequently in the wine — 
Maurice Moldaror Thr filtration of diastases—M 
Doyasr The normal secretion In the liver of a substance 
preventing coagulation of the Wood Jean Olala The 
violation of a blose sugir derived from amygdattn —MM 
UfrithM and *o*#r Malta fever in France —L 
Undot The raising of flour in baWnfl—Ph OMnatMtwd 
The architecture of the central part of the Monta du rorei 
—Marcellm borne vertebral fossils from the dis¬ 

trict south of Tunis—M Nouallhne-Uloch and Fdmond 
Maillot The rise of the Seme in Januarv Tebnmrv ipto 
—B OMItsliw The determination of the epicentre of an 
earth tremor from the data provided by one seismic 
station 


Asiatic Society of Bengal March a —I H Burklll 
Note* on the pollination of flowers in India note 
No 7 A few observations made in tho Central 
Provinces and Berar The notes wera made In the 
Central Provinces and Berar chiefly tn the Melghat 
In the Welghat at the end of the rtina flower Milting 
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Insects are rare Megachile albifrons was observed to be 

a regular visitor to cotton-flowers in northeastern BuUana 
At cotton has been asserted to be seU-poUlnated constantly 
in western India and as some of the agricultural depart 
ments have been endeavouring to Improve the plant on the 
assumption that races ought consequently to continue pure 
though grown by the tide of other races tha observation 
has Interest in directing attention to the aeceselty of rely 
Ing on artificial pollination In breeding experiments Apu 
dorxata was observed to work in the dawn and dusk on 
the flowers of Dalbergia SUsoo at Nagpur —1 H Buridll 
Note on the spreading of Croton jfarxiflorus Morung 
along the Assam Bengal Railway Tale Introduced plant 
has reached Lumdlng and Gauhati by means of the Assam 
Bengal Railway along which it is to be found In several 
places between them and Chittagong Chittagong is the 
port whereby doubtless It entered India 


RAktcfm *tocirrv at tij —Sow* methods of using tha Alternating 
Currant Maim for Routgen Ray Work Dr O B Rattan. 

tKtrrnrriOH or Klecteical Evoikum. at 8.—Tha Prograaa of Elactrlc 
Braking on tha Glasgow Corporation 1 ram way* A. Garrard 

FRIDAY Aran t, 

Rotajl IvsTmnriOM. at e.—LowaR Obaarvatory Photographs of tha 
Ptanatv: Prof Parciral Lowell 

Iwrmrnoit or Cmr Enoinber* at 1 Tha Reconstruction and Ex 

tension of Igrvmont Parry Pltr G H Hodgson and H M Gall 

Physical Society at 8*—An Experimental Damonstratton of ths loading 
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Materials W £Soobla, 

Royal Astronomical Society at 3. 

SA TURD A Y, April 9. 

Royal Ixrrmmoi* at 3.—Balls, Carillons and Chime* W W burmfcr 


GdTTtKOW 

Royal Society of Sciences —Ths Na krtekten (pbjsico 
mathematical section) part iv for 1909 contains the 
following memoirs communicated to the society — 

July 3 —G A ng s nhslatsr Cloud observations in 
Samoa. 

November so —Rudolf H Wsbsr Asymmetric and 
symmetric tensors.—The late K lo appr lti and L 
O slgsr Seismic waves ill calculation of path and 
velocity of precursive waves Poisson's constant in the 
interior of the earth 

December 4.—Researches from the Gfittlngen University 
chemical laboratory xxli Remarks on the tetplnene 
question 

The 11 Business Communications" port U for 1909 
Include the text of the address presented to the University 
of Cambridge at the Darwin centenary and a discourse 
by G Mrthsld on organisation, morphogenesis and 
metamorphosis in plants 


DIARY OF SOCIETIES 
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sad F Hofndan 
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Society op Rnoinkpm at 7 jo.—Moolmobi Waterworks P G ScotL 

Ariytotslian Society at 8 — Bergson t Thsory of Instinct H Wildon 
Cut 

Society op Chemical Industry at A—Tha India Rahbar Industry 
Dr P Schldrowiu. 
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Alcoholic FarmantstKMi Dr A. Harden F R.& 

Zoological Bocipty at 8.30.—Oh the Alimentary Tract of Certain Birds, 
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F R*S —Tha Caudal Fin of the 1 akostomi: R. HWhltabonsa -Soma 
Notes on Tasmanian Frogs T M 9 . English 
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CJUedoniaj* Raflway at Gkagow D. A. Mstheeocu—The Queen Alex 
sodra Bridge over the River Wear, Sander land F C. Buscarlat and 
A* Hunter 

Faeauav Society, at R—'The Nature of ths Action of Dyeing W P 
Dreapw —The Electric*! Theory of Dyeing Prot W W Hal d an e Gee 
end W Hamaoo. 

WBDNRSDA Y % April fi. 

SoCixnr op Public Analysts, at L-A Note 00 tbs Composition of the 
Milk yielded from Cow* on a Pasture manured with Potesh and Phot* 
pha r os J GokUng and S. G Patna.—Note on the Influence of Solvents 
Drying of Mpseed Oil W B. F Ftowney —An Improved Method 
for ths Eetioukthw of Titanium A. GoontelL—Extraneous Mineral 
Matter m Riee F W Richard**. 

Entomological Society, at I —On the Behaviour of Coleopters during 
IbodTN H Joy 

THURSDAY. Apeil y 

Repu. ImgrrruTiOH at 3.—The Himalayan Region Dr Tom G. 


Lnpnuur Socsmr, at 8 —Flm seedlings showing MendeSan Reealu 
A. Hnrf.-Ou Scaadto g, ctl^y 

Mep-water, cooectea round Funafuti by n N 9 rptgw is F Gapma 
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CRYSTALLOGRAPHY BY A PHI S/C 7 ST 
(ours de Physique Bv Prof H Bouasse SixiAme 
partfe, Etude des Syirtf tries Pp 424 (Paris Ch 
Delagrave n d) Price 14 francs 
* r'HIt) sixth volume of the course of physics pre 
1 pared by the author to conform aux pro¬ 
grammes dcs Certifieats et de 1 \grcgation dc 
Physique deals with the subject of symmetry both 
from the general ph\ steal standpoint and ns it con 
cerns crystals The previous volumes have treated of 
mechanical ph>mcs thermod\ namics electricity and 
magnetism, optics, and electro-optics Besides actual 
symmetry this sixth volume also discusses syin 
metrical deformation double refraction in relation to 
the symmetry of crystals the bearing of optical rota 
tion f>n crystal symmetry and a concluding brief 
account of liquid crystals It presents many of the 
phenomena aeait with bv the expert cry h tailQgrapher 
from the very different outlook of the pure physicist 
and such an outside view by a competent authority 
of a more or less special branch of science is usually 
of value, although one must not look either for 
specialised knowledge or intimate acquaintance with 
the phenomena described In these days of specialists 
<here are very few men able to deal without error 
with so mmy subjects as are included in the com 
prehensive course of Prof Bouasse 

The render is very much handicapped at the outset 
bv the lick of any index either of authors or sub 
jects, but it is impossible not to be struck with the 
fact that the references to original investigations are 
almost entirely confined to those of breach men of 
science With the exception of a brief inevitable 
reference to Miller, whose notation was bound to be 
mentioned, we look in vain for any recognition of 
the many important contributions to our knowledge 
of both general and crystallographic symmetry which 
have been made during the last twenty years by Bn 
tish Investigators such as Maskelvne, MIers, Barlow, 
and Hilton or of the large addition* to chemical 
crystallography effected in this country The work 
of Sohncke and Schonflies is referred to and a passing 
mention of von bedorow made but anything approach 
ing appreciation of the later most important work 
of the latter investigator and of Barlow is not forth 
coming Nor could any reference be found to the 
work on symmetry and crystal structure of Von Lang, 
Bccke Groth or Muthmann Gadohn U referred to 
as he published in the 1 rench language but the 
omission of British and Continental work to such an 
extent is a serious defect as is also the fact that no 
references whatever to the literature of any original 
memoirs are vouchsafed 

Having Accepted these limitations however, and 
the further fact that practical details of crystallo¬ 
graphic experimental work is not a feature of the 
book, an admirable summary of the work of Hatty, 
Ldvy, Fresnel, Mallard Bravais Curie, Friedel 
Bertrand, S&mrmont and other French men of 
science^ will be found Moreover when fee author as 
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on his own ground of pure physics and especially in 
the discussion of such parts of his subject as are 
not affected bv recent foreign work his matter is ex¬ 
cellent, vigorously and interestingly expressed, inci¬ 
sive and clear One iff the must valuable part* of the 
book is the ch ipter on sp icc-lattiie* w hich includes 
a capital account of the immensely important even 
fundamental work of Bray ms work which only in 
creases in value as the years roll on It is followed 
by a good description of the theory of groups of 
movements which has resulted in our knowledge of 
the 230 types of homogeneous structures based 
chiefly however on the treatise of Schonflie 

A considerable part of the book is also occupied 
with the phvsics of homogeneous deformations 
although nil mention of work on the thermal dilata 
tion of crystals subsequent to th it of bizciu is 
omitted and the treatment of elasticity and cl islic 
deformations is purely Ihioritu il ind licks iny nfai¬ 
ence to recent experiment il work 

When the author enters the dom un of the cr\ stallo- 
grupher it is unfortun itc ly to displiv a complete 
want of knowledge of the immense progress which 
has been made 1 irgely by British workers m experi 
mental methods in the preparation of crystals of n 
high degree of jierfection for the purposes of investi 
gallon and of the highly accurate measurements 
which have been m idi during the last twenty years 
on such perfect cristals The important laws 
governing the relations between crystalline structure 
and chemical constitution, t specially those relating to 
the effect of the interchange of the van lble elements 
in isomorphouB scries which has been the main out 
come of this work is entirely ignored It is with 
great surprise that we read referring to the use of 
even an ordinary goniometer proyided with telescoj>c 
md collimator — 

Ce proc6d£ de h lute precision n est presque 
amais employ £ C cst que les faces d un cristal sent 
om d dtre dcs miroirs parfaits I lies sont souvent do 
tr^s petite* dimensions biles pasentent souvtnt des 
irrrfgulnntes dcs stries Les faces sont souvent 

courbes Lnfin t est un fait remarquablr les ingles 
do* cristnux cn*tallographiquenunt les plus beaux ne 
sont les mfcmes d’un crhantillon a 1 lutre on d un 
angle & son homologuc qu avec une tolerance souvent 
tfnorme II faut entendre p tr 1A qu< mosunmt avec 
toute la precision possible U memo di6dre sur une 
s^rie dNSchantillons ou les diedres homologues d un 
6chantillon on trouve des rfcultats qui peuvent difftrer 
de plus de dix minutes Tour tout<s cos raisons une 
precision extreme cst illusoire 1 ctnploi du gonio- 
mAtre ordinaire toujours inutile est dans bien des cas 
absolument impossible 

It is difficult to underst uid how anyone holding such 
opinions as to the value o f exact work in crystallo- 
grophv should wish to write i textbook on the sub¬ 
ject It is not b\ disseminating such opinions that the 
study of crystallography can be advanced and voung 
students attracted to a richlv repaying und almost 
unopened branch of scientific investigation If the 
worker in cry»tallogr iphv is content to take the first 
crystal he alights upon ns the best sample procurable 
he will of course conclude as the author has done 
But if he takes the trouble to obtain the n\ost perfect 
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procurable crystals for his investigations, and If they 
are artificial chemical preparations, if he has followed 
and makes use of the recent work on the preparation 
of perfect individual crystals and the precautions to 
be taken to avoid disturbance during growth there 
will be a very different story to tell, and the defonna 
tions striations carvings and lack of constancy of 
ten minutes or more will all disappear and the angles 
will inform him if he employs the most accurate 
goniometer in the market, of their constancy to the 
last minute To speak moreover, of petites dimen¬ 
sions as being a drawback is even more enlightening 
as to the author's lack of familiarity with practical 
cr> stallography hor it is precisely small crystals 
varying from a very small pea to a pin h head in size 
that the crystallographer chooses bv preference for his 
measurements Tor the habilit) to distortion is then 
at its minimum 

Sufficient will hd've been said to indicate the ex¬ 
cellences and the defects of this volume both striking 
in their way Indeed in spite of the iggravatmg 
dpfects which it has been essential to point out the 
writer possesses so original and lively a stvle and his 
remarks are often so well worth reading that with all 
Its shortcomings the book has good and \aluable 
qualities and in the portions where the author is on 
ins own domain is both wtll written and instructive 

A E H Tutton 


THF ORIGIN OF 1 HE DIAMOND 
Diamonds By Sir W llliam C rookes V R S Pp xvi 
+ 146 (London and New \ork Harper and 
Brothers 1909) Price 2s 6 d net 
LL who have had the pleasure of hearing Sir 
William Crookes’s lectures on the diamond and 
its origin wilt be glad to find the valuable information 
contained in them put into a permanent form in the 
little book before us 

The author has had exceptional opportunities for 
.stud) mg die subject During two visits to South 
Africa in 1896 and 1905 he was allowed by the 
nuunagers of the De Beers mines to have unrestricted 
access to valuable sources of information, and, as is 
>0 well known his own phjsical and chemical re¬ 
searches have been largely concerned with questions 
connected with the properties and origin of the most 
remarkable as well as the most highly prized, of 
the gems. 

Concerning the Kimberley diamond mines, as well 
as the alluvial deposits of South Africa Sir William 
Crookes can write with authority from his personal 
observations* As illustrating the kind of specula¬ 
tive gambling which goes on in the former class of 
workings we are told of a claim where the owner 
had not seen a diamond for a fortnight but just before 
then he bad picked out a diamond worth 300J I On 
the other hand the systematic work at the mines of 
the De Beers Company enables the management to 
regulate the annual supply with the greatest nicety, 
•o as not to cause any faU in the price of the gem In 
1907 more than two and a half million carats were 
raised which realised 6 453,597! The mode of occur* 
rence of the diamonds, the methods of working 
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adopted at different times in the wonderful pipes that 
yield the gems and the ingenious methods of treat¬ 
ing the blue ground and sorting out the stones, 
are described and illustrated by photographs taken by 
the author himself 

Sir William Crookes had the opportunity of hand¬ 
ling and taking a photograph of the celebrated 
Cullman diamond before it was cut and his de¬ 
scription of it is of much interest He tells us that — 

A beam of polarised light passed in any direction 
through the stone, and then through un analyser, re¬ 
vealed colours in nil cases appearing brightest when 
the light pissed along the greatest diameter—about 
4 inches Here the colours were very fine but no 
regular figure was to be seen Round a small black 
spot in the interior of the stone the colours were very 
vivid changing and rotating round the spot as the 
analyser was turned These observations Indicated 
internal strain The clearness* throughout was re¬ 
markable the stone being absolutcl) liquid like water, 
with the exception of a few flaws dark griphitic 
spots and coloured patches close to the outside At 
one part near the surface there was an internal crack 
showing well the colours of thin plates At another 
point there was a milky opaque mass of a brown 
colour, with pieces of what looked like iron oxide 
There were four cleavage planes of great smoothness 
and regularity On other parts of the surface the 
cnstalline structure was very marked The edges 
were rounded m parts and triangular markings 
(depressions) were to be seen I also noticed square 
depression* nearly as sharp and perfect as the tri¬ 
angular ones 

Interesting as this description undoubtedly is we 
cannot but regret that, before this unique specimen 
was deprived of its interest for mineralogists by being 
cut no opportunity was afforded to the author, or any 
other scientific investigator of carrying out such a 
series of observations m the laboratory as would have 
enabled him to place on record all the facts about it 
which It was desirable to obtain 

A full account of the Carton Diablo meteorite, With 
its enclosed diamonds, and of the vast crater like 
depression in Arizona where it was found is given 
in the concluding chapter The author in discussing 
the genesis of diamonds is clearly of opinion that, 
whether of inter terrestrial or of extra-terrestrial origin 
the conclusion is established, both by observation and 
experiment that the solvent from which the carbon 
has crystallised must have been molten Iron 

In conclusion, we cannot but commend to all de¬ 
sirous of learning what is known about the most 
beautiful and interesting of gems, this terse and 
attractive—but withal trustworthy and complete- 
summary of all the information on the subject which 
has up to the present been acquired J W J 


DIFFERENTIAL GEOMETRY 
A Treatise on the Differential Geometry of Cugves 
and Surfaces By Prof L P Eisenhart Pp xli 4 - 
474 (London and Boston Ginn and Co * n d) 
Price aos 

HE well-known works of Darboux and Bianchi 
are so excellent, each in its own way, that one 
might be inclined to dotibt whether another text-book 
on the subject was really required—at least, for the 
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present But Prof Eisenhnrt s work will be accept 
able to those who prefer English to other tongues, or 
who wish to have the man results in a more con 
densed form than that in whicn Darboux and Bianchi 
present them 

The author of this book has been ren arkably sue 
cessful in giving 4 lurge amount of matter without an 
appearance of stodgincss The mam reason for this 
is that besides having a crisp st>le he is very 
judicious in omitting those links of connecting analysis 
which the reader can easily supply for himself or 
take for granted as calculations which h ive been done 
once for all Without any attempt to enumerate even 
all the principal topics discussed it ma> be s dd that 
we havi a sufficient account of curvilinear coordinates 
conformal and othir representations differential pan 
meters and the Lhrjstoffel (or Kiem inn) symbols 
chapters on the deformation of surf ices including 
Minding s problem and the method of Weingarten a 
very compact account of geodesies minimal and other 
special surfaces, and finally chapters on rectilinear 
congruences cyclic systems md triply orthogonal 
s\ stems of surfaces Inudentalh many elegant 
special ipplications are gnen thus for instance 
there arc several interesting theorims due to Bonnet 

One rem irk is almost sure to occur to the reader 
of the book namely that the use of the- differential 
parameters of the linear element is in some ports of 
the theory a very powerful engine at any rote for 
purposes of condensation and lucidity An instance of 
this will be found in the chiptcr on geodesies (pp 
No serious student of differential geometry 
can fail to read Gauss s famous memoir and the early 
papers by Lagrange and others on minimal surfaces 
few things are more instructive than a comparison of 
these pith breaking memoirs with the compact and 
svmmetrical methods of the present day Ihc contrast 
is so great that the student who hopes to do something 
himself is more than ever bound to read original 
papers besides textbooks and treatises, otherwise he 
will be tempted to imugint that new results fall out 
of the sky so to speak in their final and clearest 
and most elegant shape 

fortunately Prof Dscnhart s book contains a 
partial antidote in the shape of a very useful collec 
tion of unsolved examples These are of all grades of 
difficuliv ranging from simple corollaries to adjacent 
bookwork to important theorems extracted from 
original papers It would perhaps have been a help 
in these latter cases to give a reference but the 
author has been sparing in his bibliography as indeed 
mathematical writers can now afford to be when the 

Fncyclopiedie d Math Wiss and the Royal 
Society s Subject Index are available 

In conclusion a word on notation may be per¬ 
mitted The Christoffcl symbols arc so essential In 
some parts of the theory that they ought to be of a 
simpler character than they are for instance the 
formulas on p 155 may in a sense be expressive but 
they are cumbrous and ugly in the extreme Could 
not the Mathematical Congress or some other body 
suggest a simplified notation with some chance of 
Its being generally adopted? G B M 
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TJib INSPECTION Oh FOOD 
Food Inspvitwn Bv Hugh A Maccwen Pp vm + 

256 (London HI ickie and Son Ltd 1909) 

Price 54 net 

T^HIS work has been written with the object of 
giving 1 cle ir md tonrise account of the inspec¬ 
tion of meat and othir foods and of the principles 
underlung tin hvgitmc production of prepared foods 
It embodies the author s personal experience of the 
methods cmplovcd in Berlin ind other t trman towns 
America and treat Brit nn I he book which is 
well illustrated includes ch lptcrs upon meat inspec 
tion, the inspection of hvt inimals and ihc symp¬ 
toms of the more import int disc isi s from which they 
suffer, tht methods of slaughter the diseases com 
monly met with m llu abattoir the construction and 
management of slaughter houst s md ibattoirs the 
inspection of fish poultry gum fruit andvegetibhs 
the preservation and stor ige of food, the inspection 
of prepared foods and the Liw rel iting to the above 
subjects In the anitomicil description given the ox 
is taken as the type and whenever my of its organs 
or parts difftr markedly from thos< of other animals 
which concern the me it inspector a s|Htual disc ruc¬ 
tion is given Import ml anatomical facts include a 
clear statement and good llluslr tiions of the situation 
of the principal lymphatic glinds in cattle and pigs 

An interesting ind useful appendix deals wath the 
German method of me it inspection as carried out m 
Berlin and another ipptndix furnishes a short 
description of Chicago stock\ards ind packing 
houses and of American methods of meat inspection 
The writer condemns the private slaughter house 
which is so generd in this country If inspection is 
to be efficient it is essenti il that the inspector should 
be present while the slaughtering is going on This 
is impossible in all the private si mghter houses and 
therefore no adequate system of meat inspection is 
possible where ihey are suffered to exist Thi organs 
of unsound animals miv be conceded or destroyed 
before the inspector apjiears on the seem and the 
writer testifies to the fict th it there is often a 
marked want of cleanliniss in the methods of dress¬ 
ing and preparing thi meat in private slaughter 
houses which is not to be witnessed in public abat¬ 
toirs 

The work will not serve as 1 refi rence book The 
information offered is not comprehensive enough for 
that purpose but it is admirably designed to provide 
what the nvernge food inspector and public health 
student requires from a text book In parts the 
matter will bt judged b\ the medical reader as very 
elementary but the book his lx*n written mainly to 
meet the needs of non medical readers, the former 
however will find a verv grnt deni to interest and 
instruct Indeed it may bt read with profit by all 
who are mtirtsted in the public food supply and it 
will probably prove to lx the most serviceable text 
book which candidates pr* paring for the examinations 
for the food inspector s certificate granted by the 
Royal Sanitary Institute and other bodies may con 
suit Both in respect of the matter it contains and 
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to the manner in which the work has been produced { Four more families were intended to be included irt 


bv the publishers it is a satisfactory and remarkably 
cheap publication but the illustration of the head of 
Cvsttcereus bovis on p us is quite unworthy of the 
book and more information should be given on the 
important subject of the inspection of canned food 

A NEW CATAIOGVE OF MEMIPTERA 
Catalogue of the Hemtptcra (Heteroptera) with 
Biological and Anatomical References Lists of 
Food Plants and Parasttes <W Prefaced bv a 
Discussion on Nomenclature and an Analytical 
Table of bmmlies Vol i , Curucid© By G \V 
Kirkaldy Pp \l-h39a (Berlin helix I Dames 
1909) 

OW that the study of entomology hm» become so 
widely extended and of sp much more import 
ance, both medically and agriculturally than was even 
suspected a few years ago the publication of cata 
logues of the various orders and families of insects at 
frequent intervals has become an absolute necessity 
for monographs and catalogues have become as indis¬ 
pensable to the study of any group of natural objects 
as are grunimnrs and dictionaries to the study of a 
language Often when a catalogue is published in 
several volumes the stimulus to the studv of the 
groups with which they deal is so great that thi 
earlier ones are practically almost out of d ite before 
the later ones can be issued 

Ihe last catalogue of ihe Hemiptera Hi leroptera 
bv I ethierry and Sevenn, was not computed though 
three volumes were published in 1893 1894 and 1896, 
and therefore a new and complete catalogue was much 
wanted Mr Kirkaldy expected to complete it in 
six or seven volumes of which this is the first The 
second volume is stated to be in the press and the 
tfnrd In active preparation 
Some vears ago the energetic author (who was a 
Scotchman) left the British Islinds and went out to 
Honolulu where he broke his leg and It was probablv 
this accident which gave him sufficient leisure to carry 
out so long and tedious a work as the present cata¬ 
logue We much regret that since the present volume 
was placed in our hands for review we have received 
news of the death of the author at San Francihco 
whither he had proceeded for an operation which has 
terminated fatally 

Although tre may not agree with all the author’s 
dicta respecting nomenclature his remarks on this 
difficult and. intricate subject will be read with 
interest by students of other branches of zoology than 
that immediately concerned There Is also much in¬ 
formation ^{llren respecting the bibliography, deter 
nunution of types and classification of the insects 
with which the author deals, and a table is given of 
the twenty six families into which he divides the 
.Heteroptera of which only the first. Cimiadae, is 
included m the present volume The Cimicid® are 
divided into ten subfamilies, as follows —Cimicin® 
f^Asopinse) Pentatomm© Phyllocephalince Phloem© 
Dinldorin® Cvrtooorin®, Scutellenn© Aphvlin®, 
Coptosomm® («Plataspm©), and Tesseratomin® 
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vol H and three more in vol ui 
In addition to full references to genera and species 
(the latter arranged in alphabetical order under each 
genus) references are given to biological, anatomical 
and general notes, and to descriptions of metamor¬ 
phoses , lists of food-plants, parasites, predators prey* 
&c are added hoMnl species are included The 
range is also given nt unusual length, and tables are 
udded giving the number of specie* of each genu* 
found in the various geographical regions and sub¬ 
regions 

On the whole, this is an unusually comprehensive 
catalogue and wc hope that it will be possible to 
make arrangements for Its completion, notwithstand¬ 
ing the untimely death of the author W F K 
———— -- ■ — -ph———-■-—— 

OUR BOOK SHELF 

British IV1 Id Floucrs tn their Natural Colours and 
borm Bv the Rev Prof G Henslow Pp 

xii + 318 with more than 200 coloured illustrations 
bv Miss Grace l ay ton (l ondon SPC K, J910 ) 
I rice 

Flowers 0/ the buld By the late Rev C A Johns 
hntirel) rewritten and revised by Prof G S 
Boulgcr 32nd edition Pp I11+926 (London 
SPC lv 1910 ) Price 7 s tod 
It appears that the publishers of Anne Pratt s Mr lid 
blowers issued many years ago in two small 

volumes have deemed it advisable to arrange a com¬ 
plete revision which his resulted In the thick octavo 
volume forming the subject of this notice The new 
title suggests that tin illustrations, about 300 in 
number are regarded as the leading feature of the 
book but the descriptive text will be found no less 
attractive and well adapted for the less professional 
student of flowers for whom the book is chiefly in 
tended Apart from the fact that the Royal Horti 
cultural Society awarded a silver flora medal to the 
artist, Miss Layton it would be gathered from 
observation that the original drawings were correct 
and graceful representations of the wild flowers But 
several of the reproductions are not very satisfactory 
in the inalter of colour, to get the best effect the 
plates should be examined by artificial light 
With regard to the subject rhatter so far as the 
plants described in the earlier work have been re-illus¬ 
trated the author has incorporated much of the 
original material, beyond that he has drawn on his 
extensive store of botanical knowledge for the text to 
accompany the figures of plants now introduced, and 
for the additional space consequent upon the increased 
size of the book The information supplied refers to 
the characters of the selected and allied plants, and to 
the etymology of their names, also medidnal or 
economic uses and striking morphological features 
are noted There are some discrepancies In the details 
regarding cultivated plants Thus, thb tree from 
which gamboge is obtained now passes as Garcitiio 
morella the pistillate plant of Garrya has been intro¬ 
duced into this country and cultivated at Kew for 
some years, further there is reason to hope thati^he 
cultivation of indigo in India will not go undo:, as 
some users of the dye find it superior to the synthetic 
article 

Two more important features should be noticed, 
these are the inclusion of a synopsis of the families 
represented and the arrangement which fellows the 
sequence of Bentham and Hooker, the glossary of 
technical terms will also be useful It will be found 
that the reconstructed work is fuller and more tcien- 
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tific than the original, which however served a very 
useful purpose in the past 
A new edition of Johns s Flowers of the Field 
differs only from the last remodelled version published 
in 1905, by the addition of the coloured plates This 
addition is obviously a concession to the modern prac¬ 
tice of supplying illustrations in colour The drawing 
of the plants is good, but the colour and printing are 
uneven in the reproduction 

Dynamo Laboratory Manual for Colleges and Technt 
caX Schools Vol I Direct-current Studies and 
Tests By W S Franklin and W Esty with the 
cooperation of S L Seyfert and C E Clewell 
Pp. vui-wp (New \ork The Macmillan Com 
pnnv London Macmillan and Co ltd 1909) 
Price 7$ 6 d net, 

Tint advisability of publishing 0 1 iboratory manual 
which consists practically only of a reprint of the 
instructions given to the students in a particular 
college or university is a matter that is open to ques¬ 
tion It may be objected that the instructions can 
only be of real value to those who have an equipment 
exactly the same as that in the laboratory of the 
authors a coincidence that is likely to be rare and 
that each teacher will preferably use instructions of 
his own drawn up to suit the circumstances of his 
case On the other hand it may fairly be contended 
that such publications are of special value to teachers 
In that they enable them to compare their own 
methods with other people s and to modify and im¬ 
prove their own courses as a result Prom this point 
of view this volume in common with others of the 
same kind must be regarded as rather of value to 
the teacher than to the student Indeed as the 
instructions without the experiments are like the 
white of an egg without salt the student can gain 
little from the present volume unless it is adopted by 
his teacher 

The volume deals only with direct-current machines 
There is a short introduction dealing with general 
methods of measurement, &c and the remainder of 
the book is divided into three parts each describing 
sixteen tests The experiments seem well chosen so 
as to bring out the more important point* in direct- 
current dynamo work and tne instructions are full 
If anything too full There are a large number of 
clear diagrams 

I he authors admit in their preface that their lean 
ing is towards the purely pedagogical aspects of 
laboratory work it is hardly the place in a review 
of a book written frankly on this basis to ditteuss 
whether this aspect is the best one and it need only 
be snid that, granting this premise the course indt 
cated in the volume before us seems admirably suited 
to get the most out of the laboratory training 
Mona's Records of the Earth s Changes By Joseph 
Lewin. Pp iv+100 (Douglas Brown and Sons 
I td 1909) 

This is not as might be supposed, a popular sketch 
of the geology of the Isle pf Man It is a description 
of certain highly hypothetical changes in the relations 
of sea and land that are held to have taken place 
within historic times Five successive lowerings of 
the sea are said to have left their traces tn wave-worn 
terraces and these records were all formed in the last 
aooo years (p, 39) Seeing that the Mona of Tacitus 
<p a) is mdved by the autnofr from Anglesey to the Isle 
of h|anr, we may well have doubts as to his historic 
Judgment One of the withdrawals of the sea is 
placed in 1538, so as to coincide with the enlargement 
of the shore near Pozzuoli and such changes are 
attributed to movements of the axis of rotation of the 
earth, or to movements of the shell of the earth over 
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the axis of rotation The author does not seem quite 
clear as to which of these he idopts, but hi* context 
usually conveys the latter impression His style may 
be gauged from the following portion of a sentence, 
the whole being lou tong for quotation (p 94) — 
But according to the wobbling state of the poles of 
our earth at present as described by our scientists 
at the earthquake that caused so much damage and 
loss of life at Messina as described in the Daily Masl , 
our earth at any moment with mother great earth¬ 
quake may lose its centre of grmty it the Poles 
and move again slightly in the same direction as it has 
already done 

1 he general underl) ing conception is that the 
British Isles are being carried nearer to the North 
Pole and awqy from the bulge of waters round equa¬ 
torial regions Palestine (p 99) is to profit by the next 
change which is due in 1 few \ears Inhere are some 
interesting scraps from old chronicles throughout the 
book, which save it from being judged too severely 
as a scientific treatise G A J C 

Ancient Angling Authors By W J TurrcII Pp 

xui+239 (London Gurney and Jackson, 1910) 

Price 2 s net 

It is fortunate that our English ancestors did not 
ail agree with Plutarch in regarding fishing as a 
filthy base itlibenl employment for the works 
which they have left ut> in praise and honour of the 
angler s art contain a valuable history of both tackle 
and method* The fisherman has for a long time 
enjoyed a poor reputation for truthfulness, and Mr 
Turrell exposes the angling author as a most un 
blushing plagiarist but in spite of these short 
comings they arc both excellent companions 

The respectable antiquity of many methods re¬ 
putable and otherwise practised to-day is certainly 
remarkable, in 1657 one Barker had already dis¬ 
covered the use of salmon roe as a bait, and salmon¬ 
fishing with the prawn was known in 1740 While 
Cotton (1676) may claim the credit of first describing 
how to take trout in clear water with the worm the 
exact histoiy of dry fly Ashing appears obscure and 
cannot be definitely traced beyond the early part of 
the eighteenth century So long ago as 1600 
Taverner was recommending that fish ponds should 
lie dry every other year a* is, we believe the modern 
German practice apd ten years earlier Miscall had 
discussed the best methods of preserving fish 

There is, however one habit of our ancestors which 
we have fortunately abandoned to wit the anointing 
of our baits with strange and horrible unguents to 
attract the fish from the beginning of the seven 
teenth to the middle of the eighteenth century recipes 
for the compounding of these form part and parcel of 
the current angling literature and it is small wonder 
that these medleys of man s f it cat s fat assafoetula, 
mummv dust and turpentine c illcd forth the anger 
of Dr Martin Lluelyn on those whose 
pastes fox Rivers throat 
That from May to porcht October 
Score a Minew cun slccpe sober n 

With the help of Mr Turrell s little work and its 
really admirable index much further information as 
to the early history of various parts of the angler s 
equipment and ♦he different forms of his art mav 
be readily gleaned and the various subjects touched 
upon will be found to be explained by copious ex¬ 
tracts from contomporirv books Nor must it be 
supposed that we are dealing with a mere compila¬ 
tion, Mr Turrell his obviously gone to the very 
fountain head for his information and he is at times 
able to correct the errors of hi* predecessors and to 
throw fresh light upon doubtful points 
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LETTERS 10 THE EDITOR 

[The Editor does not hold himself responsible for opinions 
expressed by his correspondents Neither con he undertake 
to return or to correspond with the writers of rejected 
manuscripts intended for this or any other part o/Naturb 
No notice is taken of anonymous communications ] 

The Term 41 Radian in Trigonometry 

frROM a recently published part of the * New English 
Dictionary it Is to be inferred that the first authority 
for the u*e of the word radian ' was the 1 reatise on 
Natural Philosophy tr of Thomson and Tait the date gwn 
bung 1879—that is to say the date of the new edition 
of part i of vol i As the word has at least ten \oars 
of previous history, it may be desirable to put on record 
a few additional fucts in regard to it My own first use 
of It was in class teaching in the College Hall at St 
Andrews in i80q nnd 1 possess a note book belonging to 
ono of my stud ntn of that jear in which the word is 
used The introduction of it was almost simultaneous 
with my proposal of the word therm in connection 
with the measurement of heat 
The advantages of the latter word I went no far as to 
point out in a letter to Nature dated almost exactly forty 
years ago (see \ol 1 p 600) At that time I was in 
rimed to suggest the form 4 rad in preference to 

radial or 1 radian, it being advantageous to ha\e a 
monosyllable for the fundamental unit of a series if 
auxiliary units like kilotherm * 44 milllrad &c were 
likelj to be called for (see Nature vol 111 p 436) 

It was in 1874 after several conversations on this and 
similar subjects with the late Prof James Thomson of 
Glasgow and especially after an exchange of letters with 
the late Alexander J EUis that the form radiun was 
definitely adopted by me In that year I came across the 
following passage fn an Interesting hlstonco-biographical 
note written by Fills as an appendix to his Algebra 
Identified with Geometry (Ix>ndon 1874) — I-et u be 
a unit line then if r and C be both real numbers rrC'w 
represents a Une of the length ru and inclined to u at 
{ radial angles (p 82) there being added in brackets the 
definition 2t radial angles«4 right angles As a con 
sequence I wrote to him and he declared at once for the 
form radian on the ground that it could be viewed as 
a contraction for 4 radt al an gle M in accordance with 
precedents in chemistry which he had himself followed in 
his nomenclature of the so-called stigma tic geometry 
He also incidentally mentioned that he had used the ex 
pression * radial angle * from hi* Cambridge under 
graduate day* Thos Muir 

Cape Town South Africa March 6 


The Fertilising Influence of 8unlight 

The letters on the above subject in Nature of Feb¬ 
ruary 17 and March 3 and 10 arc of much interest In 
man> parts of the world artificial heating of the soil is a 
regular practice For example in the rice districts of 
heavj rainfall in the Bombay Presidency the seed bed for 
transplanted rice and some small millets Is almost In 
variably subjected to a process known in the vernacular as 
rab ** This consists of spreading a Ia>er of branches 
grass cow-dung Sic over the surface of the plot (often 
only a few metres square) selected as the site of the seed 
bed This material Is then slowly burnt before the break 
ing of the monsoon 

There is a general agreement as to which kind of 
rab is beRt that consisting largely of cow-dung (in the 
form of a plaster with chopped straw) being considered 
by far the rest Then comes that composed of the branches 
of certain species of Terminalia, after which come those of 
anv available trees and finally that composed of dried 
grass 

An experiment I conducted on these materials in the 
year 1006-7 at Lanowh in the nee district above the 
Ghats between Bombay and Poona gave the results stated 
below Unfortunately an untimely shower fell a few day* 
before the material was burnt so that the temperature of 

« e aoll was probably not raised so high as in ordinary 
ksons (his temperature was taken by scraping off the 


ashes at various points and inserting a thermometer 3 or 
4 centimetres into the soil immediately after burning it 
varied lx tween aoo° and 230° k 

The material was pn pared and burnt In the ordinary 
method used by the natives in uddJtion plots were added 
one of which was manured with safflowtr (Carthamia 
Unctona ) cake another with cow-dung another with ashes 
scraped off a rabed plot white in a fourth the soil 
was finely pulverised to a depth of about 8 cm and in j 
fifth the surface soil was removed to this depth placed on 
iron sheets and heated from beneath until a temperature 
of 200° to 230° 1 was reached when it was allowed to 
cool 

At the time of transplanting twenty average seedlings 
were taken from each 0/ the plots dried, and weighed 
Ihe results were as follows — 


Averse* dry weight of »eed 
lings (in grams') in each of 

Treatment of plot the t 1 plicate plot* Mean 


'a 

1 Manured with Mfflower cake, o 4197 
a Kabed with branch** of 

T rminalm 00879 

3 Rabed with mixed branches o’axli 

4 Manured with ash** of mixed 

bramhex o 0797 

Manured with cow dung o >998 

Rabed with cow dung o*t$6t 

7 S 11 pti fronted u 0909 

8. Soil heated o 336a 


■A. 


H 

OAS $7 

C 

0453 

— 

— 

0*0879 

0 1708 

O I 4 n O 

- 0 1773 

0 1094 

0X954 

0 094 B 

0077a 

— 

0 08 0 

03 a 

— 

0 *866 

0 oftaj 

0 IOCO 

00843 

0 2968 

01376 

0 agi* 


It should be noted tint owing to scarcity of this materi it 
at the time sufficient branches of jcrmlnahu could not be 
obtained even for tin single plot Hence probably the 
poor result on this plot 

1 rom the above it will be seen that tho raison d Hre of 
this process is to obtain the effett of heat and neither to 
improve the physical condition of the soil (cf plots 7 and 8) 
nor to supply plant food (see plots 4 and 5) Ihe ashes 
have practically no valu* and the natives state that it is 
of no consequence when the ashes as is often thi case arc 
icmoved by wind 

The enormous effect of safflower cake is well known 
an application to sugar-cane bung many times more 
efficient than that of an> other cake when applied to give 
equal quantities of nitrogen Ihe reason for this is under 
investigation 

i he fertilising effect of heat on soils has been known for 
ages as witness the ancient practice above detailed That 
however it is due to tin causes assigned by Drs Russell 
and Hutchinson viz a partial sterilisation of the soil is 
very much open to doubt In their extremely interesting 
work at Rothamstcd they find an increase in bacterial 
activity nnd rate of increased decomposition of organic 
matter after partial sterilisation associated with an in 
creased crop yield There is the possibility howiver that 
these latter phenomena are accompaniments and not the 
causes of the lncrcaued crop-yields all being the result of 
a destruction of toxic material in the soil In any case 
the theory put forward is apparently incapable of explain 
ing many causes of sterility in soil, and Is apparently not 
a general explanation that has any practical bearing on 
the general question of soil fertility For example it Is 
difficult to sec how it can account for the fact that certain 
plants will not grow in the Immediate neighbourhood of 
others, as the present writer has found to be the Case 
( Memoirs of the Department of Agriculture in India * 
Bot Ser vol xi No 3 April, 1908T 

The excellent work of the US Bureau of Soils has 
proved that roots of plants excrete a toxic substance The 
present writer has noted the same phenomenon and has 
further isolated the substance from water in which plants 
have been cultivated A further paper on this question is 
in preparation It may, however be stated here that If 
water rendered toxic by the growth In it of plants Is shaken 
with benzene toluene, chloroform or carbon bisulphide 
(the antiseptics used in experiments for partially sterilising 
soil) this toxic substance is rendered Insoluble and there¬ 
fore innocuous 

As an example when such water is shaken with 
toluene Rn emulsion Is formed which floats on the surface 
of the Water If this emuUiOn Is poured off and the 
toluene and water allowed to evaporate a residua Is left 
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which Is not sotubli In water (or ut least not in the 
quantity of w iter from which it was extracted) 

It therefore up pc urn probable that the tffect of toluene 
on the soil 1« to render insoluble and Innocuous this toxic 
substance Similarly with the other antiseptics mentioned 
ether apparently does not convert the substance into an 
insoluble form, and its method of acting is being investi 
gated 

The writer has also found that heating to dryness on n 
water bath decomposes this substance and it w probable 
when in the soil that a lower temperature will suffice It 
seems probable therefore that the fertilising effect of sun 
light will be found to be due to the decomposition of this 
toxic substance 1 hetTCHFK 

Srhool of Agriculture C ixeh hg}pt 


TK\NSCA$riAN \RCHAOlO( Y l 

I N the two valiums referred to below are incor 
pornted the results of tht Amtncan expedition 
which visited Kihwnn Turkostan under the direction 
of Mr Raph icl Pumpelly the well known geologist 
in 1904 ind besides conducting excavations it Anuu 
near Askhabad collided material bearing on the 
physiography of the Central Aslan 
deserts md oases Thus the work , 
of the expedition was two-fold On 
one hand wc are presented with 
geological and physiographical ob 
nervations illustrating changes 
which hive taken place in the 
character of Central Asia on the 
other we have a full and able pre¬ 
sentment of the archaeological 
material obt uned from the t xcav a 
tions at Anau, including a very com 
plete ceramic record We should 
add that the excavations were 
directed b\ Dr Hubert Schmidt of 
Berlin who joined the staff of the 
expedition for that purpose 

On the physical side Mr 
Pumpelly assisted bv Messrs 
Davm Huntington and R W 
Pumpelly who were also members 
of the expedition found traces in 
High Asm of several great glacial 
expansions during tht Glacial 
period According to tht picture 
which he gives us there existed a Fiu i -(*) The Not 
cap of continental ice thousands of Expedition m the fc 


sjIk in tht form of stnds moved more slowly along 
tin surface of lIil plains where thev formed great seas 
of sand dunes luqxd up in places to a height of 
more than a hundred feet We mav note that to the 
shifting of such sand-dt sorts m historic times wc owe 
tht burial of tiius in thi khot in region which have 
bitn so successfully exc i\ ited bv Dr Stem for the 
Indun Government With r*.gird to th« geological 
side of his work we artun]\ think that Mr Puin 
nelly's researches on the spot tend to confirm Richt¬ 
hofen s theorv of the vv ind borne origin of loess and 
hi has succot dtd in obt lining further e\ idi nee of his 
own modification of tht theory is to the important 
pirt pltycd bv rivir silts ind the clunmal action 
of vegetation m furnishing tht ronstitumts of Iimss 
As a deduction from his irthaeologic d nscurdies 
Mr Pumpelly would regird the Central \sian oases 
as the fount 1111 he id uf Wtsltrn Asiatic culture 
According to his theory thi ir mh ibilants were isol Ued 
from Africa and Europe from the Clacial period on 
ward and their cultural requirements were conse¬ 
quently evolved in cotnplct* independence Changts 
in climatic conditions however took place unair 






Fiu I ~(i) The North Kurjpw at Anau in Ru bus Turke Uui with the Camp of (he Pumpelly 
Expedition in the fortground. (a) tbe South Kurgan at Anau fthowlng excavation- in progies*. 


feet thick which spread over nearly 
the whole of Furopcan Russia, and Central Asia 
was covered by a huge inland sea larger than the 
Mediterranean and fed by rivers flowing from tht 
snow and ice A he sub-Cxlacial period was markid 
by a general trend towards desolation accom 
pmied by the disappearance of the ice-cap from 
Russia and a diminution of the great glaciers on the 
southern mountains As evaporation became more 
rapid than the inflow of water, the inland sea shrunk 
and broke up into smaller basins and the dned silts 
of seas and rivers were carried by the wind in great 
columns of dust across the earth The lightest 
material was carried farthest and deposited in beds 
of loess the extraordinarily fine and fertile soil which 
covers a great part of the surface of Northern China 
and Turkestan and extends in a continuous zone 
from north of Ihe Caspian to Austria The heavier 

* Exptonubms m TnrlwtHaa KmcTtion of totwu P taMrtori c OvtUoaliona 
of A note Origins, Growth and Influence of Environment. Edited by 
Raphael PumpeUy VoL L W x*xri+*io+v» voL II wp. x-Wmj 404 >+* 
wkh 97 plates end J4* lUnttatiocu, indenting map* and puns* (Washington 
Carnegie Institution, 1908.) 
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which the early civilisations in these regions tended 
to disappear md these givt rise to extensive migri 
tions which eventually reacted on the outside world 
In support of his theory Mr Pumpell} would trace 
the early appearanc* of win it and birlcv m Bibv 
Ionia and Egvpt ind the presence of certain breeds 
of domestic anim il* to their first cst ibhshment in the 
1 ranscaspi m oases Moreover he would place the 
original home of the Sum* runs in Central Asia 
where before their arriv il in Bibvloma and their 
subsequent fusion with Semitic nomads he pictures 
them as having alrt idv acquin d the elements of their 
racial culture and org inis ition under the stern dis¬ 
cipline of a struggle with nature The absence of 
anv form of wrung tn the mounds of Anau mav be 
cited as negnt vc evident* agunst any racial or even 
cultural connection with the Sumerians though as 
we shall see later a study of the ceramic points to 
some influence having been exerted from that quarter 
on the earlv culture* of Susa in Elam 

In this connection it is indeed a moot point whether 
the parent civilis ition was not that of Elam herself 





*58 


NATURE 


[April 7, 19x0 


It would be tempting to seek the origins of the Baby 
Ionian and Elamite cultures in the highlands of Asia 
for it is not difficult to assign causes for a succession 
of migrations westward The nomad population of 
Central Asia, swollen to the limit of the supporting 
capacity of its pasture lands, would be forced to seek 
outlets into more favoured regions This process may 
well have been accelerated by periods of drought 
due to the climatic changes which have left no un 
certain traces behind them in the character of the 
country itself The present condition of aridity would 
appear to have been of continual growth with certain 
oscillations since the Glacial period Already in 
prehistoric times the seas of sand-dunes had en- 
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croached upon the fertile plains of loess, and the 
delta-oases at the mouths of streams emerging from 
the mountains dr at points where larger rivers lost 
themselves on die surface of the plains have been 
the favourite home of man It was at one of these, 
at Anau neat Askhabad, some three hundred miles 
east <}f the Caspian, that the Pumpelly expedition 
conducted excavations m iqoa, and obtained its 
principal material for archeological study 
Near the middle of the Anau oasis and about a 
jpUe from one another are the two Kurgans, hills 
W'ith rounded contours rising some forty and fifty 
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feet above die plain, and marking the sites of long 
forgotten cities The structure of the North Kurgan 
had already been exposed by a trench cut In it some 
twenty five years ago by General Komorof, which 
showed a series of stratified remains including the 
bones of animals and potsherds of plain and painted 
ware It was this trench which first directed Mr 
Pumpelly’s attention to the mound, and his subse* 
quent excavations both here and in the South 
Kurgan, laid bare a stratified structure of precisely 
similar character The strata represented successive 
occupations of the sites and, as their inhabitants 
lived in houses built of sun-dned brick, the hills 
gradually rose in height by the accumulation of 
aibns from previous settlements Of the two hills 
the North Kurgan was of earliest formation its 
earlier strata representing a Stone-age culture while 
its upper layers belong to an ceneolittuc stage of 
civilisation The third culture that of the South 
Kurgan dates from a Copper age The archaeo¬ 
logical part of the work was left wholly to Dr 
Schmidt assisted by Miss Brooks and to his admir¬ 
able method of noting the precise spot and level of 
every object recovered we owe the possibility of 
tracing the gradual development of culture during the 
successive periods of settlement Moreover the 
Transcaspian Railway passes little more than half a 
mile to the north of the North Kurgan, so that no 
difficulty and little n&k were involved in the convey 
a nee to Europe of all the archaeological material 
obtained The collection of animal bones from the 
Notth Kurgan alone weighed nearly half a ton but 
the neighbourhood of the railway enabled the whole 
collection to be transported without trouble to Dr 
Duerst, of Zurich, who contributes a report on them 
as part vl m the second volume 
The cultural progress of the three great periods is 
most clearly revealed by the pottery which exhibits 
a gradual evolution in form technique and decora¬ 
tion Although the vessels of the first two cultures 
arc hand-made, and the wheel was not introduced 
until the advent of the Copper age, yet the vessels of 
both earlier epochs are excellent ceramic productions 
It would be out of place in the present review to dis¬ 
cuss m detail the problems presented by a study of 
the potsherds, so admirably edited by Dr Schmidt, 
but It may be noted that many of the geometric 
designs occurring on pottery of the earlier periods 
from North Kurgan bear a striking resemblance to 
designs on pottery found by MM Gautier and 
Lampre at Mussian and by M de Morgan at Susa 
This rtL&y well point to some connection between the 
stone And early metal-using cultures of Transcaspta 
and Elam, while the baked clay figurines from the 
copper culture of South Kurgan may be due to some 
early cultural contact with Babylonia, as first sug¬ 
gested by Prof Sayce Whether we may treat as 
Sgnificant a further resemblance which has recently 
been pointed out by Mr H R Hall between the 
Persian and Transcaspian sherds, on the one side, and 
fragments of similar geometric pottery on sites ip 
Asia Minor and even in Northern Greece, is a subject 
outside the scope of die present review That such 
problems should be even mooted is a sufficient testi¬ 
mony to the importance of the archieologicsl material 
obtained by the Pumpelly expedition 
In fact, Mr Pumpelly, though not an archaeologist 
himself, has, with Dr Schmidta valuable cooperation, 
produced a work of the first importance to students 
of archeology In the first five chapters of part I 
of the first volume he has admirably summonsed 
the results obtained by the expedition, but there is 
one feature of his treatment to which we ieel we 
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must take exception Mr Pumptll) s attitude with 
regard to prehistoric chronology is indicated by the 
remark with which he introduces his description of 
the $ub-Glacial period in Central Asia Remember 
he says, that while we look in oir time perspective 
millenniums are as seconds Ihis generous and 
imaginative method of treating the lapse of time 
which is no doubt a very necessary virlue in the 
geologist is wholly destructive of an accurate 
chronology in archaeological stud) Mon over the 

attempt to apply geologlcul methods of dating to the 
purely artificial growth of a citv site is tot illy un 
scientific and we are glad to note from a runark at 
the end of Mr Pumpelly’s preface that he has already 
realised the possibility of error in at least one of his 
assumptions Such dates as 8000 B c which he sug 

a for the beginning of the Neolithic settlement at 
Kurgan or 5000 b c for the beginning of the 
topper age in South Kurgan, are wholly fanciful 
It is true that very early dates were at one time in 
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cultural connection with Babylonia. 
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vogue both in 
Babylonian archafb! 


Egyptian and more particularly in 
lafology, but these arc now given 
up, and it is recognised that the earth st Sumerian 
remains in Babylonia do not date from an earlier 
period than the end of the fourth millennium b c 
while the Neolithic remains at Susa are probably not 
of a very much earlier period While these facts 
naturally affect the dates suggested by Mr Pumpellv 
for the cultures at Anau they do not in any way 
upset their relative arrangement It is perhaps sig 
nifleont that Dr Schmidt nowhere mentions a date, 
and throughout the whole work the material is pre 
sented In such 1 way that the student Is in no way 
hampered or misled 

The supcess of the expedition and the admirable 
volumes which set forth achievements and results 
ore a striking testimony t<j Mr Pumpelly’s enthu 
siasm and powers of organisation and at the same 
time show the high scientific aim* and standards 
which inspire American archaological and geological 
research at the present tune L W Kino 
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'T'HFRF sum> to bi little doubt that as age 
advances the microbt d flora of the human m 
testmc cspccialh of the lowir portion or large 
intestine often undtrKocs a change both in the 
number and in lln* rhnruUruf the micro-organisms 
present From middle life onwards the number of 
microbes increases and specie* capible of inducing 
putrefactive <Ucomposition of proteins become more 
abundant 1 his change cun be ruughlv gauged by 
making microscopic d preparations of the dejecta and 
staining b\ tin Gram process a selective method by 
which certain organisms only are stained In the 
child s dejecta Or im st lining microbes arc relatively 
scanty and are month Manlius btfidus and B 
actdophtlus and 11 is noteworthy that these are 
lactic-acid producing bmlli In and after middle life 
Gram staining forms usuallv become more and more 
numerous t h ( Or im staining 
species now bung principally 
Banllus putftficus and B W elchtt, 
bat teria w hich induce marked 
putrefactive decomposition of pro¬ 
teins 1 In unhealthy conditions of 
the Intestin d tract somewhat simtl ir 
changts or v incus ibnormal fer 
mentations may occur 
Mctchnil off 3 in a study of the 
nature of senility formulated 
the hvpothesis that it is caused, 
parti t(ly it least by aulo-mtoxica 
tion poisoning by the absorp¬ 
tion of products derived from the 
iction of inuro-organism* m the 
digestive trict Such poisons would 
be the products of the put ref iclne 
decompositions brought about by 
the mu ro-orgaimms named and 
ilw bodies belonging (o the phenol 
st ries u Inch ire formed b) the 
iction of Bactllus i,olt which is 
dwavs present in the intestines be 
comes more md mort numerous 
from \outh to old ige md which 
also multiplus cxiessivi ly in un 
healthy conditions of the digestive 
tr ict In seeking for some igcnt 
which would romb it the rnulliplit 1 
tion of nuiro-orgam 111s in the in 
tcstinc pailicul irl) these harmful 
forms Metchnikoff conceived tint 1 ictic acid which 
has no deleterious action in tin hum m economy would 
probably effect the md dtsmd since the growth of 
these bacteria is inhibited b\ 1 modi r dc percentage of 
this acid Bienstock for example found that the B 
putnficus is inhibited in growth by B ink thanks to its 
acid producing power th*. md formed though small 
in amount bung hi tic icul Simply to introduce the 
acid as such would howtver be of little use for it 
would be absorl»td and decomposed long before it 
reached the large intestine Metchnikoff therefore 
sought for some means whereby lactic acid might be 
formed m siht md naturally fell back on the use of 
latlic-acul prodiu mg bai term which if they could be 
establish!d in the lirge intestine might there produce 
sufficient lactic acid to inhibit the growth of the putre¬ 
factive and other deleterious forms But the problem 
was not an 1 asy one for it entailed the finding of a 
lactic acid ferment which would grow at body tem- 
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peraturc (99° ¥ ) nod maintain itself in spite of the 
competition of the other micro-organisms present 
The ordinary lactic acid ferments found in milk grow 
best at 7$°-8 s° F and are unsuitable 

Mctchnikan says 1 1 hud no illusion as to the diffi- 
culty sure to be encountered in any effort to introduce 
lactic microbes into the intestinal flora which has been 
preoccupied by a multitude of other microbes To make 
surer of the result 1 chose the lactic microbe which is 
the strongest as an acid producer It is found in the 
1 oghuft, which originates in Bulgaria The same 
bacillus has also been isolated from the leben of 
Egypt, and it is now proved that it is found in the 
curdled milk of the whole Balkan peninsula and even 
in the Don region of Russia MetchmkolT also noted 
that some of those who consumed a diet of little else 
than the soured milk lived to an advanced age This 
then was the origin of the use of Bulgarian sour milk 
and of the introduction of artificial substitutes for the 
natural article It may be added that the use of sour 
milk seems to be widespread in the hast for it is 
found also in lurkej Siberia and Asia Minor 'uid 
in India under the name of Dadhi * As Chalerjee 
says The extensive use of one or other varieties of 
fermented milk produced by means of a special fer 
ment In 1 nstern countries probably owes its origin 
to the difficulty of preserving milk in a sweet condition 
for a long time m comparison to cold countries 
milk when undergoing spontaneous decomposition in 
hot climates becomes changed within a few hours to 
a foul smelling fluid in which the casein and the fat 
have undergone liquefaction whereas when fer¬ 
mented by means of the special ferment the decom 
posing, gus-producing proteolytic bacilli are killed off 
bv the more vigorous organism of the ferment which 
has no destructive action on the fatty or albuminous 
constitutents of milk so that by this means milk can 
be kept in a condition fit for consumption for a long 
time 

The bacteriology of the various natural sour milks 
is somewhat complex and not jet fully elucidated 
although considerable research has been devoted to it 
Micro-organisms of a peculiar type are present m all 
One of the first to be isolated was the Bacillus bul 
gartcus a large Gram staining non sporing, rod¬ 
shaped organism which grows best at temperatures 
between no° ¥ and ijo° ¥ Developnunt, however, 
is slow even at the optimum temperature taking three 
days for the maximum production of lactic ncid in 
milk and it is therefore unsuited for the jireparation 
of artificial soured milk Another organism is the 
granule bacillus (Komchenbacillus) of Kuntzc 
This is probably the organism so often spoken of as 
the bacillus of Massol and is widely used for the 
preparation of soured milk as it grows rapidly and 
well it a temperature of about 100 6 ¥ and produces 
a relatively high percentage of lactic acid The 
name of granule bacillus is derived from 
the fact that granules which stain deeply are 
present in the bacterial cell In all the natural 
soured milks somewhat similar micro-organisms 
are to be found It is of interest that Kuntze 
has suggested that these Bulgarian lactic fer 
ments are allied to the B actdophtlus and B btfidus 
which as already stated are present in the child's 
intestine and they are probably primarily of intestinal 
origin 

In natural sour milks the special lactic acid fer¬ 
ments Are always associated with other ordinary lactic 
acid bacteria particularly a Streptococcus (5 locfwnr) 
and a mixed culture of this last-named organism with 
the bacillus of Massol presents advantages over the 

* Ctntury Mm November 190* p. 56* 

* Chatttjfl* Ind Mtd GmuH*+ September 1909, p 319. 
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use of the latter alone 1 tor instance, when the B 
bulgartcus grows alone in milk It has some effect on 
the fat, producing small quantities of nauseous tasting 
substances but Metchmkoff has shown that this result 
is entirely obviated by a symbiotic growth with an 
ordinary lictlc acid organism The ingestion of milk 
soured by an ordinary lactic acid organism also tends 
to produce in the intestine an acid environment which 
favours the growth and persistence of the special 
lactic ferment the bacillus of Massol 

Various procedures are adopted for the preparation 
of the natural sour milks According to one account 
Yoghurt is prepared by boiling milk until it has 
diminished to half its volume by evaporation, it is then 
allowed to cool somewhat and a little of a previously 
prepared sour milk is added and the whole allowed to 
stand in a warm place until next day Another 
method is to wipe round a wooden bowl with a piece 
of cheese (presumably prepared with the sour milk) 
and then to introduce into the bowl the boiled nulk 
Dadhi is prepared by boiling mtlk for some time 
cooling to blood heat and then inoculating with a 
needle dipped in a former brew The inoculated milk 
is covered with a blanket and kept in a warm place 
for 12 hours 

hor the artificial production of soured milks tht 
milk is well boiled in order to sterilise it and destroy 
undesirable organisms, and when it has cooled suffi¬ 
ciently n starter consisting of a pure culture of the 
proper lactic ferments is added The inoculated milk 
is then kept at ioo° ¥ or thereabouts for from lo to 24 
hours according to the amount of starter added and 
should then be fit for use Many starters both 
liquid and solid (tablets), arc to be had but only a few 
aro to be recommended as some are grossly con¬ 
taminated with undesirable bacteria Another method 
is to add a littli of the preuous day's preparation to 
the milk to be soured Some of the large dairy com 
panics also supply the soured milk ready for consump¬ 
tion 

C onsiderable care must be exercised in preparation 
to use sterilised vessels and to safeguard the nnlk 
from contamination during incubation The milk 
P iperly prepared should be thoroughly curdled, pos¬ 
sess a not unpleasant tart flavour and have a marked 
acid reaction Some of the older starters contained 
s]K)nng bacilli which though they curdled the milk 
(owing to tryptic ferments) gave rise to little or no 
icidity Preparations containing a combination of the 
bacillus of Massol, with Streptococcus lacficus or 
lebents arc probably the most suitable 

The internal administration of tablets &c contain 
Ing the lactic ferments in place of the soured milk 
is of questionable utility 

Although some are still sceptical as to the value of 
soured milk it can hardly be doubted that it Is 
beneficial in many complaints * Among these are (a) 
those depending on abnormal putrefaction of proteins 
in the intestinal tract, and including certain "bases of 
acute enteritis and acute and chronic colitis, (b) auto¬ 
intoxication with products of intestinal putrefaction, 
as in many cases of general failure of health in elderly 
persons forms of anaemia neurasthenia, with 
flatulent dyspepsia &c , in minor ailments such as 
lassitude headache some forms of constipation and 
diarrhoea rheumatic pains and the like benefit fre 
quently results It must also be recognised that even 
if the soured milk as such does Jlttle good, it often 
enables an addition of valuable and easily assimilable 

1 ' On the Bacteriology of Yoghurt * Ac. reo Luerreen mod JCahn 
C*n*rmW / Bmkt Abt.il, n, igoff p. 034 Kuntre, A igoS, 

P* TIT White and Averyxxv >909, w ifl* Hot lop nod Hammer 
/A m 1909, p. 419. Full reference* to tb* literature of the iuHject ore 
given In three impure, 
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food-stuff to be m ide to the diet by its use On the 
other hand, soured milk is by no means a universal 
panacea, and should not be taken mdiscrim match 
without medical advice, is it sometimes disagrees 
Moreover the home preparation of soured milk can 
not be recommended unless it is undertaken by a 
member of the household having some knowledge of 
the scientific principles involved In the practice of 
sterilisation and use of pure cultures 

R T Hewlett 


CLASSICS AND SC 1 FNCE IN EDUCATION 
Hr HE recent correspondent! in The Times on the 
* question of compulsory Greek at Oxford 
chiefly refers to academic expedu ncy and the estab¬ 
lishment of a modus vwendt between the Oxford 
tradition and the claims of scientific students But 
the vital and ultimate question is not this detail of 
practical politics it,, is the question of the funda 
mental principles of education The recrudescence of 
the Greek controversy is important as showing 
how soual evolution is gradu illy forcing education 
however unconscious educationists may be of the 
fact—along the lines of progress 
The issue at Oxford is between the classical or 
literary test as a guirantec of the classical or 
literary foundation (or character it may be 
suid) of the whole sjstem of Oxford studies and the 
interests of the large body of scientific and other 
workers to whom literary studies are difficult and 
tiresome and to whom the examination in Greek is 
a mere obstacle * We quote the words of Prof 
Turner he adds that In his opinion Greek is as 
important to 1 literary education as mathematics to 
a scientific In neither case is the particular study 
essential but it is of vast importance Or Jackson 
point* out that in many of the university studies 
the highest proficiency cannot be obtained without a 
knowledge of Greek For the highest proficiency in 
mathematics or any branch of science Greek is not 
but modem languages are a necessity 

In connection witn this reftrence to proficiency a 
proposal was rectntty made that Greek should be 
retained where it is essential for a complete mastery 
of the subject but that where it is not essential an 
alternative which ensured a certain amount of 
literary culture might be allowed 
Such a test is meant to safeguard the Oxford prin 
clple of a Jiterarv or humanistic foundation for 
all its studies With this principle is supposed to be 
bound up the Oxford spirit 
If this principle is interpreted to mean that the 
study of science for example should be preceded 
or accompanied by a training in the art* of language 
which are necessary for complete power of expression 
and for the development of that side of the mind 
which is built up by language the principle is sound 
But if it ns made to mean the educational necessity 
of culture in the sense of a literary rhetorical or 
ssthetlc habit of mind or refinement of taste one 
must protest The former has no general applicability 
to education it is merely a result of specialising 
upon literary, rhetorical or cesthedc material As 
for the latter mental refinement is as much a result 
of scientific as of literary or classical studies It is 
a manifestation of the critical that is of the scientific 
habit 

As a test of this a general training In science 
would be at least as effective as the study of a special 
subject such as Greek And to take another point 
of view, a study of physical phenomena and of their 
relation to human life and history is essential to both 
complete mental development and a liberal education 
To confuse these last with a literary * or humanistic 
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tone or curriculum is to confuse general development 
and general education with specialisation 

Greek is essential to a study of literature or to a 
complete literary training but to nothing else But 
even supposing that it wore necessary for a liberal 
education and therefore desirable for scientific 
students it is obvious thu the standard of Greek 
required for entrance at Oxford is ludicrously in 
adequate it is absolutely no test of inything except 
of a beginning in the study of a particular language 

It is as well to be clear on the meaning of the 
term literary As used in this controversy and 
with reference to the Oxford spirit the term im 
plies rather that form of liberal education which 
consists mainly in n rhttorical philosophy of politics 
history law and literature than a literary educa¬ 
tion proper Even for this form of liberal education 
a knowledge of the Creek language however high 
the standard attained w r ould not be essential Greek 
as we have said is only essential to a literary 
training proper 

Again whether used for this or for any purpose 
it Is useless unless it reaches a high standard To 
reach such a standard is itself specialisation and 
would require so much time that a boy would be 
unable to learn with any efficiency any other subject 
That is to say ho would have to devote to the studv 
as much time ns those bo>s who enter for classical 
scholarships Greek be it understood implies Latin 
The abolition of Latin as well as of Greek is hardly 
dreamt of as yet 

Prof Murray who thinks that the vital point 1* 

the maintenance of both Greek and I atm—but a 
better as well ns an easier Greek and Latin is 
assisted by the classical reformers These are apply 
ing new systems the most important of which is 
known as the Frankfurt scheme for the production 
of better classical results in half the time Thus 
whereas in the old English public school system a 
boy took about ten years to attain proficiency but 
by no means adequate proficiency in two dead lan 
guages which he never learned to speak under the 
Frankfurt scheme the first three years say from 
nine to twelve are chiefly devoted to obtaining a 
good grounding in French instead of in the acquisl 
tion of Greek and Latin grammar Then and not 
until then is I atm commenced Greek is commenced 
two years later 

On these lines a great deal of experiment is being 
made in English schools Much ingenuity is also 
being shown in methods for quickening and improv 
ing the assimilation of Greek and I*atin—the oral 
method the heuristic the principle of learning 
translation from the very beginning instead of after 
a long training in grammar and so on But it is 
noteworthy that toward* the end of the course the 
classical time-table becomes excessive again 

It does not seem to have occurred to educationists 
that possibly the only way of harning a foreign 
language is bv speaking it and that the best results 
are obtained by learning the vernacular first There 
is a further possibility awaiting realisation, namely 
that the study of any other language than the ver¬ 
nacular is a case of specialisation It follows that 
the imposition of Latin or Greek or French on the 
curriculum of young boys is at least premature In 
time lastly we may come to realise that u no man 
fully capable of hi* own language ever masters 
another * or at any rate that for the purposes of a 
general preliminary education or propaedeutic (as con¬ 
trasted with specialisation) not only is the vernacular 
sufficient if properly taught but that the learning 
of another language or languages while the ver 
nacular is in process of formation Is so far from b*lng 
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an aid in this or an assistance to mental develop, 
ment that it is actually mischievous 

The troditiomsts (for, after all, tradition, whether 
of the old lea mine’ or, in more subtle form, of a 
sort of class prejudice, seems to be the mam reason 
for the retention of classics as a propaedeutic) reply 
that the character of the classical tongues, their in¬ 
flectional structure and their logical habit are of great 
value in the development of the intellect Instead of 
asking for proofs of this we may note the possibility 
that an efficient study of the vernacular can secure 
the same results The Germans (as is shown in a 
recent report *) are beginning to see this The 
classicists may quote anecdotes of this or that distin¬ 
guished man who attributed his lucid and logical Eng 
Hsh style to his early training in Latin prose but the 
same or a better result could be secured in far less 
time If the time now given in our schools to classical 
and modem languages Were given to English the 
benefits would be enormous both for the general cul 
ture of the people and for the special work of 
specialists, whether in science or languages in 
technical or literary studies The English 
taught in schools as yet is a mere parody of what it 
might be It is remarkable that the English language 
does not possess a single text-book of its natural his¬ 
tory that can claim any philosophic or scientific im¬ 
portance 

If English were properly taught as the main com¬ 
ponent of a propaedeutic (the other components being 
elementary mathematics and science the study of 
which alto needs reorganisation) boys who begin 
specialisation (for specialisation now perforce begins 
at school) whether in science or mathematics would 
find literary studies by no means an obstacle 
They would have a command of their own language 
far in advance of the best classical or literary 
scholar as trained to-day The result would also be a 
great benefit to science itself 

The world has already absorbed the Greek spirit 
but it should not forget the fact that the essence of 
that spirit Is the scientific temper It must also realise 
that as knowledge increases in bulk there must be 
periodic sacrifices of what can best be spared The 
wisdom of the ancients is a phrase which, if not 
merely sentimental, is absurd Anttquttas saectrtt 
inventus mundi 

Reform is needed in the school curriculum no less 
than in the university system If the propaedeutic 
th«re is on sound principles, there will be no fear 
of scientific students being without a literary training 
(and this in the best ana most useful direction, the 
mother tongue) nor we may add will there be any 
risk of literary” students being without a scientific 
training Greek and Latin will then be reserved for 
special university courses, just as Hebrew or rigid 
dynamics or forestry may be so reserved according 
as the specialist is moved by his own spirit or the 
spirit of evolution A E Crawlky 


THE CENSUS OF 1911 

T HE Census (Great Britain) Bill, making provi¬ 
sion for the taking of the census of 1911, was 
read a first time tn the House of Commons on 
March 4 The Act for the last census, that of 1901, 
provided that the schedule should require the following 
particulars, and no others — 1 («) the name, sex, age, 
profession or occupation, condition as to marriage, 
relation to head of family, birthplace, and (where the 

* Th« Tssckilw of CUmIo m S«coa4*ry Scbogh is Growy* (Board 
o( Eduottipa Spaolu lUporti, vg8 aut ijto.) 
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was born abroad) nationality of every living 
who abode in every house on the night of tho 
bensus day, and (b) whether any person who so abode 
Was blind or deaf and dumb or imbecile or lunatic j 
imd (c) where the occupier is in occupation of less than 
five rooms, the number of rooms occupied by him, 
and (d) in the case of Wales or the county of Mon¬ 
mouth whether any person who so abode (being of 
three years of age or upwards) speaks English only 
br Welsh only, or both English and W elshr —a pro¬ 
vision suitably modified in the case of Scotland by a 
reference to the speaking of Gaelic instead of 
Welsh 

These requirements have been amplified In the BiQ 
now before Parliament by omitting the limitation to 
less than five rooms in (c) so that all occupiers 
will have to make a return as to the number of rooms 
inhabited, and by the addition of a new section 
In the case of any person who so abode Ming 
married the duration of maniqHy and the number 
of children born of the marriage" The first change 
}s of importance, as it will enable the census authori¬ 
ties to give tables covering more completely than was 
formerly the case, tenements inhabited by the work 
mg classes, and it may be hoped that in the subse¬ 
quent tabulation, some distinction as to the ages of 
persons inhabiting tenements of each given sue may 
be found fea<nbte, a distinction between children and 
adults would render possible some better indication 
of overcrowding than the present somewhat crude 
measure of more than two persons to a room 
The new section requiring a return, in the case of 
hiarried persons, as to the duration of marriage and 
the number of children born of the marriage is of 
the very highest interest though its full value will 
not be reached until the results of later censuses are 
available for comparison If the returns are tabulated 
so as to show the number of children for a given age 
of mother and a given duration of marriage, it will 
be possible to compare essentially similar marriages 
In different districts, and some fresh light will be 
thrown on the present state of legitimate fertility in 
this country It it also to be hoped that a sub¬ 
division may be found possible according to the occu¬ 
pation of the father it would be sufficient to choose 
a few typical groups of occupations, and it would 
hardly be necessary to do more than give tables for 
England and Wales as a whole Such tables would 
afford information of the most important kind, which 
we do not at present possess in any form 
No question is included as to religion, except in the 
case of the Irish census, for which separate provision 
Is made, and the present Census Bill is very dis¬ 
appointing in that it makes no attempt to place the 
organisation of the census on a permanent basis or 
to provide for an intermediate quinquennial census 
It is absurd that so important a part of the stock¬ 
taking of the nation as the census is should be de¬ 
pendent On the chances of party politics and it is false 
teoonomy to spend time and money on training a staff 
jfor the execution of census work and then to scatter 
that staff to the four wind*—only to go through the 
process again after a few years have elapsed A 
smaller but more permanent staff would be much 
more efficient and could be fully engaged between one' 
bensus and the next in the carrying out Of supple¬ 
mentary investigations after the publication of the 
main report The necessity for the Intermediate quin 
iftl census has been shown again and train, 
but the statement of the President of the Local 
Government Board *hat he is 1 not without ho$e feat 
a system of quinquennial census may come to be 
adopted" oahnot be said to c*rrp> ooovietton 
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ALEXANDER AG iSSlZ FOR MEM R i> 

ALTHOUGH the great American oceanographer 
** had reached the age of seventy-five few of his 
friends Were prepared to hear of his death which 
appears to have taken place somewhat sudden!) on 
board the 9 s Adrtattc on March ah, while on a voyage 
back to the United States 

The distinguished son of a famous father, Alexander 
Agassiz was born in Switzerland but naturalised in 
America, yet so cosmopolitan was he in his tastes 
and habits that if ever an individual deserved the title 
of a citizen of the world he was the man l T p to 
the age of thirteen he w'as educated in his native 
land but proceeding to the United States in 1848 
he went to the Harvard University, where—is a 
student in chemistry and engineering-—he obtained his 
degree of B Sc at the age of twenty two After 
spending a short time as a member of the United 
States Geological Survey yoling Agassiz became a 
mining expert and so successful wus he in this pro¬ 
fession that acquiring possession of valuable pro¬ 
perties m the Lake Sufiertor region he rapidly made 
a very large fortune in connection with the copper 
mines 

Hie love of natural history studies however which 
he inherited from his father soon made itself felt! at 
first he assisted his fathtr as curator of the Museum 
of Comparative Zoology at Harvard As his wealth 
increased, he w'as able to benefit that institu 
lion not only by specimens collected during his ex 
tensive travus and by defraying the cost of many 
expensive publications but also b\ gifts of monev 
up to joo,ooo/ After the death of his father he acted 
as curator of the museum for eleven years Beginning 
with the study of marine ichthyology he subsequently 
came to be acknow ledged as a great authority on the 
Echmodermatn so that on the return of the 
Challenger expedition, he was asked to undertake 
the report on the Lclimi collected during the 
voyage 

But the work for which Alexander Agassiz will be 
chiefly remembered was that which during nearly 
fortv years he c irried on at his ow n expense in con 
nection with oceanography The United Stales 
Government with the greatest liberality md considcra 
tion for the interests of science allowed him from time 
to time the use of their surveying vessels the c lptains 
of which were instructed to place themselves virtually 
under the orders of Agassiz himself The naturalist 
aided by a staff selected and p«ud by himself carried 
on soundings and dredgings in every part of the 
globe, special attention being devoted to the study of 
coral reefs Beginning in 1877 with the study of 
the Gulf of Mexico the Caribbean Sea, and the At 
lantic coast of America, Agassiz continued his work 
m 1880 by investigating the surface fauna of the 
Guff Stream Besides working out the details derived 
from the study of collections made during these 
voyages the results of which were published in 
connection with the Harvard Museum of Comparative 
Zoology, Agassiz wrote a well illustrated, account of 
his work, The Three Voyages of the Blake, in two 
volumes 

In 1891 Agassiz transferred his attention to the 
western shores of the t mted States and Central 
America, investigating the seas around the Sandwich 
Islands And paying special attention to the coral reefs 
there, between 1892 and 1894 Hu explorations were 
extended during 1895-6 to the Great Barrier Reef of 
Australia and in 1897-8 to the Fiji Islands In 1899 
and 1900 he was able to undertake a cruise among the 
various* groups of coral-island* lymg between San 
Francisco and Japan In 1901-2 Agassiz commenced 
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his study of the Indian Ocean paying especial atten¬ 
tion to the Maidive Islands and thur surroundings, 
and in order to compU u tin. examination of portions 
of the P icihc tint he had not already visited he 
devoted the venrs 19114-5 to a crursc among the im¬ 
portant island groups of the eastern half of the Pacific 
Ocean 

I he intervals betwetn his several vovages were 
occupied by Agassiz in the studv of lus enormous 
collections and the preparation of memoirs dealing 
with the results obtuned Those were issued regard¬ 
less of expense as to their illustration in the pubhea 
tlons of the Boston Sock tv s Museum of Comparative 
Zoolog} No fewer thin thirty volumes of memoirs 
and hftv thrte volumes of bulletins are devoted to the 
results obtained from ihc studv of these collections bv 
Agassiz and the vtrious specialists who assisted him 
Hia own favourite place of work was Paris where 
rooms were alwajs allotted to him in the Museum of 
Natural Histoiy and ht bad the fullest access to 
scientific libraries 

Of the value and importance of the results of thea 
voyages it is impossible to spe ik too highly Perhaps 
the most striking of the conclusions arrived at nv 
him are those relating to great movements which hive 
taken place in the bed of the Pacific in comparatlveh 
recent geological times Jhis is evidenced bv the 
numerous upraised coral nefs which following Dam 
he described, in manv of ihcse the limestone rock 
now at elevations of rooo feet and upwards has been 
more or less completely converted into dolomite 

It is not necessary in face of the above statement of 
facts to add that Agassiz was a man of indomitable 
energv He thought as little of crossing the Atlantic 
as wc do of crossing the Thames and death met hnn 
at list while still on tlu move Of his courage n 
remarkable example is told concerning in altercation 
he had with a military officer in t crowded restaurint 
in Germany on thit occasion he did not hesitate to 
resent an insult by a blow though fortunately anv 
serious result from the rash act w is prevented by the 
interposition of a numbtr of judicious friends of the 
officer aided by Xmcrir in and Tnglish visitors 
who were present In earlv life, \U\uukr Agassiz 
exhibited something of tin dogmatic habit of mind 
that distinguished his illustrious father but mellowed 
bv age and const int intercourse with other men he 
became in after life stnkmgh opm nupded and readv 
to listen to arguments even those that told against 
his most cherished convictions fhost who were pnvi 
leged to enjoy his friendship in his later life knew him 
as a man of ardent enthusiasm resthss energy and 
charming bonhomie but also as one piticnt m discus¬ 
sion and alw lys n idv to listen to fa< ts and reasonings 
from whatever quarter th»v came His generosity 
was unbounded and he was always read) to place 
hn abundant materials at the service of young men 
who were qualified and willing to engage in their 
study 

In every scientific circh of ] urope as well as in 
those of America Alexander issiz was well known 
and in all of them his loss will be deeply mourned In 
Trance he received the I cgion d Honneur, and in 
Germany the Order of Merit In this country he was 
for m fl ny years a l oreign Member of the Ro> al 
Societ) Only last >eir the Royal Geogriphtcal 
Society awarded him the Victoria research medal and 
wc mav fltl\ comlude this notice with the verdict of 
the president in announcing the award—a verdict in 
the justice of which all must agree— He has done 
more for oceanographical research than anv other 
single individual 

’ John W Jidd 
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The Oceanogrnphicnl Museum at Monaco *as In 
nugurated last week bv the Prince of Monaco in the 
presence of a gathering of more than two hundred repre 
sentntiVLS of Covernments of scientific institutions and of 
oceanographical remarrh Among many other* present 
were —M J,oubet ex President of the French Republic 
M Pirhon French Minister of Foreign Affairs Admirals 
of the Fleet von koester from Germany and f renet from 
Italy Vice-Admlnl de Jonquifcres commanding the French 
Mediterranean Squadron and distinguished representatives 
of the Governments of Spain and Portugal The Institute 
of France sent a large body of members representing the 
Academies of Sciences and of Fine Arts The Acndemv of 
the Llncei at Rome the Academies of Sciences at Berlin 
\ lenna and St Petersburg the Royal Societies of Ixindon 
and Fdinburgh the Geographical Societies of Paris Berlin 
Vienna and St Petersburg the Challenger Society and 
many other societies and institutions were amongst the 
societies sending delegates The British Government was 
not represented officially owing to some blunder but Mr 
W F Archer of the Board of Agriculture and Fisheries 
Mr J Y Buchanan F R S Dr G II Fowler Prof 

W A Herdman F R S Dr J S<\itt Keltic and Dr 

H R Mill represented British marine studlrs Among the 
lending men connected with oceanography marine blologv 
and kindred sciences in other countries there were Mr 
Rendall of Bordeaux Prof Drvgalski of Munich Prof 

Forel of Lausanne Senator Grassl of Rome Prof 

Haeckel of Jinn Dr P P C Hoek of Haarlem Prof 
Hensen of Kiel Prof Hergesell of Strassburg Dr 
Knlpovitrh of St Petersburg Prof Krtimmel of Kiel 
M de Margene of Paris Prof Otto Nordenskjold of 
Gothenburg Prof Penck of Berlin Prof Pemer of 
Paris Prof Pettersson of Stockholm Dr Schmidt of 
Copenhagen Dr Schott, of Hamburg Prof Supnn of 
Breslau Prof Thoulet of Nancy Prof Max Weber of 
Amsterd im and Dr Richard director of the new museum 
with Profs Berget Joubin and Portier of the Oceano 
graphical Institute in Pans The museum was inaugurated 
by the Prince of Monaco at a grand function on Tuesday 
March 29 on the following day there was a banquet to 
three hundred guests and the evenings were occupied by 
a special performance at the famdus Opera House In 
Monte Carlo a display of fireworks of extraordinary 
brilliance in tho harbour and finally by a magnificent State 
reception In the gorgeous apartments of the ancient palace 
of the Grimaldis Meetings of four commissions on the 
Atlantic on the Mediterranean on the perfecting of the 
Oceanographical Institute and on the bathymetrical chart 
of the world were held under the presidency of the Prince 
and a summary of the proceedings will appear tn another 
issue of Nature The Prince conferred the Order of St 
Charles in four classes on a number of persons amongst 
whom may be mentioned as receiving that of the second 
class or commander Mr J Y Buchanan Senator Grass! 
Prof Penck, and Dr Richard The princely hospitality 
displayed op the occasions extended to the provision of free 
hotel accommodation for all the visitors Invited to the 
fifes while the representatives of States were entertained 
at the Palace as personal guests of the Prince 

Sir William Ramsay, K C B F R S , has been 
nominated president of the British Association for the 
meeting to be held at Portsmouth next year 

Sir Harry JohnsTon G C M G has been elected a 
corresponding member of the Italian Geographical Society, 
In recognition of his work In Africa* 
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Wk regret to see the Announcement of the death, at 
eighty years of age of Prof F PflUger professor of 
ph) siology at the University of Bonn and director of the 
Physiological Institute there 

Tub council of the Institute of Metals has decided to 
Initiate uhat is hoped will be an annual aeries of May 
lectures The first of these will be given in London on 
Tuesday May 24 when Prof W Gowland F R S will 
deliver a lecture on The Art of Working Metals In 
Japan 

A report from Berlin states that Prof Abegg of the 
University of Breslau was killed as the result of a balloon 
accident on April 3 Prof Abegg was president of the 
SiUsian Aeronautic Society and a prominent figure in the 
German aeronautic world 

We learn from the Chemtst and Dru^gi*/ that M Henry 
Giffard who died at Pans m 1882 made the State his 
residuary legatee By a recent decree the Minister of 
Public Instruction placed a sum of 4000! being part of 
the legacy at the disposal of the University of Paris for 
the foundation of an Institute of Radio-activity 

At to-morrow s meeting of the Royal Astronomical 
Souet) Prof P Lowell is expected to be present and 
will speak upon his work Major General II P Babbage 
will exhibit and describe a calculating machine which he 
h is recently completed corresponding to the portion of 
the analytical engine which his father the late Charles 
Bubba^t named Tht Mil! 1 

A Reuter telegram from Berlin state* that an expedi 
tion will leave Bremerhaven on July 1 on board the North 
German Lloyd steamer Main * for Spitsbergen in order to 
investigate the possibilities of an airship flight to the 
North Pole which is planned for the summer of 191a 
fhe party will include Prince Henry of Prussia Count 
Zeppelin and Profs Hergesell and Drygalski and will 
number altogether twenty four members 

The valuable collection of shells formed bv the late Mr 
1 humus Gra> a well known Glasgow eonrhologist who 
died recently at the advanced nge of eighty nine has been 
left by him to Kelvmgrove Museum Glasgow More than 
7000 species of shells are represented in the collection 
including both British and foreign fond fresh water and 
marine forms It Is said to be the finest collection of its 
kind in Scotland and Its possession places the Kelvin 
grove Museum well abreast of the leading museums in 
this country 

An Industrial and Agricultural Exhibition Will be held 
at Odessa from May 15 to October 1 of this year During 
the exhibition there will be lecture* on technical and 
scientific subjects and arrangements are being made for 
some congresses The cooperation of scientific men is 
invited bv the committee of the exhibition (Odessa 
Novoseiskaja 4, Tcchnische Gesellschaft) 

The Civil Service Commissioners announce that 1 Sn 
addition to the open competitive examination for situa¬ 
tions os cartographer in the Hydrographic Department of 
the Admiralty, which Is to be held in July next, another 
open competitive examination for similar situations will be 
held in December,, Forms of application for admission to 
the December examination will be ready for issue about 
the middle of July and will then be obtainable on request 
by letter addressed to the Secretary of the Civil Service 
Commission London, W 


Aprii 7, 1910J 


NAT URL 


165 


Mr F G Ogiivik C D has been appointed by the 
President of the Board of Lducntlon to a new post of 
Secretary of the Board for the Science Mum um Geologic'll 
Museum and C eologicul Survey Mr E K ChamlHrs 
has been appointed to succeed him as principal assistant 
secretary of thp technological branch of the Board Or 
H F Heath director of special inquiries and reports hjs 
been appointed to the post of principal assistant secretary 
of the universities branch of the Board in combination with 
hi* present post 

Mr Walter Ri ncimav President of the Board of 
Fducntion hus appointed n departmental committee to 
consider and report upon various questions in regard to the 
present condition and the future decclopment of the vilu 
able collections comprised in the Board * Sc k nr Mu eum 
at South Kensington and Ceological Museum in Jcrmyn 
Street In particular the committee is usked to advise 
him (a) a* to the precise educational and other purposes 
which the collections can best w rvu in the national 
interest* (b) a* to the lines on which the collections 
should be urranged and developed and possibh modified 
so as more effectively to fulfil these purposes and (c) as 
to the special characteristii s winch should be possessed 
bv the new buildings which it is hoped will be crectrd 
shortly on the South Kensington site to hous these toilet 
tions so as to enable the latttr to be classified ind exhibited 
in the manner most fitted to accomplish the purposes they 
are intended to fulfil The committee is as follows —Sir 
Hugh Bell Bart (chairman) Dr J J Dobbie F R S 
Sir Archibald Ccikie KGB P R S Dr R A GHze 
brook F R S Mr Andrew Lamg Sir Schomberg 

McDonnell K C B Sir William Ramsay KCB 
FRS Prof W Ripper Sir W II White KCB 

F R S with Mr F f Ogilvie t B 1* secretary 

Ricutkk mes age* from Catania record that the eruption 
of Mount Etna increased in violence up to the end of 
March when a stream of lava was moving at a speed of 
nearly forty yards an hour in the direction of Cislcrna 
Regina near Borrello On April 4 however the utivit) 
had considerably lessened The streams of lava had 
diminished in volume and changid thoir direction They 
were then flowing towards Monte Rmazzi and Monte 
Faggi submerging the lava remaining from previous 
eruption* There was a pronounced rx:rudescence of the 
eruption early on April 5 The lava stream flowing 
towards C ist* rna Retina In particular increased Its rate 
of progress to 10 metres an hour and reached a spot only 
350 metres distant from the Nicolosi Borello road destro) 
mg the cultivated lmd on its course 

The sum mar j of the weather for the first three months 
of the present vear just Issued bv the Meteorological 
Office! shows that th mean temperature was abovi the 
average over the entire kingdom The rainfall was below 
the average in the north of Scotland and in agreement 
with the average in the north-east of England whilst in 
all other districts the fall was in excess of the average 
the greatest excess was a 77 inches in the north of Ireland 
The largest total measurement was 1461 inches In the 
north of Scotland and the least 5,21 Inches In the east 
of England The number of rainy days were everywhere 
In excess of the average There was an excess of sun 
shine over the whole of Great Britain amounting to 
84 hours In the Midland counties 76 hours in the north 
west of England and 70 hours in the south west of 
England The largest aggregate duration of sunshine for 
the three months was 362 hours m the Channel Islands 
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and the least jij hours in the north of Ireland There 
was nn excess of sun lime in twelve out of thirtun weeks 
111 the Midland countl s and in eleven out of thirteen 
vu ks in tht south wist of I nglnnd 

Mr R M Haukim ion writing from F*i!»viroc Bray 
Co Wicklow sa)s — Oil Mnrih 21 it <) 1 m the rtnd 

ing of the wet bulb mercurial th rniom ter 4 ft t from the 

ground in u Sh vonson s nrirn was 1 1 JngJirr than the 
dr> bulb mercurial th rniom l r \ inrhe di t mt in tin* 
sime art on th< ratling being 4(1 md 4^ r ptctively 
Assuming the instiunienis are aeeurite and tn working 
order can sutli a thing occur H< add th it at the 
moment of obwrvutmn th ten jki itur w is f ilhng ripirily 
\ distingui ht_d nn teorologist inform* us th it c 1 s of the 
wet bulb ifiove the drv are bv no mean* r m but the 

difference w rarelv so much as i° they ar g n r dlv 

dealt with in practice b> attributing the diffeien tc 
instrumental errors or temporary met* nrnlngn al cinum 
stances (such as the rapid fall of temperature noted bv 
Mr Barrington) which bring out an imperf xtion in th 
conventional imlhods of thermometry 

The tragedy which deprived M Chirlois oT his life on 
Fistir Day deprived French a tronomv of 1 bnllnnt 
worker and the Nice Observatorj of an mthu iistic 
observer M Charlois devoted himse If chi fl\ to the minor 
planets and was only second to Dr Mix Wolf in th 
number of these bodies whirh he diSLOvmd At the 
foundation of the Nm Observatory bv M BischoffsliMiu 
in 1881 Charloi* was appointed h mtarv to M Pi rn tin 
the first director md in 1887 was given charge of th 
minor planet work Observing with th }8-om rcfraitor 
he discovered up to December rjoa 104 which pnviouslv 
had escaped detection Tw nt) seven of Bust werr* found 
visually between 1888 and 1892 but M Charloi w is the 
first to adopt Dr Wolfs photographic method md thin l \ 
added seventy seven more asteroid* to the rapidlv growing 
family These he discussed in vol tin of the \rimls of 
Nice Observatory but he also published 'i number of 
orbits observations At in the JiulU tm astrouonnqtu th 
Astronomiscke Nachnehtcn &r for this wt rk h wi 
twarded the Janssen medal of the Astronomic il Sou t\ of 
France ill lHqq Minor phnets did not howtver eb« rb 
all M Charlois s energies for he observed 111am com is 
1111 nsured double stars made a great number of latitud 
ibsorvations md accompanied M Thollon to Spun f r 
the transit of Venus in 1H82 At the transit of Merturv 
in 1907 he made observations which ufiord d 1 irrectiunn 
to the ephemeris and he also rendered \ iluahl assi lance 
to the International Astrographlc Confer*net 111 thur work 
on Fros it is interesting to not that lie secured *1 pi itc 
showing the trail of this remarkuble a tiroid on the 
same evening that it w*is discovered b\ 1) Wilt but did 
not recognise it until after the annoum 111 nt of th dis 
coverv b> th* Berlin observer 

LrrriE has hitherto been known of the language of the 
Yana tribe of Indians who occupy part of Shasta County 
in the northern region of California T his want has now 
been supplied by Messrs E Sapir and R B Dixon who 
have contributed to the ninth volume of the Publications 
of the University of Californi 1 a series of legends recorded 
from the hps of the two last survivors of those learned in 
the tribal traditions One of these tales is a remarkable 
variant of the Prometheus type of legend describing how 
Fox, Sandpiper and Coyote stole the fire how the world 
was burned and how the thieves escaped in a basket which 
Spider hauled up to heaven by his thread Another and 
less complete version of the tale has been published by Mr 
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J Curtin in hi* Creation Myths of Primitive America ” 
The present collection of tales recorded in two dialects 
will preserve for the use of philologists a language which 
is fated before long to disappear 

Thi group Mosozoa is as is well known a kind of 
zoological waste-paper basket into which various obscure 
forms of extremely lowly organisation have been cast from 
time to time Many of these forms are of great interest 
a* indicating possible transitions from the unicellular to 
the multicellular condition The genus HapJoxoon has been 
added to this murell ineous assemblage bv Dr Doglel 
who describes some new species thereof in the Zeitschnft 
/fir wiasenschaftliche Zoologte (Band xciv Heft 3) These 
remarkable parasites which hvo in the alimentary canal 
of various polvchaete worm* occur in the form of single 
or multiple chains of ceils the first cell of the scries being 
provided with one or more stylets Dr Dogiei has pro 
posed the group-name Catonata for these organisms which 
he considers to be derived from the unicellular Peridinea 
and to exhibit protophyfce rather than protozoon affinities 

In a paper on the stability of the physiological proper 
ties of collform organisms (Centralbl f Bakteriologie 
Abt 11 Bd 26 1910 S 161) Mr Cecil Revis suggests 
that the opacity of a micro-organism to ferment various I 
sugars polyhydnc alcohols and polysaccharides depends 
on the presence of certain atomic groups in the substances 
Thus glucose mannose galactose kevulose and lactose 
all contain the group —CHOH—O—CH= and are fer 
mented by Bacillus colt while sucrose does not and is not 
fermented by many strains of B coll Attempts were 
made to change the fermentlve properties of various strains 
of B colt and other organisms by prolonged sojourn In 
soils contaminated with faeces , and In a non 
albuminous medium After some months changes were 
frequently noticed in the organism* Isolated Thus with 
one typical B colt which fermented lactose dulcltol and 
glucose well In twenty four hours after seven month* in 
soil contaminated with human fwces an organism having 
the original properties was Isolated and in addition three 
other forms A B and C were isolated characterised by 
differences in ihc appearance of their colonic* Of these 
A and C gave the original reactions unchanged but B 
fermented none of the test substances Other Instances of 
similar changes are given In control cultures kept on 
gelatin in general no change at all occurred 

Thk Municipality of Hanover according to a paper by 
Mr E Howarth on some German museums in the 
February number of the Museums Journal deserves the 
gratitude of antiquarians for having restored and fitted up 
as a museum Leibnitz House the picturesque fifteenth 
century residence of a German merchant It contains four 
storeys all stocked with objects of industrial art and 
industry arranged from an sosthctic rather than a 
systematic point of view 

In the March number of the Irish Natural!si Mr R J 
Ussher gives hls experiences of cavern-exploration in 
Ireland iiv which he has taken ao large a share Most 
Important of all la the mammoth-cave near Doneralle 
C#rk which was worked from *904 onwards and Is older 
£an any other except Shandon This cavern takes Its 
name from the number of mammoth-remains but Is also 
characterised by the abundance of reindeer and the absence 
of red deer wild boar and badger 

According to the rep ort of the Lancashire and Western 
Sa fisheries (to which allusion was made In a recent issue) 
there is reason to believe that black-headed gulls are 
Injurious to cockle-beds In the Floodborough district 
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these birds have been ascertained to feed almost exclusively 
on young cockles, which they pick out of the sand It 
is accordingly recommended that theie birds should be 
excluded from the Wild Birds Protection Act and their 
eggs destroyed in the breeding-season 

In the course of an interesting account of hls recent 
journey In north western Arabia published in the March 
number of the Geographical journal, Mr Douglas 
Carruthers claims to be the first European who has sighted 
the Arabian ostrich since Palgrave s time Three were 
seen in the Wadi Htdrtj about iso miles south-east of the 
Dead Sea which is probably the northern limit of these 
birds the range of which includes all the Interior of 
Arabia It is suggested that the Arabian ostrich is In 
separable from the t>pical Strulhw camelus of North 
Africa but since the Arabian oryx and baboon are distinct 
from their African relatives this 11 by no means certain 
and can only be determined by the acquisition of actual 
specimens Mr Carruthers state* that the interior of 
Arabia Is undergoing secular desiccation so jthat many of 
the Beduln find It increasingly difficult to maintain them 
selves 

Thr question of the proper pose of the limbi of Diplo 
docus which was opened some months ago by Dr Hay 
has been taken up again by Mr G Tornier in a paper 
published in the Sitebtfr Ges naturfor Berlin 1909 p 
193 In this paper a restoration is given of the skeleton 
in which the shoulder girdle Is pushed low down and the 
humerus and femur are extended almost horizontally so 
as to bring the belly within a very short distance of the 
ground while the head and neck are raised aloft In swan 
like fashion the feet being mounted in wholly plantigrade 
style lh^ general appearance of the skeleton is somewhat 
grotesque On p 507 of die sorla] tiled Mr Tornier replies 
to those who have criticised his restoration of Dlplodocus 
Prof O Abel (Verb k k tool hot Gas Wien 1909 p 
117) has likewise entered the lists and urges that all the 
sauropod dinosaurs were elephant footed 1 that Is to say 
in place of being plantigrade their feet were of the semi 
dlgitigradt type characteristic of the Proboscides with 
posterior foot-pads This Mr Tornier refuses to admit In 
a paper published in the Stteber Ges naturfor Berlin 
1909 p 537 where the completely plantigrade character 
of the feet of these reptiles Is re asserted. 

Mr B H Ransom assistant-custodian of the helmintho¬ 
logical collections the National Museum of Washington 
has written a valuable work on the tcenlold castodea of 
North American birds (Bulletin No 69 US National 
Museum Washington 1909) Ten years ago when study 
ing under Prof H B Ward at that time of Nebraska 
he began an investigation Into the cestodes of North 
American birds, and the present volume of 140 pages Is 
the first outcome of this research The volume contains 
detailed descriptions of five new species, and there are 
numerous adequate figures It also contains keys to the 
genera of the supcrfnrmfy Tmnloidea diagrams of families 
subfamilies and genera and lists of the species occurring 
in North American birds are added The recent mono 
graph of Dr O Fuhrmann the wellfcnown authority on 
bird tape-worms has been of great service to the author 
Mr Ransom s paper ends an is usual with American 
publications with a very full bibliography and an accurate 
and full Index> for which we cannot be too graceful to the 
author * 

Dr K M L* vandir has published an important work 
on the food and parasites of fishes in the Gulf of Finland 
(“ Beobachtungen fiber die Nahrung und die Paras!ten tiflt 
Flsche des Finnitchen Meerbusens ” Ftnnl&ndische Hydro- 
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Mpaphitch Btologtsche UnUrsuthungen No 5 Helsingfors 
1909), supplementary to the earlier works of Dr G 
Schneider A work of this kind requires very careful 
analysis and abstracting and If wt are to learn which of the 
species forming thp food has supplied the parasites in ques 
tion, we must carry the research rather farther We have 
In this work very long lists of species of insocts and thtlr 
larva of Crustacea and their larva? of molluscs occasional 
worms and other fish all eaten as food We have also 
considerable lists of rest odes trematodea nematodes 

Acan thoceph a la kc but the paper does not In our opinion 
sufficiently attempt to indicate which food animal brought [ 
into the body of the fish the several parasites 1 numerated j 
Nevertheless the work forms u foundation for further in 
vcstlgation and one which will afford material for a 
greatly developing subject 

The spread of interest in ecologn.nl botany is naturally 
creating a demand for photographs and lanfi rn-slides of 
t)pical areas of vegetation Mr W B Crump of Halifax 
who has taken part m some of the British botanical , 
surveys has accumulated a series of photographic negathes j 


of Hevea branliensis received almost simultaneously from 
Singapore and the Gold Coast receives the name of 
Dtplodia rapax (Melanconiaceae) Mr A D Cotton con 
tributes an article on the growth of the alga C/lic 
lattsstma whhh in contrast to most algae flourishes Jo 
stagnant and sewage-polluted water 

Messrs J B Bail Litas bt Fiis are issuing a small 
monthly booklet Le Mots agricole containing notes likely 
to be of value to the agriculturist the \inc grower and the 
gardener There are also detailed notices of the recent 
publications of the firm 

The necessity for continued work on the sugar-cane is 
thoroughly recognised m the West Indies and bulletins 
arc regularly issued setting forth the results obtained up 
to the time of publication We have recently received 
l Pamphlet No 63 of the Imperial Depirtment of Agricul¬ 
ture for the West Indies giving a summary of thp results 
obtained in Antigua and St Kitts during 1908-9 

Tub Agricultural and Horticultural Ahsoci ition issue an 
annual booklet entitled One and All Cardi ning con 
taming a number of short 



depleting many of the recognised plant associations, from 
which he offers permanent photographic prints (15 by 1a 
inches or 1 2 by 10 inches) madL by the orobrome process or 
lantern-slides The more detailed studies are only offered 
as lantern slides Descriptive notes are supplied The 
photograph reproduced represents a Cheshire mere near 
the margin of which clumps of MoUma coeruUa are grow 
Ing while heather is seen in the immediate foreground and 
a plot of Juncus suptnus occurs on the further side 
The first issue of the Kew Bulletin (1910) opens with a 
descriptive list communicated by Mr G Maaaee of new 
exotic fungi An agaric IfartfmtMs scand*n* t so called 
from the way it extends Its cord-like mycelium and pro¬ 
duces the resupinate pilei at intervals, is reported to cause 
considerable damage to cocoa plants on the Gold Coast 
Two suspected insect parasites are described vix Selero 
dems gigaspora taken on orange leaves with wade insects 
and Sepioeytmdrtum su spec turn found on the bodies of dead 
1 frog hoppers " A new parasite on the roots and branches 
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articles of interest to gardeners 
and othf rs Among the most 
allraitiv is one b> the Hon 
H A StanhojH in which the 
legends attm hed to certain 
plants are pkasmtlv retold 
The outdoor school lessons 
giv n at the Frensham Schools 
tn Surrr \ are described while 
Miss Sipe writes on school 
girdening in the tinted States 
The booklet is well illustrat d 

From the Fdmburgh ~ and 
East of Scotland C dlej, of 
Agriculture we have rec*n\td a 
bulletin by Dr I audrr wl 
Mr Fagan giving the milk 
records for the dam herd at 
the Rossl>niee Asvlum An 
attempt was madf to tr*icc Ih 
relition between \enliIation of 
the cow-sheds and tli weld of 
m 1 lk but the resu 11 s are not 
vpry decisive bo far as they 
go they indicate that the 
animals in the wJl v util tied 
and therefore colder sh d 
at least as much milk as those in the warnur ill \entilated 
shed* and remained in a healthier condition 

A export has recently been issued by Mr E Brown on 
the poultry industry of 190Q from which it appears that 
the decline in the import of foreign ogg> which ha* been 
going on since 1903 still continues not so much as a 
result of increased home production as of increased require 
meat* by Germany now the largest importer of poultry 
produce in the world but although the amount of our 
imports has declined the values have risen and the factors 
at present controlling prices seem to be permanent It is 
urged that farmers and small holders have now an oppor 
tun if v in connection with poultry raising such as they never 
have had before 

In vol In part iv of Smithsonian Miscellaneous 
Collections Mr G P Merrill describe* and figures a stony 
meteorite which has recently come into the possession of 
the U S National Museum at Washington The Interest 
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of this specimen which is of rude)) quadrangular form 
with a maximum diameter of about a} Ihches consists in 
the fact thnt it was actually seen to fall bv the late Mr 
B h Wilson on October is 1H88 In McDuffie County 
Georgia It fell within a distance of about thirty \ards 
of the observer who was engaged at tho time in picking 
cotton and was at first under the impression that some 
one had thrown a stone at him Ihe meteorite burled 
itself to a depth of some 6 or A inches In the soil 

An application of the hydrodynamual theory of seiches 
to the 1 ake of Garda (Benaro) forms the subject of an 
essay by Dr Francesco VerrelH {Mcmorie del 7 ? Uututo 
Lombardo vote xxi -xxlt [3] j) The form of the lake 
n very irregular the lower end being divided into two 
branches by n rock forming the peninsula of Sirmione 
and projecting for a considerable distance further under 
water The author has calculated the positions of the 
various nodes and has applied Chrjstal s so-called 

quartic approximation to determine the periods of the 
various oscillations On comparing these with hmno- 
j,rnphual observations made at Descnzano a good agre 
ment has been obtained while the formula of Mcrlan and 
of Du Ho)s arc stated not to have led to the same satis 
factory conclusions 

The ordinary form of liquid bath for the determination 
of melting points has b«*en modified by the introduction of 
an air bubble system causing a rapid circulation of the 
liquid and hence a uniform temperature The same idea 
has been ver> ingeniously applied by Mr H Stoltzenberg 
(Zettschnfi ftir physikahschc Chemte March 11) in design 
mg a low temperature cooling bath 7 he liquid (pentane) 
is caused to urculatc by moans of hvdrogen bubbles 
through a spiral dipped in liquid air ether nnd solid 
carbon dioxide or a mixture of ice and salt according 
to the temperature required and then passes into the 
vacuum jacketted vessel in which the measurements are 
carried out The temperature can be easily regulated by 
altering the amount of the spiral immersed and can bt 
kept very constant 

In the Annalfn der Phystk iv 30 (1909) Dr M Lnue 
discusses the question of thermodynamic reversibility as 
applied to diffraction of light through a grating The 
question has assumed a new aspect since the investigation 
of the properties of coherent pencils has shown that regular 
reflection and refraction at the surface of two media is 
not essentially irreversible The conclusions at which Dr 
Laue arrives are fairly simple and straightforward Tf an 
indefinitely extended train of plane light waves falls on an 
equally indefinitely extended grating no irreversible change 
takes place On the other hand if the grating is limited 
in extent the measure of the irreversible changes In terms 
of entropy is equivalent to that produced by diffraction 
through an aperture equal In size to the grating Itself 
Thus the larger the area of the grating the less entropy 
change is associated with the diffraction and every inter 
mediate condition exists between the practically reversible 
diffraction of a very large pencil of light and the Irreversible 
diffraction of a small one In the Physikahsehe Zeitsehnft 
x pp 807-10 (1909), Dr Laue enunciates analogous con 
elusions lie finds that the scattering of light by small 
transparent particles Is irreversible and that if diffraction 
at a grating is accompanied by absorption the change of 
entropy la the same as if the absorption were associated 
with an equivalent geometrlco-optical process We have 
here a simple Illustration of the futility of formulating a 
thermodynamical scheme on the dQfT definition of entropy 
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At the same time tho principle of coherence does not 
render it possible to produce an Increase of available 
energy but only to rescue what would otherwise be lost 
and this is not inconsistent with a broader enunciation of 
the laws of thermodynamics 

Messrs G Philip ani> Son Ltd have issued a plani 
sphere of the earth (price 7 s 6d net) devised by Mr G b 
Morcll* by which it is possible to determine with a single 
adjustment tho local time corresponding to any given 
Greenwich time or vtce versa The whole surface of our 
globe is projected upon a disc about 23 inches 2n diameter 
capable of rotation about a point fixed at the North Pole 
Parts of this disc show through a circular window about 
13 inches in diameter on the face of the planisphere and 
around this window the hour lines are marked so that 
the relation between the meridians on the map of the earth 
and the time can be seen at once About three years ago 
the same publishers produced a Standard Time-dial in 
which the north and south hemispheres of the earth were 
mounted back to back and rotated together on a single 
pivot (sec Nature October 31 1907) The planisphere now 
issued servis the same purpose and whHe It has the 
advantage of enabling the relation between the times at 
any parts of the world to be seen at A single glance it 
suffers from the disadvantage of great distortion in the 
case of regions south of the equator I or the consideration 
of relative times this distortion docs not matter though it 
would be misleading U used for purposes of geographical 
instruction and it enables believers in a flat earth to show 
that all the phenomena of local time can be explained on 
their theory The diagrams of constellations Inserted 
arounjl the clrculur opening convey a completely wrong 
Impulsion as to the relation of the stars to the earth 
but while the planisphere will be of little value education 
ally it provides a very convenient means of determining 
easily the corresponding standard times at any instant in 
different paits of the earth 

The first edition of Prof J Pcrcival s Agricultural 
Botany was published by Messrs Duckworth and Co 
ten years ago and was favourably reviewed in these 
columns (vol ixii p 570) The work has been accepted 
as the standard t< xt book for agricultural students and 
others concerned with practical aspects of botany and we 
are glad to welcome the appearance of the fourth edition 
A new chapter has tx cn added on the I macse with par 
ticular reference to flax or linseed and among the addi 
tlons is an account of Mendellan laws of inheritance to 
which much experimental work has been devoted since 
the original volume appeared in 1900 The book now 
contains about twenty more pages than the first edition 
and the revision and additions will enable it to maintain 
the high position it holds among text books for the study 
laboratory and the reference book-shelf 

A comprehensive catalogue of important worka on 
mathematics astronomy physics chemistry and kindred 
subjects is comprised in the first part just issued of the 
supplement to Messrs H Sotheran and Co s Bibliotheca 
Chemico-Mathematlca The notes to many of the works 
are both Interesting and curious, and they make thib cata 
logue a readable publication instead of merely a list of 
titles of books 

Messrs Watts and Co have issued for the Rationalist 
Press Association, Ltd # a cheap reprint of Prof Haeckel s 
* Last Words on Evolution The price of the new 
edition is sixpence in paper covers and one shilling bound 
In cloth 
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OUR ASTRONOMICAL COLUMN 

Occultation of Mars April i 3 -An oiuiltation of 
Mars by the moon will take plait at 10 28 p m on April 13 
the planet disappearing behind the dark limb of the moon 
in position-angle o° Enn rsion will take plate at nh 4m 
p m in position nngL 278° the angle in each case to ing 
reckoned from the zenith point of the moon towards the 
east 

C omkt 19100 and Haiikys Comet—F rom nn article 
bv Mr Knox Shaw published in No 40 of the tarn* 
SctenUfie Journal wi learn that photographs of comit 
1910a were secured at the Helwan Observatory Hit 
comet was first seen ten minutes after sunset on 
January 30 clouds having prevented enrh r ohsi rvalions 
The Reynolds reflector was not ready for photographing 
objects at such low altitudes but some good photographs 
were securt'd with a 4 inch Cooke lens on January 24 24 
27 and 38 more rloudv weather thin intervened Uie 
photographs show the twin tails and also the southern 
secondary tuil which is muih f unter and cun only be 
traced to a diMaucr of 40 from the head 

Mr Shaw also publishes it useful diagram of the path 
of Hatleys comet with regaid to the sun and tin earth 
during the period February 1 to M ly 29 A photograph 
of this object obtained at Helwan oil January 28 showed 
faint traces of a till about 18 m length 

Three excellent photographs of 1910a and one of 
Halleys comet appear in No 1 \ol 11 of thp Journnl 
of the Royal Astronomical Sock tv (C Hilda) 1 hey were 
taken at the Dominion Observatory Ottawa on Jnnunrv 
2s 28 v and I * bruarv 10 rcsjJMtivel) On the last 
named date the negilive of Halhy s tomi l showi d a l ill 
i long 

A brief message from M Jean Misiait informs us that 
he is it TencrilTe where it an altitude of 271x1 mitns 
he intends making obsirvations of HoIUys torn t M 
Masrart s station is wry m lr that meupnd by Pmzzi 
Smith during his sojourn for astronomical observ itions in 
the island 

Sun spot* and Facular in 1909 —Prof Ricco s usual 
annual summary of the sun spots and faculaj observed at 
Catania during 1909 appears jn the I ebruary number of 
the Memorie di Astrofisica rd dsfronomm of the Society 
degli bpettruncopist] Itaham (vol xxxix p 17) On the 
whole the activity displayed during 1909 was markedly 
less than that of 1908 In April 1909 there was a sudden 
decrease of spots the mean frequency becoming 2 4 instead 
of 4 1 as it was In March I Ins low value continued for 
six months but In October there was a renewal of nitivity 
the mean frequency again rising to 4 3 a value which it 
maintained until the end of the year Thus although the 
quarterly values of the frequencies were 41 24 21 and 
4 3 respectively the half) early values were more nearly 
equal at 3 t and 3 2 the latter also being given as the 
mean frequency for the whole year The frequency values 
for faculss vary in the inverse to those of spots the 
quarterly vxlins being 12 14 tt and 1 a the mean 

for the year Is 1 6 

1 hr Natirk of Courts 1 vils —In the course of an 
article on the pri sent position of the problem of the forma 
tlon and constitution of comets, tails which appears in 
the PhysiknlMrlic 7ct1*chnft for March 14 Dr L /ehnder 
revive* and extends a theory he first put foward tw'cntv 
six years ago in the pages of hosnws According to this 
theory as the swarm of meteorites which constitutes a 
comet approaches the sun the meteorite* nearer the sun 
begin to give out gases and vapours which arrange them 
selves a* atmospheres about single or about groups of 
several meteorites These atmosphere* refract the light 
from the sun and according to their densities ronrentrate 
the sun * ra>* to foci at different distances behind thim 
selves If a meteorite is present at a focus it may be 
rendered visible or even to heifed sufficiently to produce 
combustion of any hydrocarbons present In It The 
meteorites thus heated surround themselves m turn with 
atmospheres which concentrate thf sun s rays on still more 
remote meteorites and the visible tail of a comet is accord 
ing to the theory the lorus of the successive foci Dr 
Zehnder considers the forms of the refracting atmospheres 
which would produce the various types of tails now 
known 
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Phuodic Errors in R11 iit Ascension of Standard Star 
Catacxhuks — V compari on of the periodic errors of tho 
right ascensions of the Newcomb Auwtrs and Boss 
standard catalogues is published by Dr Downing in No 
420 of the Objimi/ory Ih comp insons were made with 
the Standard Mi an Right Ascensions of Clock Stars for 
1900 o b isi d on i wi Ivt hour Croups published in the 
breenwnh Second Nine year ( otalogm the place* 
there given being pr sumnhlv frit from periodic errors 
dt pending upon right asu nsu n 

*1 he differences found an vi rv sm dl in amount but most 
interesting in thur distribution J here is a distinct drop 
at RA <h and a ris# at K A 20I1 which ar< loo ptr 
sistent throughout thi catalogues to be mtirelv due to 
incidental errors It is sugg slid th it the p<iu1nr dis 
tnbution of magnitude through R A may act aunt fur som 
of but not til the discordances in question 

Observations of Southern Double Stars —The first 
number of the C lrcular of the Transvaal Observatory is 
devoted to the measures of a number of double stars dis 
covin*d by Mr Innis with the 9 inch Grubb refractor 
south of declination 19 Ixprrlence shows thnt this 
instrument used at tin altitude (4900 feet) of the Trans 
vaal Observatory is cap ild of resolving very close 
doubles (0*3*) discovered by Prof Hussey with the 36-inch 
refractor at Lick and ix per ant of the 268 stars (Innes 
433-700) now given are separated by not more than o 4* 
43 per tent have distant s of io* or less Mr Innes also 
gives a list of stars which have been wrongly identified by 
other obscrv rs 

Tiif Ca/ettk Astronomic u —\\ e regret to learn 
from the rurrent number of th Garotte Astronomiqu 
published by the Antwerp Astronomical Swnt\ that until 
further financial support is forthcoming this verv usiful 
journal for amateur nstrononurs will only be publish 
alternat* month instead of monthly is h r« ti fort I h 
Ca rtte always contains epli mcrtdi s notices of phenomnu 
Ac in addition to Inf n sting nrinunis of obmrv ition th 
subscription is 3 francs per annum post fri 


M ROUX1 D/S/ / n<? 

RH 1 I ANT displays of uirora vv ri r porti d from m inv 
diffirent parts of Siollind on th nights of jMar h 27 
28 and 39 and aurora w is d o ob nvcil in In l m 1 md 
ihi north rn portion of I nglmid At Atordun aur< 1 i wn 
spmi each night tol ween 8 and > o rl nk i hi ll 4 slxtiffis/t r 
(a 1 lie giv s an account of a brilli nt di pi i\ n it 

1 dtnhurgh e irh on th me rmng of Mu h 28 1 itmg ih it 

two separate displiys w ip si*en to ft ri 2 am md th k 
was a third shortly bef >re 2 30 1111 Om of ’ll hr t 
indications of the coming of this third rh pi iv w» » k n K 
luminous shaft stretching upw irds and iniirsumg th 
1 onsti llation C issiopci 1 at a point n ir th * ir 

6 C nssiopeiir lor souk seconds it nmiinid iiirtiml ss 
md alum hk» thi tail of a grr tt tom t Ih n th uddi n 
flashing forth of a mvrrad quit ring shaft md h avi if 
light exquisitely and deh at ly tint d outluu 1 1 widi inn 
of striking be mtv # , ( 

Mr Wilfred ( Parkinson writing from 1 skd rnuir 

Observatory Scotland gius th following inter ting 
(let tils of the displ 1) on M mb 28 — 

8 10 pm - 1 uminoii tomd hr t observed in N rising 

slowlv like u bank (f light cloud 0 

8 14-838— i riduallv 1 suming i mrv d form 10-12 
above horizon it middl* point wilt h was ratlur to the 
VV of N and about 8 m width length about 140 
840—Band verv bright and w 11 d fimd verv intense at 
top edge gradually thinning out tt wards th( lower edg 

g C3 Th( lower edge of thi m nn hand had formed n 

distinct band by itself running p irnll 1 to thi higher band 
but not so wide long or intense Higher tomd of umlornt 
intensity throughout 

8 44 —Vertlrnl stream r gradual!) forming and also 
smaller ones fluetuating in length and brilliancy 
g 45 —\ ertu al strainer very intense especially where 
the curved bands cro s it .... 

8 49 —I-ower horizontal band gradually disappearing 
Upper band growing faint and ill-defined A crtical 
streamers growing more numerous 
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(A most marked feature after 9b was the way In which 
the streamers formed In the north and moved in a pro- 
ce«won towards thb west) 

9 8 —Lower band entirely gone Upper band stilt visible 
but faint Numerous vertical streamers forming and Inter 
sorting the honsontal band 

9 16 —Horizontal band had entirely disappeared 
Vertical streamers had increased In numbers and Intensity 
Constant fluctuations In brilliancy until 9 28 when last 
streamer had disappeared 

Mr S L El borne writing from Peterborough report (» 
that on March aft, about 6pm he saw a magnificent 
display of parhelia or mock suns, lasting about twenty 
minutes on each side of the sun and at equal distances 
from it In the same straight line, and parallel with the 
horizon, appeared a brilliant spot displaying the colours of 
the spectrum in the centre of each, giving the effect of 
three suns setting simultaneously from each arose a 
luminous band thus making a splendid arch over the true 
sun 


7 Hh PUBI 1 C HEALTH OF THE METRO 
POL/ 5 1 

"THIS report abounds m information of great Interest to 
nil wno have at heart the well being of the metropolis 
The first part relates almost exclusively to vital statistics 
the second to public health administration and the third 
part contains much Instructive matter upon school hygiene 
The year 1908 was a very exceptional one for I London 
so far as vital statistics are concerned, for the marriage- 
rate (15-9), birth-rate (« a) and death-rate (13 8) were ins 
lowest ever recorded. The death-rate has shown a dechne 
for the past forty years, while in the case ol the birth-rate 
tha fall year by year hat been slight but uninterrupted 
for some thirty years What this decline in the death-rate 
of a population of 4 795 757 persons implies Is very forcibly 
expressed in terms of * Ufe capital 1 By this expression 
is implied the years of life saved to the community by 
a reduction In the death rate The number of lives saved 
at each age period (as calculated by comparing the number 
of deaths for the year in earh age period with the mean 
death-rates for those age periods for ten years and crediting 
each Ufe saved with the years representing the expectgffon 
of life at tnat age) represented a saving of 26 20s lives and 
a gain to the community of 1060 770 years of “ life 
capital ' The highest corrected death-rates were furnished 
tnr the City of London Finsbury and Bermondsey and 
the lowest by Hampstead and Lewisham 
The infant mortality rate was lower In London for the 
last dfcennhim than fn all save one of the thirteen other 
large English towns and London had a lower figure for 
1908 than any of those towns This fact at Sir Shirley 
Murphy the Medical Officer of Health states is matter 
for congratulation though as he adds, it needs to be remem 
bered that the infant mortality rate Is liable to considerable 
fluctuation owing to climatic conditions and varying 
degrees of prevalence of epidemic maladies There are 
notable differences li) the rates of infant mortality m 
districts well and badly circumstanced socially a fort which 
sufficiently indicates the results which might be obtained if 
the infants of the less favoured districts had extended to 
them the same care as that bestowed upon infants of the 
better favoured districts Among metropolitan boroughs 
the loss of infant hfe has for several years been greatest 
In Shoreditch and Bermondsey and least in Hampstead 
The infant mortality rate Is, of course, affected by the 
administrative efforts made to reduce It, but the rate is 
so extremely sensitive to other Influences, which vary from 
year to year that the value of this work cannot be judged 
£v the mortality of the moment. Among systematic efforts 
now being made in the metropolis for the preservation of 
Infant Ufe Sir Shirley Murphy commends the system of 
visitation bv health visitors and he points out that the 
Notification of Births Act 1907 which is such a valuable 
measure for enabling this work to be undertaken most 
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advantageously, had In 1008 been adopted in all but eight 
boroughs In some districts official workers were supple¬ 
mented by a staff of voluntary workers supplied fay local 
health societies 

During the year 1908 the lowest death-rate from the 
epidemic diseases was recorded No death occurred from 
small-pox and the deaths from measles, whooping-cough 
diphtheria enteric fever, diarrhoea, and phthisis were below 
the averages of the last ten years, but those from Influensa 
and scarlet fever were above the averages 

The London vaccination returns give food for thought 
and apprehension As legislation has made it more and 
more easy to obtain exemption from vaccination, the 
unvaccinated children would be expected to increase The 
latest returns recorded are those lor the year 1906, when 
the percentage of unvaccinated children was si 2 as against 
26-4 in 1896, 78 In 1886 and 6>< in 1876 There can be 
Httle doubt that the percentage of exemptions for the past 
three years will when these are available, demonstrate 
a considerable increase A notable feature in the behaviour 
uf enteric fever In London in recent years has been the 
manifestation of localised prevalence occurring In poor 
papulations and lasting often for a considerable number of 
weeks There were two such prevalences in 1908 one in 
Bethnal Green and the other in Shoreditch and Dr Hamer 
furnishes In an appendix, a full report on these two 
outbreaks 

Special reference is made to results obtained by Dr 
Sidney Davies from the voluntary notification of zymotic 
diarrhoea among infants in Woolwich m the months of 
July August and September Dr Davies it of opinion 
that the infection spreads from person to person and he 
Ihmks the distribution of the cases is consistent with the 
b>pothesis that the disease Is conveyed by flies An 
examination of the statistics contained in his inquiry shows 
that while infants who are breast fed suffered much less 
than those artificially fed there is not much difference 
between the incidence of attack on children fed on cow s 
milk and those fed on condensed milk—except among the 
children fed on cow s milk at the Infants Milk Depot 
who suffered much less than other infants artificially fed 

The phthisis death-rate for 1908 was the lowest ever 
recorded It amounted to 1 32 deaths to every tooo persons 
living during the year In dealing with phthisis the Medical 
Officer comments upon the work done in connection with 
the voluntary notification system in operation In twenty-one 
London boiough* in 190ft and he refers to the Order of 
the Local Government Board requiring notification of cases 
of phthisis in London which occur in Poor Law practice 
London is however as the medical officer points out bat 
very Imperfectly provided with the opportunities which are 
needed for utilising the knowledge thus gained Phthisis 
mortality occurs especially among the poor, and measures 
for its reduction must not only include sanatoria and 
hospitals but also those which afford assistance not only 
to the sufferer but often to the families which are dependent 
upon him It is here that the extension of philanthropic 
effort is greatly needed 

For the purpose of enabling the incidence of cancer on 
the several populations of the London sanitary areas to 
be more precisely stated, factors have been calculated for 
correcting the deith-rates so far as possible for the differ 
ences In the age and sex constitution of the several popula 
tfons compared When these allowances are made it is 
found that In the year 1908 St Paneras (1 17) had the 
highest rate and that the lowest obtained in Fulham (0*79) 

The question of nuisance from flies In connection with 
deposits of house refuse and stable manure baa again Ipen 
dealt with on fines similar to those followed In 1907 and 
the observations form the subject of another appendix to 
the report In 1907 as In 1908 the Urge part played by 
collections of horse manure In determining fly prevalence 
Was abundant* apparent and the need for regulating the 
sanitary condition of stables was thus again etbphaswed. 

On July 1 1908, the administration of the General 

Powers Act 1907 part iv, w*s brought Into operation, 
and from that time until the end of the year too samples 
of milk were taken principally frwn chums at the large 
railway stations. Of the s amples In wMcfc It wax found 
practicable to make w complete examination, i*-6 per cent 
wen found to be tuUrmdom The farms supplying tha 




April 7, 1910] 


NATURE 


171 


samples giving positive results were inspected by the 
council V veterinary inspector 4997 cows in all were 
examined, and of these 147 were found to present tuber 
culous udders Provincial local authorities have shown 
willingness to cooperate with the council in preventing the 
sale of milk from cows which the council s veterinary 
Inspector has certified to be suffering from tubercular 
disease of the udder and in a few instances veterinary 
inspectors have been appointed b> the local authorities 
to deal with this danger 

The report by Dr Kerr upon the medical work of the 
council os the education authority deals with a period 
for the twenty-one months ending December 31 1908 
This period has been marked by great activity in all 
matters concerning school hygiene ana the physical care of 
children There ore in the opinion of the medical officer 
further and wide-reaching changes in prospect He 
states — Anv public provision foi protLUin*, and 

aiding growth and development of children during the 
years of school life—three to sixteen years of age—should 
be entirely committed to the Fducation Authority Thu. 
would allow such matters as feeding teaching cleansing 
medical treatment or social protection of school children 
when these duties become a public care to lx administered 
by the one authontv and by bringing all the various 
problems into n correct relation and perspective would also 
effect Considerable financial economy On the othei 1 hand 
transient conditions in which the child bears the same 

social relations as anv other individual an for instance 

when affected with typhoid or scarlet fever or when 

guilty of a crime would still come under the same pro 
vision by the Sanitary Authority or Police respectively fls 
at present Fortunately this is the line tiken by all the 
recent legislation m matters concerning children 

The educational work of the county council which falls 
under the direction of 1 medical officer is very extensive 
embracing the examination of candidates for employment 
and scholarships medical lnsp*rtion of school children 
including the inspection and the hygienic condition of 
school premises Ac a large amount of work to promott 
cleanliness ind to prevent communicable disease and 
prescribing the special school work amongst the scholars 
in schoolft for the mental or physic all) defretive the blind 
or deaf Ac The medical staff at the end of 100K numbered 
fifty two and it has been decided to increase the staff b\ 
the addition of sixteen school doctors in the summer The 
school nursing staff consists of a superintendent two 
assistants and fifty-one school nurses these undertake the 
oversight of personal hvglene in both elementary and 
secondary schools Upon the subject of underfed school 
children the medical officer directs attention to the fact 
that there Is no certain criterion of this condition and it 
seems often quite impossible to distinguish between bid 
feeding improper feeding and bad home conditions The 
treatment of those children in whom medical inspection 
discovers defects has received a great deal of consideration 
at the hand of the county council A solution has not 
vet been arrived at but it is certain that visual troubles 
discharging ears ringworm and conservative dentistry are 
matters on which m ither the private practitioner nor the 
hospitals can give sufficient or satisfactory relief and the 
establishment in Ixmdon of school clinics to deal with these 
conditions among t school children will probahl) be the 
eventual solution The work of the school nurses was 
almost entirely directed to effecting the cleansing of 
scholars heads bodies and clothing Nearly twenty 
thousand children are known to the nurses as uncleanly in 
these respects Tint such conditions are talented gives 
an idea of the conditions of the homes which are 
often so dirtv and dark ind wanting in the means of 
cleansing that it would be an injustice to exclude such 
children and prosecute the parents It appears that the 
municipal cleansing stations provided for cleansing 
verminous persons are inadequate to deal with all these 
cases The Children s Act 1008 gives power to the educa 
tkm authority to examine and cleanse these children in 
default of the parents and it looks $n if that authority will 
have to make some provision for dealing with these cases 
at least fn some parts of the metropolis 

The open-air schools provided by the council (four In 
number) are doubtless doin<* a great service physically and 
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education ill) to rtuldren with ailments which unfit them, 
to take their place in the school class-room with the 
ordinary scholars Children with scrofulous and tuber¬ 
culous conditions amrmla adenoids and enlarged tonsils, 
heart disease and tertam bone nervous and eye diseases 
profit considerably b) a few months in these open-air 
schools 


PROBIhMS OF 1 HF SOLI II WESTERN 
11 It*III ANDS 1 

'T'HE southern Highlands of Scotland consist of a com 
* plex wries of gneisses schists crystalline limestones 
and quartzites trending nro s Scotland approximately 
from south west to north east These metnmorphic rocks 
nre bounded abruptly to tin south by th Highland 
boundary fault whiih brings them igainst Lpp<r Pabeo 
zoic rocks T heir northern boundnn is less n gul \r and 
is generally the junction with the Moine gneis the rock 
which ouupies so muih of the Northern and Central 
Highlands The athisls and the msouateri nxks 1 h twren 
the Moine gneiss and tin boundary fault ma\ 1* con 
vemcntl) grouped together under th* mme proposed b\ 
Sir Archibald Gctki is the Dilradnn s\st in 

ihc most important difikutu in th inn rpr tition of 
these rocks is the unrirtamU is to which i th*. upp r 
and which the lower * nd of th* sikc s ion \i cording to 
Nicol the southern number# are the youngest and there 
is a descending sern» to the north This nnv is contra 
dieted b> manv obvious f icts m the field genlog\ ind 
the Mew is therefore wid I\ held tint Nro! s ord r must 
be reversed ind that the beds of the south* rn margin ire 
the old* st One serious difficult m the second view Is 
that the southern rocks ire mu* h les alter* d than the 
northtrn and this theory therefore in\oh*s some mmcun 
of selective metamorphism Se\*ral ingemrus interpreti 
tions hn\e been ad^anted to overt tnn this difficultv The 
author of the address how \er h Id tint both views is 
to the order of succession ir correct in pnrts Vor ton 
vemtncp of reference th* I) ilndi in s\Mim mi\ be divid'd 
into five series whirl) with thnr rel itions to th other 
ore Cambrian rocks an shown in d srendmg order is 
fallows — 


Ale nkUn 

| 1 omdon Sandstone 


M n^i nee 
(5) Schwhall on Q artrke 
fBlal Aiholl 1 imest n« 
(4)! and BfacV. ^rtus* end m 
l lerbedded Quart ites 

Paired urn 

(3) Hen lowers aenes 


/latch Tay Lime lone and 
(a>[ aMocwt l ga n life us 
\ mice chints 
(0 Ixtch I-omond Gnmu 

Caledonian 

Moine Cncws and a so taied 
NCh !>l 

Lewi lien 1 

1 

1 r ewi tan On 1 


1 — 


O Southern Margin 

As Upper Aberf it States 
D f lian nr and i nl 
Ut r 

1 di 
h to*e 
( it 



This rlassificition id ipt Ni o! s succ ssion in part is 
it accepts the Abcrfxl ind Hen I edi s rms as youn^r than 
the loch Lomond M»ei ak un t which thet rest and it 
is consistent With the hss all rid condition of the southern 
lotks and the st* adv diminution in the metaniorphism 
of the rest of the rocks gouiK north wire! ft-= for exunpU 
from the Loch Lomond ( n iss to the Loth Aw* Grits and 
from th girnetiferous mu i st In t of the loch Ta\ son s 
to the blade dusts and unfolutd quirlzites near Blair 
Athol! 

The e\ Idc nee in some points of this succession is still 
Incomplete ispcmllv a regirds some of the rocks within 
easy access of Clasgow The special points on which 


\ Atamct of the Prwidwituil AdHtvn Ariivsnd to the Gla'gov 
Geologktl Society by Prof J W fie^ory F R b 
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further research would bo most useful were therefore 
mentioned in the hope that the members of the Glasgow 
t eological Society would Investigate them 
The problem Is of Interest from its bearing upon the early 
geological history and geography of north western Furope 
lhe structure of western Furope has been dominated 
by the formation of three great mountain systems 
each due to pressure usually from the south and each 
having its \ounger rocks exposed mainly on the northern 
flanks of the chain The youngest is the Alpine svstem 
forced mainly in Upper Camozolc times and including 
the Pyrenees Alps Carpathians A somewhat simitar 

mountain s\stem of winch fragments remain in southern 
In i ind Devonshire, Brittany and Ctrmany had been 
formed in Upper Palaeozoic times from its analogy with 
the Altai Mountains of Asia Suess has culled its moun 
tains the Furopean Altaids Still earlier in later Archaean 
rim s there was formed the first of these European moun 
tarn systems of which fragments occur in northern 
Irelind the < ntnpians and Scandinavia I here arc many 
Intiresting am logics between these old Grampians and the 
lab r Altalds and Alps 1 he old mountain system to which 
the Grampians belonged probably extended far westward 
Into the North Atlanta and to its influence mav be 
aitnbuted the desert climste of Scotland during the 
d position of the Torridon Sandstone 


THF FTIOIOGY OF LEPROSY \ 

nr HE eighteenth report of the Board of Health on 
1 leprosy in New South Wale# contain# the usual 
careful clinical records of the feature# of the disease In 
the patients admitted during the year as well as a record 
of all the cases occurring in the Commonwealth during 
ic>o8 No rase of leprosy has ever been heard of in 
lasmama In the other States the distose occurs appar 
ently most frequently in Chinese and in aboriginals and 
in more frequent in northern than in southern territories 

An account Is given of a systematic test of Prof 
Deycke # nastln treatment Nastin is a vucine made 
from a leptothrlx found in some rermt Lepromata and 
not from the bacillus lepr* It is pronounced valueless 
any benefiunl result being assigned to thi natural fluctui 
turn# in the progress of the disease out or more cases 
of spontaneous cure aie noted For the rest the report 
Is remarkable for the scepticism the author Dr J Ash 
burton Thompson expresses on the etiology of leprosy and 
on the value of isolation as a preventive of transference 
of the disease 

Ir will be remembered that the International Congress 
at Bergen last year indorsed the view that the bacillus 
leprae of HAnsen was the etiological agent Dr Thomp¬ 
son s view# are seemingly published as a protest and hold 
Ing the views he does it is gratifying to learn that Dr 
Ihompfton recognises that a# the presiding and executive 
member of the central health authority to which the 
I eprosy Act is entrusted he ha# a clearly defined duty to 
perform and that he perform# it notwithstanding his 
thinking the tt»*rr utte on which that law is based to be 
of doubtful utility and hi# statement * I can at all 
event# safelv assert that it# validity ha# not been demon 
strated One would havr thought that the sun css which 
has attended the practice of isolation in Norway during 
the past forty year# afforded sufficient evidence of its value 
even to the most sceptical for Hansen # prophecy some 
forty year# ago that In 1020 there would be no leprosy 
In Norway is In more than a fair way of being fulfilled 


HELIUM IN AIR AND MINFRALS 

AN interesting paper on the occurrence of helium In 
“ the air of Naples and In minerals from Vesuvius Is 
published by Prof A Piutti in the Kendiconto of the 
Royal Society of Naples (third series vol xv p 203) 
It is well known that in 1881 Prof Palmien read a paper 
before the same academy In which he claimed to have 
recognised the characteristic line D, of helium in the 
flame spectrum obtained by heating In a Bunsen flame 
an amorphous buttery substance of a yellow colour 
which was found as a sublimate on the edge of a fumarole 


near the mouth of Vesuvius * This is generally accepted 
as the first discovery of terrestrial helium although Nasinl 
and Anderlini in 1906 on examining the flame spectrum 
of a large number of volcanic incrustations, failed to 
recognise the presence of helium in any of the specimens 
they examined under the conditions described by Palmleri 
Prof Piutti has now Investigated with especial core, and 
by an ingenious method the gas evolved on heating several 
Vesuvian minerals The gas was expelled by heating the 
mineral In a quartz tube connected through a three way 
cock with a PKicker tube a Goode air pump and a glass 
bulb containing cherry-stone carbon which could be cooled 
to — 192° C The latter served to absorb nitrogen and 
Inert gases other than helium All air was first entirely 
removed from the apparatus by the Gaede pump spcciul 
care being taken to ensure Its compUte absence prior to 
heating the mineral and during the course Of the expert 
ments When the carbon Is cooled by liquid air and the 
vacuum applied any nitrogen present is first absorbed by 
the carbon and the lines of argon and neon appear until 
the kathode space 1# formed At this point if even the 
smallest trace of helium Is present the D. line is seen 
distinctly by the side of the sodium lines Control experi 
ments showed that o 073 cubic mm could be detected in 
the apparatus employed Helium can also be detected in 
the same wav in jj 5 c c of ordinary air 
The examination of several radio-active forms of 
simdinfte from Vesuvius showed that the radlo-activltv 
was due to particle# of zircon contained therein This 
zircon was found to evolve helium and other samples of 
zircon from different localities Italian and otherwise were 
also found to rontain helium in varying proportions No 
relation could howevtr be traced between the proportion 
of helium and the radio-activity or density of the samples 
The Vcsuvmn zircon had the highest radio-activity but 
the proportion of helium was relatively low 


THE SUCAR INDUSTRY IN HAWAII 1 

O AW All and its associated Islands Maul Oahu Kauai 
^ A and others form a volcanic group In the Pacific 20° 
north of the equator largely devoted to sugar production 
In 1895 the Sugar planters Association established an 
experiment station ut Honolulu and some five years later 
the Islands were annexed by the United State# The 
enormous importance of these two event# is reflected in 
the statistic# for sugar production — 



Hmi 

Maul 

Oahu 

Kmt 

Tolld 

1 * 9 $ 

61 

643 

27 735 

*7 ‘♦ 3 * 

42 8l6 

149 627 tons 

1896 

109 

*59 

29097 

35 78 * 

51650 

335 838 

1900 

i«S 

224 

57 347 

53 62$ 

63 34* 

289544 

1901 

*34 

618 

5 » 349 

99 534 

67517 

3^0*038 11 

W 

126 

405 

100 414 

123 095 

76314 

426348, 

1908 

180 

*59 

122 629 

*37 013 

81.3*2 

521.133 


The increase during the fourteen year# has been from lets 
than 150 000 ton# to more than 520 000 ton# and detailed 
statistic# show that the produce per acre as well as the 
total acreage has increased 

Practically all phases of the sugar industry are dealt 
with at the experiment station Varieties of canes are 
tested seedlings are raised and examined and the effect 
of change of variety i# investigated the object being always 
to obtain plants more prolific better adapted to the local 
surroundings and more resistant to the local diseases or 
insect pest# than those at present grown Considerable 
attention is paid to Insect pests which naturally do an 
Increasing amount of damage as cultivation becomes rfiore 
and more intense Method# of working up the sugar are 
also studied the chemical and milling problems involved 
are gone into nothing within the power of the staff and 
likely to benefit the planters being omitted f 

In consequence there Is a constant tendency to economy 
in production thus in the early years fertilisers were often 
applied without any reference to the specific requirement! 
of the crop or the general deficiencies bf the. soil now 
however these and also climatic considerations are taker 
Into account and the staff are able to give usefqt definite 
Information as to the mixture of fertilisers required 

1 Trunkal T ifr No t voL vL *9?c. Butbtlus of tbs gugsr^fcnuvs 
1 Assodstlofu, HsvsU 
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Relatively large quantities of nitrogenous and of potassic 
manures are found necessary phosphates being less needed 
to meet this demand potash salts qnd nitrate of soda are 
now imported in quantity Ten years ago there was 
practically no importation of these manures 
A certain amount of the land has to be irrigated especi 
ally that occurring on the leeward side of the high land 
forming the interior of the Island On the windward side 
however the rainfall is higher and irrigation is not neces 
sary On the Island of Hawaii itself most of the planta 
tlons are unimgated but on the other Islands irrigation is 
very general Here also useful help has been given by 
expert enginnc s in ascertaining the cheapest effective wa) 
of obtaining the necessar) water 


NATIRAI SCIFNLE IN BFXC AI 

'T'HF annual report of the Asiatic Society of Beng il for 
^ the uar 1909 has now been published We notice 
that the sucletv celebrnud Its 125th onnmrsar) on 
January 15 1909 The celebration took the form of an 

evening rcttution hi_ld in th<_ Indian Museum Man) 
scientific arcWoIogical philological and historic il exhibits 
were shown illustrating the progress and activities of the 
socictv I he counul awarded the Barclay memorial medal 
for 1909 to Lout -( olonel David l ram h R S IMS 
(retired) in recognition of his biologic.al researches 

I he total number of contributions to the socu ty under 
the heading mathematics ind the natural scunces was 
seventeen ( ommenting on these the report points out 
that Mr Hoopers paper on tamarisk manna shows that 
the chief su^ar in it is not mannite but a siccharose 
Babu Hidhu Rhusan Dutta in a contribution on th con 
stituents of the roots of Artvaema conctnnum Srhott and 
A speaosum Mart shows that these two famine foods 
contain much nutriment chiefly st trill Mr B f 

Chaudhun directed the attention of the socictv to the 
mosquito larvae eating propensity of fish of tfu genus 
ilaplochilu and nskrd for coopi ration in making further 
ibservatlons Several sp< ci s of this genus of small fishes 
or# voracious feeders on the lurw 

Babu Mbaran Chandra Bhattncharjee directed attention 
To tlu wav in which Marstha qua Infolta fruits only when 
The water in which It has been growing recedes from it and 
leaves It dry Mr H Martin Leake s paper on lndnn 
ottons is of importance HU object is to breed enrlv 
otton suitable for cultivation at Cawnpur with thf good 
lint of the slow maturing cottons he bus observed the 
characters in bud development which lead to earlv or loft 
maturity in onhr to recognise such os combini with thf 
desirable quantities in the lint Mr h P Subbing in 
a paper on the Loranthus parasite of the Moru and Ban 
oaks {Quercus dtlatata I indl and Qucr&is tncam 
Roxb) shows how destructive the parasite ih to these 
oaks in the neighbourhood of Naim Tal and in Kumaon 
Sir George Kings Materials for a Mora of thp Malavan 
Peninsula has been continued Accounts of the orders 
Gesneraceflp by Mr H N Ridley ind Verbimcet* bv 
Mr J Svkes ( amble have been received Mr Rurkill 
has diagnosed two varieties of the lemon oil grass Cytnbo 
togon Martini Prof P Brtlhl has contributed a paper 
on recent plant immigrants into Bengal 234 species are 
named by him their origin is discussed and tV causes 
of their introduction Ameru a supplied 54 7 per cent of 
these immigrants 


THE DFIFIOPMFN 7 Qb FI ECTRICAL 
POKFR 47 NIAGARA FALLS' 


THE development of electrical power at Niagara Falls 
k has long attracted widespread attention and interest 
Since the first installation upon the American side descrip 
tlons and discussions of its works and methods Have been 
granted a conspicuous place in technical records and the 
scientific Press but the fact is apparently less known that 
there now exist at Niagara four more Installations each 
larger than the pioneer plant and one at least differing 
from it to a very marked degree m the method In which 


1 Prom a pspw articled An Account of a VWt to tha Poors* Plant of the 
Ontario Power Co. at Niagara Polls rr*d twf*n the Inatitudoo of 
Mechanical Kngfoetn on January 7 by Mr C W Jordan. 
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the turbine* an rmplo)cd and coupled to the electrical 
g nerators 

The author having paid a visit to Niagara in December 
1907 when txifutionil opportunities were afforded him of 
inspecting th whol# pi int of tta Ontario Power Companv 
Lakes the pn sent opportunity of recording the following 
notes which 111 iv supplement tli knowledge of the subject 
hitherto tiv ill ihh 1 |mh 1 illv so as aft* r the romph Uon 
of these notes cjrr sponduui took plan with the Ontario 
lower Comp mj with the obj*tt of f In iting further in 
formation and photographs wi_rc ret ived illustrating the 
operations of the tompanv 

Scheme —Bri flv outlined this rompinv d velopment 
comprises the taking of water from the l pptr Niagara 
River ahovf th* Horsr*hf* I all leading it through pipes 
and penshxks to turbines in n station below ihi hall and 
there utilising its enug) for the j,enerition cf lectrmt) 
which ts transmitted tv \ sirond stition on th hill above 
ind thenu distributed Phi re is a fall in livil if 55 f »et 
in the rapids above the Hor (shoe tall ind lo t\k 
advantage of this tht headg ites iri plat ixl just abovt th 
rapids I rom thi headgates three ^ri at st el und iomr t 
tunnels or conduits laid below' th surface of thp \iricrn 
Park will convey marl) 12 000 iubu fut of w ill r p< r 
second to the top vf tht cliff above the power house ind 
just layond the hall Tlu nee it will pa through twmtv 
two steel penstocks in shafts and tuiuul down und out 
through the cliff to an equal number of horizontal shaft 
turbines in thp powerhouse la low whuh is situate on 
tht water edge immedi ittl> U the foot of tin Horseshoi 
hull From the ^entritors the il itrual r ibl s will piss 
through tunnels lo the twenty two banks of switches 
transformers and instruments in the distribution station 
on the hill above and thence to the transmission lines 
be>ond the whoU instull ition when complete being 
capable of an output of more than 200 uoo horse-povvf r 

ihe intake works for the entin 200000 horw power are 
now finished One of the three main conduits m completed 
and in use while the portals and heudvvorks for tht second 
and third tunnels are completed and a poriion of ih 
excavations mad< Six of the twenty two nstocks an 
completed und with their turbine s t are at work and at 
tht time of the authors visit the stventh was practically 
completed The distribution station building is completf 
for tht switchboard of tht entire twrnty two units for th 1 
transformers of eight and the other apparatus of fourtu n 
units and is well abend of the developments in the powt r 
house 

The most Important cn^merring fiftiures wJureln this 
tatest companv differs from its pndti surs are the 
arrangement of intakf works the design of mam conduit 
and splllwa) the horizontal shaft turbine units thi 
xjmmetrv of arrangement of the whole the centralisation 
of control and the proteitive isolation of tilt various 
appiratus 

Particulars of Sta^ara Rnrr and the Falls — 1 The total 
drop in the Niagara River in its coursi of thirty six miles 
between I ake Erie and I ike Ontario Is 326 fc<t of 
W'hich 216 feet is in the Tails and th rapids immediately 
above them 

The American Fall is if7 f'et high and 1000 feet In 
width while the Horseshoe Tall is 159 fwt high and 
2600 feet In width The grcitest depth of the nver 
immediately below tin i ills is about 192 feet It is 
estimated that an average of 222 400 cubic fe t of watt r 
pass over the Falls each second This is 25000000 tons 
per hour or About one cubic mile n weik and represents 
a kinetic ent rgv of nearly 5 000 000 hors ‘-power At the 
headworks of the Power Co the river is 3400 feet wide 
and flowing at an avnrag vdocity of about 8 feet per 

Intake —These works have been placed and designed 
not onlv to take advantage of the additional height of the 
rapids as mentioned above but also with special reference 
to the ice difficulties which have been the limiting factor 
In the success of Niagara power Cake Ice in enormous 
auantitles floats down for we ks at a time from the Creat 
Lakes and mush ice is also formed in the rapids primarily 
bv the freezing of sprav and foam and secondarily by the 
disintegration of cnke-icn The latter trouble is avoided 
since the Intake is in the smooth water just above the 
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rapids at a place where the current it very swift To 
exclude the former trouble the following precautions have 
been taken —a long and tapering forebay protected at 
the entrance by the main intake terminates at Its narrow 
down-stream end h> a deep spillway Upon the river side 
it is enclosed by a submerged wall while the other side 
near the spillway Is occupied by the main screen building 
leading to the inner bay and to the portals and headgates 
of the three conduits 

The intake which is nearly 600 feet long stretches 
across the inlet at Duffer In Island almost parallel with 
the cuirent m the river .Throughout its whole length a 
concrete curtain wall extends down 9 foct Into the water 
which is 15 feet deep at this *pot so that the gate openings 
beneath admit only deep water and this at right angles 
to the swift exterior surface flow which sweeping the lull 
length of the curtain wall, carries the floating ice past to 
the rapids beyond 

The Intake is divided into twenty live bays, through 


to the inner bay and parallel with the direction of flow 
in the outer bay Here again a curtain wall formed by 
the front wall of the superstructure admits only deep 
water to the screens at right angles to the main current 
while It also excludes Ice with the surface currents main¬ 
tained through the forebay by a huge spiU of surplus 

water At the gate structure where tne water is 30 feet 

deep the tapering portals leading to the electrically operated 
Stoney headgates are protected with wlde-mrsheu screens 
which are also enclosed and safeguarded by a curtain 

earned by the front wall of the gate-house There Is an 

ample ice-run from the bay in front of the curtain to thf* 
river and both at the headgates and screens an open cannt 
spills into a gravity Ice-run emptying into the river/ Both 
buildings are supplied with steam for heating and thaw¬ 
ing from an underground boiler plant and the author can 
testify to the entire success of the heating It was a bitterly 
cold day snowing and freezing hard with a nasty wind 
but inside these houses it was almost unpleasantly hot in 



Flu 1 —Powtr Dismci of Niagara Fall*. 


which the water is admitted at a velocity of 5 feet per 
second Provision is made for inserting stop-logs into 
each of the twenty hve openings in order to regulate the 
flow of water 

The outer forebay has an area of 8 acres, and a 
depth ranging from 15 to ao feet and Is bounded on its 
down-stream side by a submerged wall or dam 725 feet 
long terminating at the down-stream end of tho screen 
house which is 330 feet long built of reinforced concrete 
faced with Roman stone. 

The inner forebay W 2 acres in area with a depth of 
ao to 30 feet whilst the gate-bouse similar in construc¬ 
tion to the screen-house is 120 feet long and divided into 
six bays two for each of the mam conduits The 18-foot 
• Stoney * gates which guard the entrances to the conduits 
weigh 18 tons each or 36 tons including the counter 
balance They were bulU by Ransomed and Rapier and 
are operated by electric motors of $ horse-power capacity 

At the main screen the same precautions for the ex 
elusion of Ice are repented This structure which is 320 feet 
In length in ao feet depth of wftter Ues across the entrance 
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spite of the large masses of toe-cold water coming in con 
tfnuously from the river The aater before entering the 
conduits must pat* through three automatically selective 
steps tach excluding Ice and, in addition through two 
screens, each behind icc-run■ in heated buildings contain 
ing live steam for emergencies and the experience 0/ three 
winters Has proved the above plan of excluding and pre¬ 
venting the formation of Ice to be an entire success—a 
record which is unprecedented for power plants in a 
climate like that of Niagara 

An electric overhead travelling-crane runs along the 
screen-house for removing the scroen-fratnes for cleaning 
and changing when nocessary and as this buiMlng is 
situate In the park the roof Is flat and finished off as a 
promenade access bong obtained from the outside by 
broad steps at either end 94 the building and from thfs 
point a magnificent view of the upper rapids is obtained 

Mmn Conduit* —These are or 0 5-inch riyetted and re¬ 
inforced steel embedded in concrete >8 feet *nd ao feet In 
diameter and 4500 feet long sunk beneath the surface of 
the park. The water flows through them at an approxi- 
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mate velocity of 1$ feet per second The only conduit 
at present in service has a sectional area of 354 square 
feet and is capable of supplying sufficient water for the 
operation of six generators at full load The second and 
third conduits have not as yet been installed Just 
beneath the top of the cliff behind the power-house is a 
long underground chamber 274 feet long, 10 feet high and 
t6 feet wide, with an arched concrete roof to support the 
conduit above Rlvetted to the bottom of the mam con 
dult are seven large tapered steel castings leading to the 
9-foot valves and penstocks below each supplying water 
at 10 feet per second to a single horizontal shaft turbine 
In the power house below 

Spiihtmy and Weir —The spillway at the end of the 
conduit which Is Intended to prevent water-hammer In 
the case of sudden loss of load is little more than the 
enlarged end of the main conduit raised and fitted with an 
enclosed weir and underground discharge The weir is 
adjustable as to height and the discharge tunnel after 
a steep initial pitch in the taper from the weir follows a 
uniform grade and symmetrical curve while circling about 
to reach the river in a helix thus preserving a water 
column which is smooth and unbroken of highest velocity 
and least expenditure of energy Thu has the effect of 
preventing erosion restricted flow and excessive air 
suction the latter on account of the danger of tee forming 
from the spray under forced circulation of air 

Location of Power house —The power house is situated 
on the river bank nearly at water level and close under the 
Horseshoe Fall and it is an interesting and Important 
point that the full head of water between the upper and 
lower rivers has been acquired so far as was possible from 
an economic standpoint while the huge and costly excava 
tions rendered necessary in the previous schemes nave also 
been dispensed with resulting In a greatly reduced capital 
expenditure 

Owing to limited space the generating station is only 
76 feet wide but when completed it will be nearly 1000 
feet long the generating units stand side by side in a 
single row right down the centre of the building the tur 
bines being on the land side and nearest their source of 
supply The space between them and the rear wall is 
occupied by a gallery upon which are mounted the oil 
pressure governors each almost over the end bearing of 
the turbine it controls 

The mean water level at the generating station Is 
313 feet above tide though it varies from 338 to 365 feet 
Tne walls of the generating station are of concrete th« 
rear wail being is feet thick at the bottom and the nver 
wall 9 feet 

Generating Units —Fach generating unit consists of a 
horizontal double turbine direct coupled to a generator 
The completion of the station and its equipment will he 
but an extension of the present form until according to 
present plans there will be an installation under the one 
roof capable of continuously delivering 300 000 horse 
power of electrical energy Three of the generators which 
are all of the conventional horizontal shaft pattern and 
exactly alike In appearance have a capacity of 10 000 
horse-power each while the others have each a capacity 
of is 000 horse-power These machines are wound for 
three-phase current at is 000 volts and 35 cycles and have 
revolving fields the revolutions being 1675 per minute 
The total weight of each generator Is 331 tons, and each 
was entirely assembled on the spot including the building 
up of the laminated iron rotor and the winding and in 
tuUdng of the armature 

Turbinet —The turbines were made by J M Voith 
Heldenheim a d Brenr German} and are of the 
Franela or inward flow type double centra) discharge or 
balanced twin turbines and are designed to deliver ra 000 
horse-power at 175 feet head Their shafts are 34 inches 
maximum diameter and each carries two 78-inch cast 
steel runners of 1 normal ** reaction The housings are 
of reinforced steel plates 16 frtt In diameter spiral in 
elevation, and rectangular in plan Gate* are of the wicket 
or paddle type and the rotating guides forming them are 
carried by shafts which project through stuffing-boxes to 
art external controlling mechanism worked by the 
jfcvcmors thus freeing the casings from tha objectionable 
Internal-gate rigging and leaving the approaches to the 
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guidia uniform and open Whilst the velocities in 
housings and draft tubes are high corresponding losses are 
avoided by easy changes of velocity and direction and 
large curves free from acute angles or obstructing projec 
tions 

Leads —The leads from the generators are single con 
due tors insulated with treated cambric These leads each 
in a separate compartment are mounted on porcelain 
insulators ample clearance to earth being allowed every 
where the compartments are built up of thin shelves of 
reinforced concrete fastened to the concrete substructure 
of the power-house and are closed by asbestos doors readily 
removable for inspection At no place are the leads of 
more than three generators brought near one another and 
the leads of each set of three generators where they 
approach their respective oil-switches on the gallery are 
so protected and isolated from each other that earths or 
short circuits are impossible Field circuits exciter leads 
and control wires aro carried in iron conduits and are 
either in separate passages or at a proper distance from 
the main wires 

Dtitnbutffig Stahtmr—'The generating and distributing 
stations are parallel and nearly 600 feet apart with a 
difference of 260 feet in elevation The distributing station 
is wider and shorter than the power station and U divided 
into three longitudinal bays or five main sections The 
narrow front bay contains the switches bus bam &c at 
generator pressure the wider rear bay contains those at 
transmission pressure Between these bays is the main 
middlo bay divided transversely by & three-floor switch 
board section into two long transformer rooms The pro¬ 
jecting central bay is utilised an offices The transformers 
stand along the centre of the two rooms in groups of 
three corresponding in position and capacity to their r« 
spective generator* Similar apparatus is arranged in rows 
parallel with each other and with the generating units 
Unit values corresponding to the generators tn capucit} and 
position are maintained throughout Thus each generating 
unit has its individual tables switches and switchboard 
section of bus-bars transformers interrupters and high 
pressure switches complete to the transmission lines 
enabling Independent opirition is an independent power 
plant or through the selector switches and duplicate 
sectional bus-bars the operation of all units in any com 
bination of groups as readil> and perfectly as their opera 
tlon in parallel 

Transformers —The low-pressure bav contains on the 
main floor the 13 ooo-volt automatu oil circuit breakers 
in double column and in the chamber beneath onl> the 
sectional duplicate bus-bars and their Immediate connec 
tions In the transformer-rooms the transformers stand in 
pits 6 feet below floor level and parallel with them 
adjacent to the high pressure bav are corresponding pits 
for choke-coils or other protective apparatus Benej h 
and between the foundations an laid the various systems 
of piping for water oil and drainage and the main cable 
ways to the transformer above Each transformer is fitted 
with a recording thermomehr and is of the oil insulated 
water-cooled type three to a unit connected in delta on 
the low voltage and in star vuth centre grounded on the 
high voltage side 1 he secondly potential of each trans 
former is 36 000 volts and as connected the resultant line 
voltage is approximately 000 volts Each transformer 
has a normal capacity of 3000 k v a and weighs com 
plete with oil ana case approximately 50 tons They are 
cylindrical in form and the three constituting a unit are 
arranged in a triangular group in llir pit 

Recording /futnuncHts — 1 The graphic recording instru 
ments are of a new type and comprise voltmeters 
ammeters wattmeters and frequency and power factor 
Indicators Thev 'in so connected in the low voltage 
circuits that there is 1 continuous record of each generator 
ox well as of the dc mods of any set of feeders In the 
control-room the chu f operator s position Is in the centre 
where at his desk he may observe by means of hrs instru 
ments every electrical occurrence and direct his assistants 
as required Hp has his own private telephone system 
running to all the rooms in the building and also has 
direct connection with telephones along the transmission 
wires The telautograph is invariably used for cnmmunl 
eating with the generating station because of Its un 
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Ttistakable records The chief operator Is thus able 
without moving from his choir to control every electrical 
ireuft and situation of the system and to stop start 
'egulate, or synchronise each unit He can throw the out 
aut of each unit through its transformer to the tran* 
mission as if from a single isolated plant or he can throw 
rhe current upon either bus bar while supplying its trans 
Formers from the same or another bus bar The expert 
nee obtained up to the present in the practical working 
af the plant has been so successful that it is to be antiri 
pated that other large plants in the future will adopt the 
pame system 

Distribution of Power by the Ontarto Power Co 

Two 60 ooo-volt lines run from the distributing station 
for six miles to a point on the Niagara River near the 
town of Queenstown where the) cross the gorge and 
ronnect with the lints of the Niagaru I-ockport and 
Ontario Po*er Company delivering power for use in the 
United State* These lines tonslst of aluminium con 
ductors inches In diameter tarried on steel towers 55 
feet high to thi top wire with nn average span of qoo fe« t 
I he insulators for this line are of porulun and weigh 
35 lb each 

lhe first of the transmission lines wti* put into opera 
tion on July 7 igoh and the plans realise d at present and 
contf mplated for the immediate future in the plant of the 
Niagara 1 ockport and Ontario I ower Co involve a 
maximum transmission distance of itto miles 1 his 
distance puts the plant amongst the longest transmissions 
of the world 

Size of Cables —Hirre are onlv three sires of cables 
us xl on the main transmission lines designated b> the 
company as 3/3 a/3 and 1/3 respectively The 3/3 table 
is aluminium cable consisting of nineteen strands and 
having a total area of 642 800 nr mils being equivalent to 
400 000 cir mils copper T lit ireas of cross section of the 
other cable* are respectively two thirds and one third that 
of the largi out 

It 1* impossible to enumerate the manifold purposes 
for which the powtr is used but some of the more 
important are the following - 

light — rho power generated at this station and sent 
nut over the above-described transmission lines furnishes 
part or all of the public and private lighting in Ningari 
lalls Welland Stamford and St Catherines Ont ino 
and Iavekport Depew West Senna Hamburg B itnvin 
Rochester Canandaigua Auburn Uuldwinsvilk Phcemx 
button and Syrwuse New York 

Heat —The same power operate* electric furnaus fir 
the reduction of iron copper and other orrs and the 
manufacture of nment lalnunt carbide md him nitrates 
in (art (olborne WtTland Niagara Falls and Tho old 
Onr rlo and I^wiston Lock port and Caledonia New 
\ ork 

Power —The same power operate* wholly or in part 
the trolley s> stems m Syracuse Rmht-ster Canandaigua 
Geneva Uest Seneca and Hamburg and the interurbin 
lines Syracuse I ake Shore and Northern Syracuse and 
South Bfty^ Rochester and Geneva Rochester and Mount 
Morns (Erie Railroad) Buffalo Lockport and Rochester 
Buffalo and Hamburg and Buffalo and Dunkirk (partly 
constructed) It operates the steel works of the Ontario 
Iron and Steel Company at Welland Lackawanna Steel 
( omponv (7000 employees) Shenandoah Steel Wire (. om 
pany plate rolling mills of Seneca Iron and Steel Company 
and pumping works of Depew and I ake Erie Water Com 
pany at West Seneca repair shops of the New York 
Central and Hudson River Rallw&v ( omoany and Dela 
ware I ackawanna and Western Railroad Company and 
the works of the Cold Coupler Company at Depew stone 
crushing establishment of the Kelley Island Lime and 
Transport GMpany at Akron works of the United States 
Gvpsum Company at Oakffck! and various smaller Indus¬ 
trie* located on main transmission lines 

The utilisation of a portion of the vast energy of 
Niagara without In any way detracting from the splendour 
or beauty of the Falls Is destined to create in the Ontario 
peninsula and in western New York a vast manufacturing 
district 
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SCIFNT!bit WORK OF THF SMITHSONIAN 
INSTITUTION 

HE report of Dr Churles D Walcott secretary of the 
Smithsonian Institution for the year eriding June 
30 1909 has just been issued \11 the numerous depart 
ments of the institution s activity receive attention but it 
Is possible here to deal only with the more direct scientific 
work accomplished during the year under review Sub 
joined is a summary of the parts of th report dealing with 
matters of scientific interest 


Smithsonian African Expedition 
Through th generosity of friend* of the institution there 
was provided during thi ><ar a special fund to pay for the 
outfitting ind to meet the expenses of the naturalists on 
a hunting and collating expedition to Africa under the 
direction of Colonel iheodori Roosevelt No part of the 
fund was derived from an> Government appropriation or 
from the income of thf* institution The special interest 
of the institution in the < xpedition 1* the collection of 
biological material for the Lotted States National Museum 
Tho party sailed on March 23 1900 from New Turk 

wheikt steamer was taken to Mombasa British bast 
Africa 1 he expedition arrived In Afma on April 21 
A letti r d ited at N urobl May 31 announced tnc ship 
mi ut of twenty barn 1* of 1 irge mammal skin* in brine 
comprising C oloncl Roosevelt * first month s collection 
While no new sprues so far as 1* known is included in 
Lius hrst shipment the collection will supplement mati riallv 
tho p«s imens already in tlie N itlonal Museum 1 ogether 
With this shipment arc ixptcted a larg* numbtr of speci 
mens of small mammals and also of birds lhrough the 
Smithsonian African expedition the National Zoological 
Park Ji is been presented with an exceptional (ollntion of 
live Afman animals 

Cambrian Crology and Palaeontology 

Dr V\ ak ott s studies of the okler sedimentary rocks of 
thf North American continent uhiih he has been carrv 
mg on ns opportunity nffired for more than twenty >ears 
were continued in \fontana and the Canadian Rockies 
during the field season of 1908 The scientific result* of 
the uso-mile trip through the forests and on mountain 
trails will aid matemlh in the solution of several problem* 
connected with thi *tnn^raphv and structure of lhe mam 
ranges of the eastern Rocky Mountains and of the geo 
logicnl position and age of man* thou ands of feet of the 
sandstone* shall .s and limestones forming the mountains 
in northiTii Montana British Columbia and Albertu On 
thi return m examination win made of tho geological 
formations In the vicinity of Helena Mont and of the 
Wasatch Range south-east of halt Lake City l tab 
Ihree additional papers giving a summary of the result* 
of these studies in Cambrian geology and palaeontology 
were published during the jear 

Researches on Atmospheric Air 

A Hodgkins grant was approved in October 1908 for 
the erection of a small stone shelter on the summit of 
Mount Whitney California for the use of inve*tlgators 
during the prosecution of researches on atmospheric air^ or 
on subjects closely related thereto The pioneer trip to 
tho summit of Mount Whitney in the sumtner of tS8i bv 
the late secretary Dr Langley at that time director of 
the Allegheny Observatory will be recalled In this con 
neclion as well as his conviction that In no country is 
there a finer site for meteorological and atmospheric 
observations than Mount Whitney and fee neighbouring 
peak* 

Mr C C Abbot who succeeded Secretary Langley as 
director of the astrophysics! observatory of the Smithsonian 
Institution and to whose immediate suggestion and earnest 
personal effort* the preparation for and the establishment 
of this important post on Mount Whitney are largely due 
began his observations there In the summer of io°9 ■ rH * 
obtained Important data in the determination of the solha 
constant The cooperation of Prof W W Campbell thd 
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director of Lick Observatory University of California at 
Mount Hamilton has been most helpful during the erection 
of the shelter The doss of researches to be prosecuted 
at this exceptionally favourable station are not only of 
great scientific interest, but are expected also to prove of 
value In determining questions having a direct practical 
influence on the preservation and progress of human life 
on our globe 

International Standard Pyrhehometers 

A limited grant from the Hodgkins fund was approved 
In February 1909 for the construction of several silver 
disc pyrheuometers These instruments are to be placed 
in charge of scientific investigators in widely separated 
localities for the purpose of establishing an International 
scale for the comparison of observations on solar radiation 
The vanring results published by observers have made the 
need of international cooperation In this connection 
apparent and the matter has received considerable often 
non at conferences of the Solar Union These simple and 
comparatively inexpensive Instruments are to be constructed 
after a design by Mr Abbot Similar pyrheliometers have 
been employed In the researches of the Astrophysical 
Observatory for several years and have proved entirely 
satisfactory 

Langley Medal and Memorial Tablet 

As a tribute to the memory of the late secretary Dr 
S P Langley and his contributions to tho science of 
aferodromlcs, the regents of the Institution adopted the 
following resolution on December 15 1908 —- u That the 
board of regents of the Smithsonian Institution establish 
a medal to be known as the Langley medol to be awarded 
for specially meritorious investigations in connection with 
the science of afirodromics and its application to aviation 
Following the establishment of this medal a committee 
of award composed of gentlemen of recognised attainments 
in the science of aiinxfromic* was appointed The com 
mlttee recommended that the first meaal be bestowed on 
Messn Wilbur and Orville Wright and the modal was 
awarded on February io, 1009 Designs for the Langley 
memorial tablet are now being prepared by a well known 
architect of Washington 

National Museum 

More than a j 0,000 specimens were added to the museum 
collections during the year about 200 000 of them per 
taming to biology and the remainder to geology and 
anthropology One of the most important additions to the 
division of ethnology was a contribution from Dr W L 
Abbott consisting of about 500 objects from south western 
Borneo To the technological collections were added 
more than aoo objects transferred from the United States 
Patent Office The department of biology received a note 
worthy gift of about iaoo European mammals and sixty 
one reptiles from Mr Oldfield Thomas of the British 
Museum and Mr Gerrlt S Miller of the National 
Museum This has so greatly increased the importance of 
the National Museum collection of the mammals of Europe 
that it now ranks as one of the largest and most valuable 
in the world Mention must also be made of a contribution 
of about a thousand mammals and birds of Borneo 
received from Dr W L, Abbott* 

In connection with the work of excavation and repair 
of the Casa Grande ruins in Arixona, under the direction 
of the Smithsonian Institution there were collected and 
placed in the National Museum about 650 stone axes and 
hammers rubbing and grinding stones earthenware bowls 
and vases pieces of basketry and textile fabrics shell 
ornaments and wooden implements From similar excava 
tions In the Mesa Verde National Park Colorado there 
were received about 500 objects of like character The 
department of geology received a targe series of Cambrian 
fossils from the Rocky Mountains collected during Dr 
Walcott v s field studies in that Yegion There were also 
added to the collections many objects pertaining to 
mineralogy and paleobotany Elghty-two regular sets of 
geological specimens to the number of 7739 were dls 
tributed during the year for educational purposes, besides 
1300 spfcolmefts of geology marine invertebrates and fishes 
arranged in special sets 
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Two field parties in which the institution and museum 
are greatly interested left America during the year for 
important collecting regions from both of which valuable 
results may be expected Die first will explore Java 
and some of the adjacent islands the second ex 
peditlon is thot under the direction of Colonel Theodore 
Roosevelt into British East Africa and more inland 
districts 

Bureau of American Ethnology 

The bureau has collected data relating to sixty families 
or linguistic stocks and upward of 300 tribes It does not 
expect to study all the tribes in detail but rather to 
investigate a sufficient number as types which may stand 
for all It has seemed wise at this stage of the researches 
to prepare a summary of our knowledge of the tribes and 
this has taken the form of a * Handbook of the Indians ' 
of which one large volume is published and the second 
nearly through the press 

The people of the United States have two great oblige 
tions which the bureau is trying to fulfil (i) that of 
acquiring a thorough knowledge of the Indian tribes In 
the interests of humanity (3) that of preserving to the 
world an adequate record of the American race which is so 
rapidly disappearing 

Recently much interest has been manifested in the 
antiquities of the country more especially in the great 
pueblo rums and cliff dwellings of the and region and 
the fifty-ninth Congress enacted a law for the preservation 
of these antiquities A first step in making this law 
effective is their exploration A second is the excavation 
and repair of the more important ruins to ensun their 
preservation and to make them available to the public 
and for study Dr J Waiter Fewkes of the bureau has 
continued the work of excavation and repair of the ancient 
ruins in the Meta Verde National Park During the year 
the repair of Spruce Tree House was completed and at 
the end of June excellent progress had been made in un 
covering and repairing the crumbling walls of Cliff Palace 
the greatest of the ancient rums of its kind in the United 
States 

There is need also for ethnological work in the Hawaiian 
Islands and Samoa for the following reasons It is re 
garded as most Important that the Government should have 
definite and detailed information regarding the native in 
habitants of these islands which are under its control and 
for whose welfare it is responsible It Is not less a duty 
1 of the nation to preserve some record of this peculiar race 
for the purposes of history and lienee as neglect will 
become a source of deep regret An experienced ethno- 
I logist should make investigations regarding the history 
1 social institutions religion and general culture of the 
1 people and a physical anthropologist should studv their 
phvsicnl and mental characteristics 

National Poologtcal Pari 

The National Zoological Park during the \ear added 
576 new animals to its collections which offsets a loss of 
563 by exchange death and return of animals and brings 
the number of individuals on hand June 30, 1909 up to 
1416 The entire support of the park was derived from 
an appropriation of 19 000/ for general purposes including 
the purchase transportation care and maintenance of 
animals the care and improvement of grounds the con¬ 
struction and repair of nil buildings enclosures roads 
walks and bridges Of this amount the increased price 
of necessary provisions and labour brought the cost of 
maintenance alonr to about 17 000I It was therefore 
possible to do little toward permanent construction or 
improvement 

Astro physical Observatory 

The work of the Astrophysical Observatory during the 
year consisted —(1) Of boloinetric observations carried on 
at Washington on the brightness of different parts of the 
gun's Image also some experimental work on the trans 
parency of the air for long wave rays, such as the earth 
radiates A computation of the results of these experl 
ments Is now for enough advanced to show their satis¬ 
factory quality Precise knowledge of the selective absorp¬ 
tion of our atmosphere for earth rays Is still lacking and 
contradictory views are still being expressed about this 
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important subject, hence it is hoped that these expert 
ments will be useful In the study of the dependence of the 
earth's temperature on radiation 
(s) Spectrobolometric measurements of the solar constant 
of radiation have been continued at the Mount Wilson 
Observatory in California. As in former years, evidences 
of a fluctuation of solar radiation were found In the results 
of the measurements thus far obtained. A new and 
Improved standard pyrheliometer was found to be more 
satisfactory than the one used in 1906. and great confidence 
is felt !n the results obtained with it Efforts have also 
been made to carry the bolometric measurements much 
farther in the ultra-violet through the use of a large quarts 
prism, a large ultra-violet glass prism, and two magnallum 
mirrors 


UNIVERSITY AND EDUCATIONAL 
INTELUGENCE 

Cambridos —The special board for biology and geology 
has appointed Mr Leonard Doncaster of King's College 
to be superintendent of the Museum of Zoology, and Hie 
Vice-Chancellor has approved of the appointment 

Glasgow —Principal Sir Donald MacAlUter K C B 
hat been appointed to represent the Senatua of the Uni 
versity at the centenary festival of the University of 
Berlin In October next. 

A scheme for the formation of a clinical branch of the 
medical school of the University to be situate at the Royal 
Infirmary, was approved by a Parliamentary Commission 
after a two days’ hearing, on April 1 The provisional 
orders for the purpose contemplate the establishment of 
four professorial chairs at this infirmary in addition to 
those held at the Western Infirmary namely, those of 
medicine surgery obstetrics, and pathology The neces¬ 
sary funds amounting to about aooof a year, are provided 
for from existing endowments and by grants from St. 
Mungo's College, the Mulrhead trustees and other 
benefactors All the instruction thus provided will be open 
to women students of the University as well as to men 

Tin late Colonel G E Church who died on January 4 
bequeathed 1000Z to the Royal Geographical Sodety 
towards a fund for the enlargement of its premises or 
towards a new building for its use He left to Harvard 
University his collection relating to North and South 
America, consisting of books of travels, voyages, explore 
tlons, boundary line questions geography ethnology and 
hlstoiy, as well as all writings by Latin and American 
authors, to be known as the * George Earl Church Collec 
tion " Should the authorities of the University not accept 
this rift within four months of his death then the collec 
Jon is to be offered to the Brown University Rhode 
Island, or the Stanford University, in California 

In Class Iv (Education Science and Art) of the Civil 
Sendee Estimates for the year ending March 31, 1911 
the estimate amounts to 28,651 483I» a net Increase of 
697,718/ on the amount voted In 1909 The estimate for 
the Board of Education shows a net increase of 4x7 663/., 
of whidi 348,775/. arises under the subhead of grants In 
respect of public elementary schools Ac A sum of 
100,000/ is again provided for special grants to certain 
necessitous local education authorities The estimate for 
scientific Investigation, Ac Includes a grant of 7500/. In 
aid of the expenses of the aeronautical section of the 
National Physical Laboratory and a grant of 20000/ in 
aid of the expenses of the British Antarctic Expedition of 
19x0. 

Ths following courses of free advanced lectures have 
bfen arranged by the University of London —a course of 
five lectures wn u Fertilisation and Related Phenomena," 
to be given ft Prof J B Farmer, F R S at the Royal 
College of Science on Wednesdays at 5 p m , beginning 
oti April S7, a course of five lectures on "The Anatomy 
of Plants In Relation to External Conditions " to be riven 
by Mr L A Boodle at University College on May ad, 
May 30, June s, June 6 and June 9 at 5 p m A course 
of three lectures on "The Geology and Geography of 
Cham wood Forest" will be given by Prof W W Watts, 
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F R S , at the Imperial College of Science and Technology, 
on Mondays at 5 p*m , beginning on April *5 The lectures 
are addressed to advanced students of the University and 
to others interested in the subjects Admission is free, 
without ticket 

Thx difficulty of reaching the cultivator of the soil for 
any educational purpose has not as yet been ov e rcome In 
any countnr, and certainly not here. Some interest, there¬ 
fore, attaches to a scheme that has been at work In ths 
West Indies for about elghtean months, and has proved 
so effective that it is to be adopted permanently Courses 
for home reading are drawn up, divided Into three parts, 
at the end of each of which are held examinations known 
respectively as the preliminary, the intermediate, and the 
finaL The prellmlnaiy examination requires a general all¬ 
round education, and Is dispensed with In the case of 
students who possess certain qualifying certificates. The 
intermediate examination requires such knowledge of the 
general principles of agriculture, and of planting work In 
particular os might be expected from an intelligent over 
seer of a few years' experience while the final examine 
tion reaches ths standard necessary for a man capable of 
managing an estate. A leaflet Is issued by the West 
Indian Agricultural Department containing a syllabus of 
the subjects necessary for each part with ninfk as to what 
books should be read In addition the Agrumtural Ntws 
the fortnightly paper issued by the Department, devotes 
nearly a page In each issue to notes bearing on the current 
work of the estate thus giving the necessary practical 
illustrations of the general principles set out In the text 
books A few questions are also set which students are 
advised to attempt The Department however, does not 
set up to act as a correspondence college and correct the 
answers to the questions It is left to the student to 
find someone who will discuss his work with him and help 
him over those hard places where a man reading on his 
own account without any assistance, Inevitably gets 
stranded sooner or later At first the officers of the Depart 
ment gave a good deal of help by organising students 1 
meetings where difficulties could be discussed, voluntary 
workers also came forward The examinations are con 
ducted by the staff of the Department acting In conjunc¬ 
tion with soma of the planters The intermediate and the 
final are essentially technical In their nature the candidate 
Is expected to be a better min at field or plantation work 
as a result of his reading and he must demonstrate his 
superiority to the satisfaction of the planters on the 
examining board In this way the interest and sympathy 
both of masters and of men can be enlisted, and both are 
brought to realise that the certificates awarded Indicate 
increased efficiency on the part of the holder Interest in 
the scheme is said to be spreading among the cultivators 
white the organisers have found certain modifications that 
will still further Increase Its utility It will be carefully 
watched by those In this country who are engaged In 
elementary agricultural education 

The National Union of Teachers held Its conference this 
year at Plymouth during Easter week. Naturally, most of 
their discussion was confined to various aspects of 
elementary education, but other subjects of national 
Importance were also considered Mr Marshall Jackman, 
the president, was chiefly concerned with a demand for 
more money from the Treasury for elementary education, 
to relieve the financial strait! in which many local educa¬ 
tion authorities find themselves Mr Jackman contended 
that we build Dreadnoughts regardless of cost, not because 
we want them but because we feel the necessity of keep¬ 
ing pace with our neighbours If we could have a similar 
cry in education to the Two Power standard cry foS? tjw 
Navy we should be able to do much for educational pro¬ 
gress He set out a national educational standard which 
he thought was worthy of tills great Empire. Is It too 
much to demand that the educational opportunities for 
British boys and girls shall be no less than thpee for ths 
children of any other nation? His new standard was that 
all forms of education should be as free to the British 
child as to the American child the elementary schools of 
Britain should be manned ft teachers 40 less effidang 
titan those in the schools of Sweden, the clanfes of ths 
schools in Britain should be no larger than those of Den 
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mark and the health of the children in this country should 
not be less cared for than that of the children in German 
schools The care of adolescents came in for careful 
debate Sir Henry Hlbbert chairman of the Lancashire 
County Education Committee, said the duty of providing 
further discipline and training for all children during the 
years which follow the day-school period Is receiving atten 
turn In many countries all of which seem to be moving 
towards three conclusions —(1) that Increased effort should 
be made by the State to compel local authorities to organise 
according to the needs of different localities and of different 
trades, cour s ss of Instruction useful to any child and so 
planned as to train them for healthy living and for the 
duties of cltlsenshtp (a) that there should be a further 
delimitation of the hours of juvenile labour and (3) that 
all employers Government as well as private should be 
compelled by law to enable any persons of let than seven 
teen or eighteen years of age employed by them to attend 
courses of instruction general or technical for a specified 
number of hours per week at times during which the pupils 
would not be too tired to profit by the instruction Deal 
ing with the same subject Miss Adler of the London 
County Council explained that the aim of the trade schools 
of the London County Counc 1 s not entirely to supersede 
apprenticeship but to reduce the per od of indenture and 
to enable the lad to enter the workshop already equipped 
to take an intelligent interest in workshop processes to 
handle tools effectively and to be m a better position to 
learn by observation than the lad who enters the workshop 
direct from school The development of handicraft tide by 
side with the general intelligence Is the primary aim of 
the trade school and when this is possible on practical 
lines postponement of entry Into the workshop is a distinct 
advantage more especially when the trade side of the 
work is to some extent supervised by members engaged In 
the industry taught in the school It was pointed out 
during the conference that the cost of compulsory attend 
ance between fourteen and seventeen would be some 
1,6*5 000 1 and if the age were increased to eighteen 
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SOCIETIES AND ACADEMIES 

London 

Royal Microscopical Society March 16— Prof ) A 
Thomson president in the chair —Miss L S M 
•wameirs Anbpatharians from the Indian Ocean 
Fourteen species were dealt with, including three which 
are new, vix Ctmfmthes tndtea Anttpathes sahcoides 
Pieropaihet titnpsom In several cases the presence of 
well preserved polyps made It possible to remove some of 
the doubts which Brook expressed in regard to various 
species The paper referred also to certain peculiarities 
in the polyps and spines The collections were made at 
Ibo in Portuguese East Africa and in the Mergui Archi 
pelago—E M Notion The visibility of the tertianes 
of Coscmoduau osUromphahu In a balsam mount tfie 
author directed attention to the continued improvement In 
microscope objectives and particularly to a new 1 inch 
objective by Zeiss Twelve yean ago he received a slide 
of Nottingham deposit mounted in sulphide of arsenic and 
he then saw, for the first time the tertiarles in Cotctno 
discus asUrompholus He had had a balsam mounted 
selected slide of this diatom since 1876, and had tested 
hundreds of objectives upon It, but these tertianes had 
never been visible Recently he received from Messrs 
Zeiss a long tube 1 inch apochromatic object-glass of 
N A, 14 ana it was tested on this balsam mounted slide 
The tertianes which had for so many years eluded the 
gnp of all kinds of lenses were conspicuous This 
a p o chr omatic J-inch was more sensitive to tube length 
mood a larger axial cone bore a deeper eye-piece and 
had sharper definition than any microscope lens he had 
previously seen—A A C Eliot Martin The measure 
nsnt of the diameter of the flagella of the cholera bacillus 
prepared by Lflffiers method Slides of bacteria are pre 
pared by Uffler'a method to render toe flagella more 
aaslly demonstrable as the organism and Its appendages 
are greatly distended by the process thus rendering them 
co mpara tively coarse objects Little has been attempted 


as regards the measurement of these appendages since 
Dr Dellinger read his paper on the measurement of the 
diameter of the flagella of Bactenum ttrmo m 2878 The 
author of the paper obtained his results by what are 
termed extinction measurements the resulting measure 
ments being for the finest flagella 1/64735 inch and for the 
coarser 1/63336 inch He checked these results by 
measuring by means of a filar micrometer the flagellum 
of a selected specimen the measurement by this method 
giving a diameter of 1/66756 inch as against 1/64735 inch 
of a flagellum of approximately similar fineness measured 
by the ext notion method 

Geological Society March 33 —Prof W W Watts, 
F R S president in the chair —L Moyssy Palssoxyna 
and other allied fossils from the Derbyshire and Nottmg 
hamshire Coalfield After reviewing toe bibliography of 
Patooxyris the author records toe finding of twenty two 
specimens from Sh pley Clay pit /Derbyshire) and above 
130 from Digby Clay pit (Nottinghamshire) also several 
isolated examples from other localities in the district He 
describes Palaeoxyru hehcteroides (Moms) noting especi 
ally the presence of a beak which had not hitnerto 
been adequately described He then describes Paheoxyris 
prendch (1 esquereux) from Shipley Clay pit again noticing 
the format on of the beak Hie discovery 01 
Palaeoxyns fohnsom (Kidston) from Digby Is noted and 
it Is proposed that this fossil be removed into the genus 
Vetacapsula The author also describes a specimen of 
Vetacapsula coopen (Mackie and Crocker) from Newthorpe 
Clay pit (Nottinghamshire) 

Caubxidox 

Philosophical Society March 14 —Prof Bateson 
president in the chair—Sir J J Thomson The cause 
of the phosphorescence of the glass in vacuum tubes when 
the pressure Is not very low—J A Orowthor Trans 
mission of 0 rays —J L Oiassen Secondary X rays from 
metallic salts These experiments show that the absorp- 
t on coefficient of the secondary homogeneous X rays from 
the metals of the chromium silver group is unaffected by 
the combination of the metal with certain acid radicles 
The only effect of the combination is the superposition of 
a small quantity of hard scattered radiation on the homo 
geneous radiation of the metal Moreover the valency of 
the element has no influence on the secondary homogeneous 
radiation from it The absorption coefficient of the 
characteristic radiation from manganese is deduced from 
the absorption curve of manganese sulphate —S G 
Uutby Some experiments on lonisat on m dried air All 
the known properties of ions have been found to vary with 
the amount of moisture present in the gas exper mented 
on but m all cases the negative ion Is the more susceptible 
Hence it was thought that if the gas were dried it should 
acquire a positive charge The exper ment was therefore 
tried liquid air being used as the drying agent On 
testing a stream of air which had been ionised and then 
dried no indication of electric charge was detected By 
using another method it was found that both the positive 
and the negative lonisat on are Increased greatly by this 
do uig act on but in an equal rat o which in so me ca sq 
amounted to ten Hus was found to be due to deoreaiea 
rc combination rhe effect could be eliminated by 
previous!) filtering the ar 

Dublin 

Royal Dublin Society Ms 1 22 —Mr K LI Praeger 
in the chair —Prof T dohimoit and Miss R Hsnimsii 
Agricultural seeds and their weed impurities, a source of 
Ireland s alien flora The first ni Tied author stated that as 
under the Weeds and Seed Act for Ireland he had ceased to 
be responsible for the seed test ng station of which he had 
been director during the ten years of its 
the paper he communicated gave a summary of the purity 
and germination percentage of the 11 000 samples of Mods 
already tested and of the weed-seeds found in these 
samples Utilising the results of Dr StebJsr's investiga 
tions he showed how many of the we«d fj e ^** erre ** 
source indicators of the agricultural seeds sold The paper 
contains also a list of casuals already recorded in the IriiN 
flora so far as these are traceable to introduction in seed 
A list of iso weed-seeds is given 75 per oent of which 
are the seeds of non indigenous weeds 
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Pams 

Academy of 8eieneea March 29 — M H Pomcard m the 
chair —Paul batter and A Mai I ha The mechamtm 

0/ the dehydration of alcohols by the catalytic action of 
various metallic oxides The action of sulphuric acid and 
of metallic oxides upon alcohols at various temperatures is 
compared and the possibility of the formation of a com 
pound of the oxide and alcohol analogous to ethylsulphunc 
acid considered —M oarpsntlsr A description of a new 
electrical measuring instrument the logometer —Charles 
Nsrdmann Remarks on a preceding communication — 
G OsnigSt Ihe detection of methyl alcohol in general 
and especially in the presence of ethyl alcohol Ihe 
method full details of which are given is based on oxida 
tion by potassium permanganate in dilute sulphur c acid 
solution Formaldehyde is produced and is detected by 
fuchsine decolorised by sulphurous acid —P Yvon 

Aniline arsenyl tartrate Details of the preparation and 
physical properties —A Oullllarmond New observations 
on the cytology of yeasts The results of the experiments 
given are entirely opposed to the views put forward by 
Wager and Peniston —M Duftst The presence of boron 
in Algerian wines All the Algerian wines examined of 
known origin and pur tv were found to contain boron — 
fi Ohuard A new method of treating for mildew by 
oxychloride of copper Ihe substitution of the oxychloride 
of copper for the mixtures of copper sulphate and lime 
reduces the amount of copper used to one half —Maurice 
Olffttoux The clawificat on of the PI oce e an 1 the 
Quaternary in southern Itah Jules Watsoh Th fornm 
tion of the Poitevin Minn and the sepantion of the 
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THE CLAIMS OF LONG DESCENT 
ortr&ge Uber botanuchc Stammesgeschicte ge 
haltcn an der Reichsumversit&t eu Lttden E$n 
Lehrbuch der Pflansensystematik Zwelter Band, 

Cormophyta Zoidogamla By Dr J P Lotsy Pp 
90a (Jena Gustav Fischer, 1909 ) Price 24 marks 
HE expectation* aroused by the first volume of 
this work which dealt with the Thallophytfl, will 
not be disappointed by that now issued in which are 
included the liverworts, mosses ferns and fem-albes, 
and also the seed producing plants that possess ciliated 
male cells In its wide compass are thus at the one 
extreme types of a very low grade of complexity, while 
at the other stands' Ginkgo long regarded as a true 
conifer The endeavour to trace the ancestry of the 
types in this range of forms raises many of the 
most interesting and suggestive problems in 
systematic botany, towards the answers to some of 
which much progress has been made in recent years. 

The contributions to their solution have been made 
in a literature so scattered, and in so many languages, 
that much of what has been published is difficult of 
access, and is apt to remain unknown to students 
hence the gain is great when it is collected, analysed, 
and presented in clear and systematic form especially 
when accompanied, as it is here, with an excellent 
bibliography and ample references to the original 
sources of information Such a work as this must 
necessarily be very largely a compilation if it gives 
an adequate statement of the present state of know¬ 
ledge and of the explanations put forward upon many 
disputed questions, but the author has added to its 
value by discussing these questions and stating the 
reasons for and against the solutions advanced* 

While indication of relationships and of lines of 
descent is, as the title of the book implies a promi 
nent feature throughout, its scope is much wider than 
this, so that it is an admirable handbook to the study 
of the structure and life-cycles of the groups discussed 
in it 

In a brief review it is not possible to note-more than 
a few of the many questions that arise in the con¬ 
sideration of the plants included in this volume These 
plants agree in showing a cycle in which there is a 
marked contrast betweep the gametopbyte and the 
sporophyte, or the x* and the ax-generations, as Dr 
Lotsy prefers to express them, and they also have the 
archegoaium recognisable though obscured among 
the higher forms The two great divisions of 
Haploidales and DiploxMes, characterised by the 
dominance of the x- and the ax-generations respec¬ 
tively, express the recognition that recent discoveries 
have shown dearly the intimate relationships between 
the ferns and the seed-plants After discussing the 
hypotheses with regard to tlje origin of the flaploi- 
dales and Dtpkridafos, the author supports the view 
that tjbey are derived by independent lines from Algw 
of the group laokonta* As to the origin of the anti¬ 
thetic generations In the cycle, he holds that the 
evidence does not warrant a dogmatic conclusion, but 
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m discussing the homologies of leaf and stem ift the 
Diploidales he inclines to Potonie s hypothesis that both 
represent specialised parts of a thallus, and may be 
homologous with one another Among the Haploidales 
the evidence points more directly to the same con¬ 
clusion 

The structure and life-histories of a typical moss and 
of a typical fern are set in contrast, and then follows 
a similar account of a very simple (’ primitive) type of 
each, to ascertain in how far the supposed algal 
ancestry can be traced Then follows a survej of the 
genera under each division, including every genus 
that shows features of importance or interest morpho¬ 
logical or biological, and not a few questions of 
wider than mere systematic value are discussed 
dearly and helpfully, as they arise in connection with 
certain forms e g under Hepatic® are discussed the 
suggestion that Anthoceros may represent a stage in 
the development of the sporophyte in Diploidales the 
origin of the foliose habit adaptations for economising 
water in various types, the influence of light on dorsi 
ventral structure &c The wide range of structure and 
of adaptability among Hepatic® is emphasised as in 
marked contrast to the relative fixity of type among 
the true mosses, but among the latter many features 
of biological import are duly noticed such as the 
methods of vegetative multiplication, and their rela 
tion in frequency to the greater or less difficulty m 
securing the union of the male with the female cells 

The classification of the mosses into Acrocarpi and 
Pleurocarpi is held to be too artificial, as is also the 
importance attached to the rupture of the capsule in 
the normal manner by a lid, those forms in which the 
lid is not broken away being regarded as not forming 
a related group but rather as aberrant from various 
families Examples are quoted of very long-continued 
vitality in the spores of certain mosses up to fifty 
years in a species of CEdipodium The enlargement 
and flattening of the apophysis in Splachnum, and the 
growth of root hairs from the seta in Enopus may 
be regarded as efforts on the part of the sporoph>tc to 
provide nourishment for itself but they only em¬ 
phasise the dependence of the sporophyte upon the 
gametophyte among the mosses 

In sharp contrast to them in this respect, stand the 
vascular plants or Diploidales although for a bnef 
period, during early germination the sporoph\tc fern 
is as dependent on the gametophvte for nutrition as 
is the moss-capsule. The dominance of the sporo¬ 
phyte becomes always more evident as the adaptation 
to life as land plants becomes more complete and as 
the dependence on surface water to allow of fertilise 
tion of the ovum is done away with, until in the 
Angiosperms it becomes difficult to trace the gameto- 
phytps with certainty and the sporophyte* appear to 
be themselves sexual as was long the interpretation 
of the structure of flowers 

Dr Lotsy gives a very helpful explanation of the 
discoveries that in recent years have thrown so much 
light on the affinities of the great divisions of the 
Diploidales, and have broken down the distinction be¬ 
tween Phanerogam® and Cryptogamia, discoveries m 
which the English speaking races have taken so great 
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a part It is now evident that the tendency to retain 
the megaspore w it h in the sporangium, and to continue 
to nourish the gametophyte and also its offspring, the 
sporopjiyte, through the sporangium until the young 
sporophyte is provided with sufficient food m reserve 
to enable it to begin life on its own account with a 
fair prospect of success, resulting in the production of 
the seed, has originated in widely different types, and 
therefore on independent lines Thus the true signi¬ 
ficance of the seed, as an adaptation to secure the fuller 
possession of the earth's surface, and to escape the 
dangers of dependence on water for the fertilisation 
of the egg-cell, has become realised A new era in 
botany opened with the recognition of the common 
ancestry of ferns and cycads, based on similarities in 
their structure by the discovery that supposed ferns 
of the Carboniferous strata produced true seeds re¬ 
sembling those of cycads in important respects, and on 
the not less startling discovery which we owe to 
Japan, of the ciliated male cells in the pollen of 
Ginkgo and of the cycads Of these and other great 
advances in recent years, such as in the knowledge of 
-the C>cadeoidea Dr Lotsy gives a very clear account 
which should be most helpful to students 

The vascular plants possessed of ciliated sperms, 
■the Zoidogamm he divides into two great groups 
.characterised bv the sperm-cells which possess two 
icilia in the I ycopodtne® and their allies and many 
cilia in the hihcinese and seed-formers He points out 
that this agrees with the groups based by Lignier on 
the structure of the leaves Helerospory has been 
attained independently In several lines of descent in 
both these groups and is thus no certain proof of 
close relationship among plants in which it occurs 
His arrangement is in several respects a good deal 
different from that in use in Fnglish text-books both 
in the relations of the larger divisions and in such 
minor details as breaking up Hydropterideae and 
placing Marsillacea beside Schizaeacese, and Sal 
vmiaceae beside Hymenophyllaceae, among the lepto- 
sporangiate filices 

On similar grounds Selaginelln is brought back to 
I ycopodiacese while Isoetes is placed between the 
'Equlsetace* and Fillpes, because of its polyciliate male 
cells and of the development of its spores and embryo 
The present state of knowledge with regard to the 
•structure and life-histories of the Lycopodiacc* and 
Jtheir albes Is m striking contrast to that of not many 
vears back, and of this advance the author gives a 
good account The relations of the alliance to other 
groups can now be estimated in a truer light than 
was formerly possible. Though certain types within 
it had advanced far on the way tq the formation of 
seeds there is no clear evidence pointing to the de¬ 
scent from them of any existing Seed-plants. 

The lectures treating of the ferns and their allies are 
ofVery special interest* in view of the ever-increasing 
evidence connecting them with the descent of the 
feed-plants While the progr ess during the past 
decade has been very greet, and has revolutionised 
former beliefs, it has shown also that the production 
seeds had already been attained at a period so far 
bade jta geological history as to make it very im¬ 
probable that direct proof of the lines of evolution will 
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be obtained But while great problems will probably 
remain unsolved in detail, the general trend of pro* 
grew has become evident and there is reason to anti* 
cipate that the rate of advance will not slacken, 
though it seems scarcely likely that there can be many 
future discoveries so startling as those already 
alluded to. 

The grouping of the leptosporangiate ferns takes 
full account of Prof Bower's researches on the spor¬ 
angia The eu-sporangiate types, like the leptosporan 
giate are derived from the Primo-filiccs, by separate 
lines of descent The Ptendospermes are probably 
more nearly related to Marattiaceae than to any other 
existing ferns but over a very wide gap The con¬ 
cluding lectures of this volume treat of the Cordaitales 
Be nnetti tales Cjcadales living and extinct, and 
Ginkgoacece They present sublets of extreme in 
ter$st and of the utmost importance in tracing the 
development of the higher plants 

Those who read this volume will feel that while it 
demands clo^ attention and while some of the lec 
tures are of value for reference on subordinate groups 
rather than for questions of wider Interest, the work 
well repays the attention necessary, and that the aim 
kept steadily in view, has been successfully attained 
to supply an unbiassed and worthy representation of 
what is at present known with regard to the groups 
of plants discussed Die information brought to¬ 
gether within its compass has been gathered from n 
vast field, and the sources from which it has been 
taken are scrupulously indicated as regards both text 
and the excellent and copious illustrations which do 
much to aid the exposition clear though that is We 
cannot but feel that it is more useful in its present 
form available to be read and rc-rtad than It could 
be as a course of lectures. It must prove a great boon 
to students desirous to obtain an adequate guide to the 
researches of recent years, in a form that can permit 
of use as a work of constant reference from which 
they may gain w ider views of the science of botany 

The third volume on siphonogamous seed plants, 
will be most welcome though It can scarcely deal 
with subjects of such interest or so full of the charm 
of advancing knowledge Hie standard of the two 
volumes already published Is a guarantee for the ex¬ 
pectation that it will be a most valuable addition to 
every botanical library 


UTILISATION O'F PEAT 
Commercial Peat its Uses and Possibilities Jly 
F T Gissing Pp x+191 (London Charles 
Gnffin and Co, I td , 1909 ) Price 6 s net 
N this volume on peat, which is a companion one 
to that published in 1907 by Messrs* Bjorling and 
Gissing the author's aim is toe description, from a 
commercial point of view, of toe various processes pro¬ 
posed for the utilisation of peat 
In pursuance of this object Mr Gissing describes 
fully toe preparation from peat of alcohol moss Utter, 
and paper, the cutting and drying of peat and the 
manufacture of press turf and of machine turf, but 
the greater part of toe book deals with the produces 
got by the destructive distillation of peat. * 
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The book is clearly written, contains man> interest¬ 
ing illustrations and when taken in conjunction with 
Messrs Bjorling and Gigsing's work forms a very 
complete descriptive account of the peat industries 
Occasionally however the author carried away by 
his enthusiasm for the utilisation of peat refrains 
from directing attention to the more obvious defects 
in some of the schemes put forward and leaves the 
capitalist in ignorance of facts which might materially 
liter the latter s relations to the projected industries 

The many attempts made within the past ten years 
to utilise our peat supplies have proceeded in three 
main directions viz the conversion of peat into fuel 
the manufacture of power gas from peat and the 
utilisation of peat fibres for the manufacture of paper 
alcohol moss litter &c 

The chief difficultfcdii-attending the conversion of 
peat into fuel on u commercial scale arc the removal 
of the Hrge amount of water contained in freshly cut 
peit and the increase of the low specific calorific 
power 1 c the calorific power of unit volume of the 
fuel The removal of the water by mechanical 
methods (hydraulic pressure centrifuging &c) and 
also its removal by artificial heating have been 
shown again and again to be unremunerative and 
no process in which nny of these methods forms a 
constituent part can with normal prices prevailing 
for rival fuels be regarded as economically sound 
The only method for removing the water which has 
proved commercially successful is the method of air 
drying employed by farmers for the production of 
their turf 

The specific calorific power of turf can be increased 
by converting the peat into press turf or into machine 
turf but the difficulty of drying the product m a moist 
climate like that of Ireland and the high cost of 
transport, render it unlikely that turf will displace coal 
as a fuel from any districts other than those in the 
immediate neighbourhood of peat bogs 

The manufacture of producer gas and its employ 
ment In industries such as the fabrication of glass as 
well as the production of power gas and the recovery 
of the ammonia simultaneously formed may under 
carefully selected conditions be made remunerative, 
but peat cannot under any conditions likely to arise 
in the near future, become so cheap a source of energy 
as coal at the pit-mouth in England 

It is unlikely that the conversion of peat fibres into 
paper or into alcohol will prove successful com¬ 
mercially From one ton of anhydrous light, surface 
peat, by hydrolysis about o a8 ton of reducing sugars 
can be obtained, and if the latter were all fermentable 
they would afford about forty gallons of alcohol If 
this were the average yield of alcohol from peat 
the process would be very remunerative, but, un¬ 
fortunately, about one-half the amount of sugars m 
hydrolysed peat consists of pentoses which are 
not capable of undergoing saccharomycetes fer¬ 
mentation, and consequently* the yield of alcohol 
rarely exceeds twenty gallons per ton of dry peat 
if surface peat Is not employed in the manu¬ 
facture the yield may fall so low as five gallons 
per ton If the yield of alcohol from a given sped- 
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men of peat falls below sixteen gallons per ton the 
manufacture of peat spirit will be unable to com¬ 
pete with that of potato spirit owing to the greater 
value of the by products m the latter industry The 
peat moss-litter industry on the other hand is from 
the commercial point of view the most flourishing of 
all the peat industries and is likely to prove as re¬ 
munerative to the capitalist in the future as it has 
been in the past Hugh Ryan 


THE HEALTH OF THE SCHOOL CHILD 
The Hygiene of School Life By Dr Ralph H 
Crowley Pp xiv+403 (London Methuen and 
Co 1910 ) Price 3s 6 d net 
N his preface to this work the author states that 
it was written while he was medical supenn 
tendent to the Bradford Education Authority and that 
the conclusions arrived at and the m< asurts advocated 
are based upon his own practical experience gained 
amongst the schools and school-children of that cit> 
He furthermore states that the views expressed receive 
no added sanction from the fact that he now holds 
an official position in the Medical Department of the 
Board of Education Although this ma> be so, it 
seems as if his present position 1$ responsible 
(through the official non-committal attitude it has 
engendered) for the one outstanding deficiency of the 
book namely, a lack of definiteness and of detail 
For instance one who consults a manual upon the 
hygiene of school-life might reasonably expect some 
definite directions upon the cleansing and disinfection 
of school premises the measurements of seats and 
desks for children in different age groups with the 
appropriate slope of desks for reading and writing 
purposes, the distances recommended between the 
hanging-pegs of cloak rooms but in these respects 
as in so many others he will find but generalities 
Indeed generally speaking the work is sketchy, and 
requires the addition of fuller and often more definite 
I information to become a useful addition to the already 
voluminous literature upon the subject of school 
hygiene 

It need scarcely be said that the matter given 
and the views expressed by one with the experience 
and knowledge of Dr Crowley are sound and that 
certain parts of the work reach a good standard of 
ment, more especially is this true of the chapters 
upon special groups of school-children The chapter 
upon medical inspection of the child in the school is also 
very good, and it impresses upon the reader the fact 
that medical inspection and all that it involves, has a 
part to play now and in the future, the importance 
of which can hardly be over-estimated As Dr 
Crowley states in his introduction, it is a service 
which stands out clear and well-defined, demanding 
of the medical men and women who perform it the 
highest qualifications and attainments While essen¬ 
tially a part of the public health service it is never 
theless a department which can never know its own 
full development until it recognises itself as a part 
of the whole public health service of the oonrttry and 
links Itself up and has an organic relation with that 
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tervioe Although it is some sixty years ago since a 
certain measure of medical inspection of school¬ 
children was initiated in Pans, and Great Britain has 
been *0 slow to adopt a provision the value of which 
has been appreciated by many other countries fpr 
many years, the work has been started in this country 
with such zeal and enthusiasm that we promise very 
shortly to have established throughout these islands a 
scheme which will compare favourably with that of 
any other country But it is essential to the best 
results that there should be a better knowledge of 
the demands of school hygiene among medical men 
Who are called upon to work in connection with the 
schools, and also among the teachers, and suitable 
manuals upon this subject are therefore of great value 
and importance The present work is so suitable in 
many respects that it is to be hoped that in a future 
edition more explicit information upon many of the 
practical details of school hygiene which are wanting 
in the present volume will be included 

MODERN SCHOOL GEOGRAPHY 
(1) Narrative Geography Readers By G F Bos- 
worth Book!, pp viri + 133, book d , pp vitl + 
145 (London Macmillan and Co, Ltd, 1910) 
Price is each 

(1) A Systematic Geography of Europe By G W 
Webb Pp viii+96 (London Methuen and Co, 
1910) Price it 

(3) Narratores Selected from Peaks Passes and 
Glaciers Edited by G Wherry Pp ni + i$6 
(Cambridge University Press, 1910) Price is 

(4) Cambridge County Geographies Cheshire By 
T A Coward Pp x +207 +maps (Cambridge 
University Press 1910) Price is 6d 

(5) An Elementary Practical Geography for Middle 
forms by F Mort Pp 91 (London Blackie 
and Son, Ltd, 1909) Price as 

(6) A School Economic Atlas By Dr J G Bartholomew, 
with Introduction by Prof L W Lyde Pp xii + 
64 (Oxford The Clarendon Press 19x0) Price 
as 6 d net 

SET of new school books in geography suggests 
the possibility of finding from an examination 
of their contents the main lines along which instruc¬ 
tion in thfb subject is tending at the present time to 
crystallise 

With a single exception the books named above 
differ considerably from those in school use ten to 
fifteen years ago they suggest devdoproen In three 
dilutions, the first being that of the story told to 
beginners, the others, for elder pupils being the 
•ctentific methods of actual Investigation by the pupil 
from the ra* material of geographical records and 
of considering the results of special study as placed 
together in a monograph, if eudh a word may be used 
In this modest connection, or of considering the actual 
experiences described by the traveller 
The single exception, Mr Webb’s “Systematic 
Europe ' (a), recalls the old typfc of text-bodk, with 
its titbit collection of faets, of which the following is 
a spac hnm — Efche is famous for Its date palms 1 ' 
(p* 3a) Less than one^fifth of the boob is given to a 
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general survey of the Continent, and the remainder 
is a fairly systematic treatment of the separate coun¬ 
tries. Many of the facts seem to be unimportant, 
others are such as a good pupil might reasonably be 
expected to find out for himself from a modern atlas, 
provided he had had some little training in Investiga¬ 
tion The attempts m the large-type matter to trace 
causal connections are not always happy, as, for ex¬ 
ample, in regard to the Gulf Stream, which is 
desorbed as washing the western shores of Scandi¬ 
navia, and to the Fdhn effect, which is Called a wind 

The 1 Narrative Readers ' (1) set forth, in the first 
place, facts concerning the lives of children in other 
lands, and from the stories of their habits and sur¬ 
roundings the author passes to the stones of such 
interesting things as the whale fishery Captain 
Cook's voyages or the mutifiy^of the Bounty The 
child is frequently referred to an atlas but it would 
probably be better tf the refei*ence were to a globe 
which could be presented as a model of the earth 

At a certain stage of development it is more impor¬ 
tant that the child should ter able to do things for 
himself than that he should memorise facts presented 
to him by an adult, and It is probable that no school 
subject provides a means for work of this nature so 
easily and so universally available as geography, hence 
die development of practical work in this subject 
For this the main requirement Is a good atlas and 
the Clarendon Press is to be congratulated that the 
first venture in the provision of an atlas is one so likely 
to be largely adopted as the one under review (6) 
The child who works through the ample supply of 
material in the spirit outlined in Prof Lyde’s intro¬ 
duction will be well equipped as a thinker in terms of 
(geography From the point of view of scientific 
accuracy it would perhaps be helpful if some numerical 
values were added to the statistical diagrams relating 
to the main products of economic importance, and 
also that the values given should be either triennial 
or quinquennial averages, possibly future editions will 
be improved in these directions Many additional 
facts are given in the introduction in a concentrated 
and technical language, presumably for the benefit of 
the teacher 

Before such an atlas can be used the pupil should 
have had some preliminary training in the making 
of similar maps, and for this purpose are provided 
for schools those books of practical geography of 
which Mr Mort's is one example Although it deal# 
with contouring, with climate, and with vegetafipn, 
this book illustrates markedly the indefiniteness of 
the boundaries of school geography, for some of the 
earlier work suggested should probably be called 
observational nature-study, while much of the plane- 
tabling is surveying work wMdr would, to puny 
teachers, appear to be beyond the scope of a school 
course Mr MorUs boOkt ip pot entirely “lieuriatic," 
as be tells many frets which tile pupil might be ex¬ 
pected to find out for tf rtta slf 

It is not potable hi practical exertfrea of this netunt 
to cover the entire ground of geographical studies 
and therefore tike pupU la, provided with two ofrer 
binds Of text for reference or spedfd study The first 
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•contain* narrative* by actual travellers, such as those 
edited by Mr Wherry (3), these can be used as school 
readers, or can be set for home reading, this par* 
ticular set deals with early climbs in the Alps, The 
•second land takes the form of a special study of a 
limited area and the volume 00 “ Cheshire (4) illus¬ 
trates the way in which the pupil may be brought into 
touch with the work of a specialist, such books should 
■be In the geographical reference library These works 
appear to typify the best efforts of modern teachers of 
geography B C W 


ELECTRICAL ENGINEERING 
<i) Electrotechmcs By Dr John Henderson Pp 
xiv+165 (London Longmans, Green and Co, 
1909.) Price 3* 6 d 

<2) Practical Testtng 0/ Electrical Machines By 
L Oulton and N J Wilson Pp vi+210 (London 
Whittaker and Co , 1909 ) Price 4* 6& net 
1) *~PHE efficient organisation of students’ work in 
-L an electrical engineering laboratory is a 
difficult task and especially so with large elementary 
classes Advanced students may be trusted with 
delicate instruments and left to arrange the necessary 
connections by themselves they require little super¬ 
vision and as their number is small this is easily 
given With elementary classes the case Is different 
It is obviously impossible to let all the men do the 
same tests simultaneously, since that would require 
multiplication of apparatus beyond the financial 
capacity of most institutions Hence tests of different 
kinds must go on at the same time, and since the 
demonstrator cannot personally supervise every one 
of these different tests from its beginning it is 
important that the students should get very clear 
instructions in print It is also important so to 
arrange the tests that they shall, with students ot 
average ability, take about the same time and to 
arrange the work generally with the precision of a 
railway time-table, because otherwise students will 
drop out of their order and fail to get the full benefit 
of the course All this, and the necessity to adapt 
the work to the class of students attending and to 
the equipment which happens to be available m any 
particular institution tends to make the instruction 
somewhat cut and dned in character and this is 
likely to detract from its educational value 
The author who has evidently experience of these 
difficulties and the way to make the best compromise 
possible between conflicting requirements, has, in the 
third volume of this senes of physical and electrical 
engineering laboratory manuals, given us an excel¬ 
lent £uide to laboratory work of this kind He does 
not believe in the use of special apparatus, but very 
-rightly teaches his students to make the testa in the 
laboratory very much in the same way that they will 
bavq to adopt when they gqt into practical life, that 
is, by the use of ordinary commercial instruments. 
He also adopts the principle that tests must be so 
arranged that only two, or at the outside three, men 
ore necessary for any one test 
The subject-matter is divided into three parts, which 
roughly correspond to the City and GuildaoJ London 
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syllabus for the elementary stage and the or¬ 
dinary grades of direct and alternating current 
engineering We thus get in the first part Ohm s 
law, the Wheatstone bridge, calibration of instru¬ 
ments, fuse testing, some simple magnetic tests, and 
experiments with a small motor In the second part 
we come to heating of wires potentiometric measure¬ 
ments, more advanced magnetic testing, character¬ 
istics of dynamos, secondary batteries, photometry, 
losses in dynamos and so on The third part deals 
mainly with the fundamental relations of alternating 
currents graphic methods of representing these, and 
some very simple tests on alternators Transformers 
and motors are not dealt with 
In an appendix are given mathematical and phy¬ 
sical tables which will be found very useful, not only 
by the student, but also by the practical engineer So 
far as the student is concerned some of these tables 
should bring home to him a sense of reality of his 
work. Students are apt to consider their class-work 
as something purely scholastic and detached from 
practical life If then a student, after having in his 
work found some physical fact such as the fusing 
current of a certain wire the E M F of a given 
cell, or the power per candle required by, say, an 
Osram lamp and then turns to the tables at the end 
of this book to see how his determination agrees with 
the figures there given, he must get the impression 
that what he has done in the laboratory has practical 
importance, and this conviction will give him addi¬ 
tional interest and pleasure in his work 
(2) This book is intended as a guide in testing elec¬ 
trical generators and motors In the preface the 
authors point out that it Is impossible to give all the 
theory that the subject entails, and that the reader 
must therefore also consult some of the many text¬ 
books This is obviously right, nobody can expect to 
find in a book which is primarily an instruction how 
to test the whole of the theory of electrical machines 
but some fundamental theories must be given, and m 
this respect the book falls short of what the reader 
has a right to expect The authors* give some sort 
of theory, but it is neither closely reasoned nor always 
clearly expressed The latter defect may to some ex¬ 
tent be due to their adoption of some terms which 
give one the impression of being a kind of technical 
jargon employed in a particular shop or laboratory, 
though not generally found in scientific books For 
instance, if we are told to take a locked satura¬ 
tion it is not immediately obvious that we have to 
determine the relation between starting torque and 
voltage of an induction motor, nor is it very clear 
what a pressed down reading on the scales with the 
power off might mean On p 34 we read that 
C B is the leakage current and proportional to the 
current in the motor further that it is required 
to overcome the counter E M F due to leakage 
These are of course merely unfortunate ways of 
expressing certain ideas which the authors have cor¬ 
rectly in their minds, but it is irksome for the reader 
to have continuously to exercise his ingenuity in order 
to find out what it is the authors really rtiean In 
some cases this task looks almost hopeless* os, for 


NATURE 


[April 14, 1910 


186 


instance, when on p 7 we find that for a star 
connected motor the total current* Is V3 times the 
current per phase, and on p 8 we read that the 
total current is ^3 times the “current per ter¬ 
minal What tho authors may mean by their term 
total current* Is not otherwise explained, and the 
reader can only surmise that it is merely a conven¬ 
tional way of introducing a current which Is propor 
tional to the line current The introduction of such 
a conventional term is, however, quite unnecessary, 
as is also the introduction of the term 14 apparent 
efficiency • (p 30) which has no physical meaning 
since It is the ratio of voltamperes, which is not 
power, to watts, which is power The authors also 
distinguish between 4 real horse-power and brake 
horse-power,* and thus give the reader the idea that 
brake-power is not real power whereas they merely 
mean to distinguish between the electrical power input 
and the mechanical power output of a motor This 
is quite clear from the text but why puzzle the reader 
by using new or misapplying old terms ? 

The efficiency tests described are all direct that is 
to say input and output are measured and their ratio 
calculated, the authors think this less inconvenient 
than some method of determining efficiency by the 
measurement of lost power, or as they call it the 
loading back * method This may be true so long 
as one has to deal with very small machines, but most 
practical engineers prefer to test large machines by 
some differential method One counsel given by the 
authors should be followed in testing every kind of 
machine namely to plot results as the test proceeds, 
to that doubtful observations may be eliminated before 
the test is finished and the apparatus dismantled The 
tests described comprise a 50-horse-power induction 
motor, a 500-kilowatt generator, a 300-kilowatt rotary 
converter, a 75 horse-power single-phase railway 
motor, a 450-kilowatt direct-current generator a 40- 
horse-power direct-current motor and an enclosed 
railway type of motor of only la horse-power These 
tests are explained very fully and the results are 
given in tables and curves, which are carefully com¬ 
piled Hie reader having once accustomed himself to 
the authors’ peculiar nomenclature (such as rack 
for rheostat, and the terms alluded to in the first part 
of this review) will find no difficulty in following the 
sense of the text, and will derive some benefit from the 
book by following the examples given if he has to 
make similar tests Gisbbrt Kapp 


THE PHYSIOLOGICAL ANATOMY OF 
PLANTS 

Phystologtsche Pflanzenanatomie By Prof G 

Haberlandt Vierte neuarbeitete und vermchrte 

Auflag% Pp xviii+650, (Leipzig W Engclmann, 

1909) Price 19 marks 

T HE first edition of Prof Haberlandt’s well 
known work appeared in 1884, so that (as the 
author points out) it has already reached a respect¬ 
able antiquity, as the age of scientific text books is 
reckoned But, even before 1884, Haberlandt was 
beginning to be known for researches of a kindred 
sort, eg in the protective adaptations in seedlings 
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(1877), and on the relation between structure and 
function illustrated by the assimilatory tissues (1880) 
By persistent work in this general direction he has 
made himself the recognised authority on 4 physk>- 
logische Pflanzenanatomie Haberlandt dedicated 
his first edition mit dem Ausdruck freundschaftlicher 
Verchrung * to Prof Schwendener 1 This was appro¬ 
priate because it was Schwendener, in his cele¬ 
brated work Das mechamsche Prinzip &c, who 

raised anatomico-physiological research above the 
level of casual tentative experiment, and marked it 
out once for all as a definite department of science * 

Structure in relation to function is an old subject 
of inquiry but it was pursued on theological rather 
than on scientific lines before the publication of the 

Origin of Species and Habcrlandt’s work is the 
direct outcome of that book 5 " 1 At first however 
adaptation was principally studied in the external 
characters serving for fertilisation dispersal of seeds, 
&c The meaning of histological peculiarities was 
neglected, or strangely perverted, as for instance, in 
the comparatively recent dogmas that vessels do not 
serve as water-pipes or stomata for gaseous ex¬ 
change Schwendener*s work showed in the most 
unexpected and brilliant way, the value to the plant 
of such a neglected point as the sectional outline of 
its mechanical tissues After this the study of adapta¬ 
tion could not be confined to obvious macroscopic 
points and Schwendener*s work led up to the classi¬ 
fication of tissues according to their physiological 
character which forms the basis of Haberlandt t> 
book 

Since the first edition (1884), Habcrlandt’s book has 
flourished and increased as may be shown by the 
simple process of counting the pages Edition 1 con¬ 
tained 398 pp , edition iv 650 pp Edition i had 
139 figures in the text, and these have increased to 
291 This represents the legitimate growth of the 
subject, and it is to be noted that Haberlandt from 
the extent of his own work, is well fitted to make use 
of the researches of others Huxley has well said that 
only a man who knows the raw material of science at 
first hand can judge of the amount of speculative 
strain that the elements of a given problem will 
bear It is this sort of knowledge that makes 
Haberlandt an admirable critic and exponent of the 
work of others 

If we compare the present volume with the first 
edition, the most stnking point in which the modem 
book differs from its ancestor is the presence of a 
chapter on sense-organs Botanists will be glad to 
have in a compass of 50 pp or so, a full discussion 
of the scattered controversies on this subject Haber¬ 
landt s statolith theory of the sense-organs for 
the perception of gravity, and of the lens-function of 
the epidermis in relation to heliotropism are the most 
. speculative of his views, and are by no means uni* 
versally accepted, but the most sceptical can hardly 
refuse to admire the skill with which these exciting 
hypotheses are upheld F D 

* Th# ptmutt ito dl o rtloo h*n tho addtaowl warit u m th* co wykil oo 
of hh SouTfaiifbfey 

* HaborlAftdt»SMfcc*l»Uafi»t«AdQii| w vffl. 
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The Fauna of British India including Ceylon and 
Burma Edited by Dr A E Shipley F R S 
Dennaptera (Earwigs) By Dr Malcolm Burr 
Pp xvni+217, 10 plates (London Taylor and 
brands, Calcutta Thacker, Spink and Co , Ltd , 
1910) 

This half volume is the first addition to the Fauna 
of India published since the regretted death of Col 
Bingham and Dr Shipley, the new editor reviews 
the arrangements made for forthcoming volumes in 
progress 

Dr Burr, since the death of De Bormans, has made 
himself the recognised authority on the smill and 
hitherto somewhat neglected order Dcrmaptera or 
Euplexoptera often treated as a family (Forficulidae) 
of the Orthoptera, and is at present engaged on a 
monograph of the earwigs of the world of which 
the present volume be regarded as an excerpt 
It Is not many years since the total number of 
ForBculidae described from all parts of the world was 
less than a hundred Earwigs are not insects that are 
assiduously collected or always easy to find, if not 
specially searched for but in the present work Dr 
Burr enumerates 135 species for British India alone 
divided into 51 genera 14 subfamilies and 5 families 
He treats the earwigs as a distinct order, under the 
name Dcrmaptera 

Hie author’s preface relates chiefly to types, and 
to the various sources supplying material for this 
work By an oversight the British Museum, to 
which Mr Burr has always had free access 19 not 
alluded to in this connection though in the table of 
species at the end of the introduction a column is 
devoted to indicating those in the national collection 
The main part of the introduction is devoted to struc¬ 
ture and habits, and is of great value and the biblio¬ 
graphy is also tolerably full, but we notice one 
extraordinary error under Westwood— Rozel’s Hima¬ 
layas for Royle’s Himalayas 
The technical part of the work is executed in the 
usual manner of the Fauna Indica The appendices 
offer us instructions for collecting and preserving car 
wigs abbreviations of authors names, and a useful 
glossary of terms Of the ten plates the tenth only 
is in colour, and there are sixteen text-figures repre¬ 
senting various structural details 

Longmans WdU Pictures Flowers, Butterflies and 
Moths By Archibald Thorbum Ten plates each 
plate 2s 6 d set of ten plates in portfolio, if 105 
Descriptive Notes for Teachers for use wtth Long 
mans Natural History WaU Pictures Notes on 
Flowers By C J Longman Notes on Butterflies 
and Moths By W S Furneaux Pp 30 (London 
Longmans, Green and Co , 1910 ) Pnce 6 d 
The attractive set of wall pictures published under the 
above title consist of ten coloured plates, reproduced 
from water-colour drawings by Mr A Thorburn On 
each plate, measuring 18 inches by 14 inches—with 
the cardboard mount 25 inches by 20 inches—two 
plants and two butterflies or moths are depicted The 
series follows a monthly sequence according to the 
appearance of the butterflies and the flowering of the 
plants, one plate is allowed for April and May and 
two plates for each month from June to September 
So far as the plants ar? concerned, an ecological 
bafts also exists, thus the 4pril flowers, the primrose 
and bluebell are denizens of woodland, the poppy and 
bluebottle are agrarian, and the purple loosestrife and 
water mint are typical marsh plants The butterflies 
represented are Fntlllanes Blues, Peacock Red 
Admiral and other common species The pictures 
are very effective, as Mr Thorbum has combined 
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artistic rendering and setting with correct form and 
colour of the plants the reproduction too is fully 
satisfactory so that they form a most decorative 
senes eminently suitable for display in class- or school 
room 

The descriptive notes to accompany the plates are 
useful especially the descriptions supplied by Mr 
Furneaux of the caterpillars which are not illus¬ 
trated The botanical notes present the systematic 
position of the plants but do not sufficiently em¬ 
phasise the ecological aspect there is dso correction 
required in the explanation of radical leaves and 
flowers 

Formation of Character By Rev J B S Watson 
With a Preface by Rev G P Merrick ind a Fore 
word on Industry bv Andrew Whitlic Pp 115 
(London II R Allcnson Ltd 1908) Second 
edition Price is 6 d net 

This handy little volume consists of pithy and stixnu 
lating addresses on such subjects as courage tern 
perance, industry revfcrcncc, and the like The 

author is chaplain of H M prison at Bnxton and 
has had exceptional opportunity for observing the 
disastrous result of lack of moral discipline and de¬ 
liberate character-training in youth He is strongly 
of opinion that between instruction in religious 
knowledge and the usual branches of secular educa¬ 
tion instruction in manners and morals is apt to be 
neglected Mere stuffing with knowledge is not cul 
ture, and the religious knowledge is too often a 
dead and dry acquaintance with almost meaningless 
metaphysical formulae There is much to be said for 
the contentions of the Moral Instruction League 
Character is the important thing—not creed or dogma 
rhe book is just the thing to put into the hands 
of boys and youths and will be interesting and helpful 
to teachers also It contains a short preface by the 
Rev G P Merrick (formerly Chaplain Insp«*ctor of 
H M Prisons) and a foreword on industry by Mr 
Andrew Whitlie of the Commerci ll B^nk of Scot 
land London A thousand free copies have been dis¬ 
tributed to sailors by the chaplain of the Port of 
Ixmdon thanks to the generosity of 1 R H the 
Prince and Princess of Wales and other subscribers 

Simple Jewellery a Practtcal Handbook dealing with 
certain Elementary Methods of Design ana Con 
struetton written for tlu use of Craftsmen De 
signers Students and Teachers By R T 1 B 
Rath bone Pp xiv+280 (I ondon Constable and 
Co , Ltd 1910 ) Price 6j net 
Ihis is a useful manual which cannot fail to prove 
of great service to amateurs It is m nnly devoted to 
describing the methods of designing and making 
gold and silver ornaments from gr nns and wire both 
round and flattened nearly a hundred illustrations of 
such designs being given Artistic questions chiefly 
I occupy the attention of the author but we notice some 
judicious remarks on the employment of acids in 
pickting while the instructions in the methods of 
using the blowpipe in soldering arc very detailed 
and practical bong based on scientific principles 

Le Tremblements de Terre By Dr G Eisenmenger 
Pp 187 (Paris F Alcan n d ) Price 60 centimes 
Some recent earthquakes such as those of San Fran 
cisco Valparaiso Messina and Provence are described 
In vivid and popular language The phenomena of 
earthquakes their classification causes and distribu 
tion and the possibility of predicting their occurrence 
are briefly considered A book so cheap at this, if the 
facts were accurately given would be useful at a time 
when the interest In earthquakes has become general 
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LETTERS TO THE EDITOR 
[The Editor does not hold himstlf nsponsibU for opinion* 
expressed by hi* correspondents Neither can ho undertake 
to return, or to correspond with the writer* of rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications J 

Colour of Watw Add lee 

1 have read with much Interest Sir Ray Lankester s 
letter on the colour of water in Nature of March 17 1 

remember discussing this same problem in the case of 
ice with Sir Joseph Thomson when we stood at the foot 
of the great glacier at Glacier, B C , during the western 
excursion of the British Association last summer fhe 
rich blue colour of the hard, clear ice was remarkable 
even in quite small pieces The same blue colour is noticed 
when surface-ice, which has been formed slowly by con 
duction Is taken out of the St. Lawrence River The 
blocks lose their colour when they are exposed for long 
to the light, and especially rapidly when exposed to sun 
light Coloured sediment and air cavities in the ice detract 
from the colour I am inclined to believe that the colour 
of ice Is a real absorption effect, due to the large molecular 
aggregates forming the structure which absorb the long 
rays, and not a r blue sky ” effect, as 1 suggested after 
seeing the blue Ice of the glacier 
In the case of water, all the physical properties indicate 
the presence of complex molecular aggregates in solution* 
which become gradually reduced in number as the tempera¬ 
ture rises Thus the variation of specific heat, of density, 
of viscosity, and compressibility, all disclose an effect due 
to a gradual diminution of the molecular aggregates 1 
believe these are the same as the Ice molecules and 
constitute the absorbing medium which gives water its 
blue colour Sea water is particularly blue, and here we 
probably have added tlie effect of the salt molecules, In 
addition to the fact that the water is very clear 
Mr W H Sherser has shown (Smithsonian Report 
rqori that the blue colour of the water and Ice of the 
glaciers of the Canadian Rockies is a real absorption 
effect The blue colour Is Increased by the presence of 
minute white sediment but not by coloured sediment 
If it has not been already tried, it would be very interest 
ing to see what effect temperature has on the greenish-blue 
light transmitted through very pure water If the colour 
Is due to the presence of ice molecules, it should grow 
less as the numbers are reduced I cannot help thinking 
of the beautiful blue colour of liquid air as soon as most 
of the nitrogen has boiled away if this were due to the 
presence of complex oxygen molecules, such as ozone, it 
would be somewhat similar to water 

H T Barkis 

McGill University, Montreal, March 29 


Ctfttre sf Gravity of Aftnual Rainfall 

The question whethqr Mr Cook • suggestions in Nature 
of March 31 have a practical value can be very simply 
settled It is proposed to Consider the month to month 
rainfalls at a place as a aeries of parallel forces, 
Pn Pa Pt* My, where the distance (X) from the 

beginning of the year of tha cor r esponding centre of 
gravity ,r Is given by 

x*(i±&± _ tm 1 

A+A+ +At 

Now, If we assign arbitrary values to any ten, say, of 
the p's (and these ten p*e could he selected in sixty-six 
ways), then, the position of the GG remaining the same, 
wtthave obviously a single linear equation in two variables 
to give us the values oT the two remaining p% and tty* 
equation can be solved In an Infinite number of ways. 
Tims the same C*G cm be gfoen by an Infinitely varied 
arrangement of rises of tb* p% and therefo r e Ha position 
gives no indication whatever of tha monthly distribution 
of tha rainfall of the places ref erred to. 

To illustrate by three simple example* The absolute 
value of the elements is of no Importance, and taking for 
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convenience a rainfall of 36* inches, we might have the 
three following distributions:— 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Total Rainfall 


36 36 36 


Rainfall Moment 


Thus A, B, and C have the same annual rainfalls the- 
same C G, and the tame rainfall moment The ques¬ 
tion whether or not the seasonal distributions correspond 
to those of actual places on the earth s surface is not to 
the point, though, as a matter of fact, C approximates to 
the typical Levantine curve 

Thus places with very different rainfall distributions may 
have the same C G and the same rainfall moment, and 
the proposed method of comparing the rainfalls of various 
places appears to have neither a theoretical nor a practical 
value The method may possibly hate-a certain critical 
value in comparing the yearly variations at a particular 
place where there Is h u * little change tfi type from year 
to year and especially in such a country as India where 
the seasonal rainfalls are exceptionally well marked but 
this seems doubtful, and in any case the method could be 
used only in conjunction with the actual monthly values 

Andrew Watt 

Scottish Meteorological Society, Edinburgh April 6 


Certain Reaction* of Albino Hair 

Under this heading in Nature of March 94 (p 96) Miss 
Igema Sollas referred to some experiments of mine upon 
the hair of albino rats in which she failed to obtain one 
erf the reactions described in my note (Proc Physiologic^ 
Soc, March 97 1909) It is, of course not improbable 
that different albino rate may carry different chromogens 
and that some of them may hick the one which when 
oxidised with H g O f , gives a brownish colour On the 
other hand, the failure may be due to the presence of 
some of the formalin which may not haye been completely 
washed away from the previous reaction 

There ts one new observation which I should like to 
record here, since it bears upon the H.O* reaction The 
action of H a O t is an oxidising one, and the production of 
a brownish tint may be i n t er preted as due to the oxide-* 
tlon of a colourless ohromogeaous body present In albino 
hairs If this interpretation is right, other oxidising 
agents should produce a similar tint During November 
of last year I casually placid two dead albino rate upon 
the top of one of my cages, these latter bring kept out of 
doors The rats were forgotten, aod left exposed to the 
air for about a fortnight During this interval the weitber 
had been wet and wanri for the time of year Upon 
discovering them at the end of title interval, I noticed Oat 
on both rate the upper side, and part of the belly and 
back, had assumed the same sort of brownisff tinge that 
H a O, produoe* The under ride of both rate, which had 
been pr otect ed from die wet and tight fay He contact with 
tha cage, was quite white, ru thus seems possible to 
Oxidise the chromeganous substance ostensibly pres e n t in 
albino rate by the oxygen of the air In the presence of 
continuous moisture. I do not think that tight,played 
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formalin fluid multi in the ^destruction of the colour I 
am Inclined to think that this destruction doei not depend 
upon the solution but U due to the action of light I 
noticed die same thing in ray experiments, but, in addition, 
I was enabled to observe*~oecause I kept my rats in flat 
vessels standing on a bltukentd bench-~that It was bnly 
the upper surfaces opposed to rather bright sunshine that 
thus faded The under surfaces remained as brilliant a 
yellow as before To confirm this conclusion I placed all 
my rats, still immersed in the solution, in a dark cup¬ 
board, and the partially faded colour somewhat returned, 
but not, 1 think quite to the same intensity as originally 
So long as i kept them in the dark the colour was re¬ 
tained. Whether this would be so indefinitely I should not 
like to say but certainly It lasts for several months 

The yellow tinge assumed by some albino rats n, I 
think not a phenomenon of light action pa Miss Durham 
quoted by Miss Sollas, seems to imply so much as one 
due to age. It Is possibly a manifestation of diminished 
metabolism and lessened oxidation Of the several 
hundred albino rats which I have bred, I do not remember 
any within their first year showing this yellow tinge whllo 
it has been a frequent observation that old rats (after 
about the first year), though they were kept in semi-dark 
ness manifested a very obvious yellow colour I do not 
wish to commit myself to this as a positive statement, for 
I made no scientific records of the matter I am speaking 
from general impression alone, but it is certain there Is 
a marked contrast between the pure white hairs of young 
rats about six to eight weeks, and those of some twelve- 
month or older rats all living under the same conditions, as 
regards light 

With regard to Miss Sollas *s experiments with the skins 
of guinea-pigs and with that of a single mouse there ore 
several considerations of interest that suggest themselves 
Miss Sollas found as I did that albino mice give a 
negative result with formalin but I subsequently found 
(Proc Physiological Soc , October 33, 1909) that if pie¬ 
bald mice are treated with c per cent nitric acid m 75 per 
cent tpint and are placed In the dark in about five days 
most of the white areas of the pelage turn to a beautiful 
rose-pink colour The same Is true of albino mice These 
experiments were performed in the summer but during 
one cold week last winter I repeated the experiment on 
a single black piebald mouee, and the colour-reaction 
failed to appear Upon placing the vessel containing the 
solution and mouse In an incubator at ioa° P , the rose- 
pink oolour appeared The dependence of this colour 
reaction upon temperature is confirmatory evidence that 
the phenomenon is one of ferment action 

ft would be Interesting to see if guinea-pig skins which 
fail to respond to the formalin reagent, would do so with 
the nitric acid Gto P Muxksx. 

Biological Department London Hospital Medical 


The Electrification of Inanlating Materials. 

Sous time ago, while endeavouring to get a trustworthy 
method of producing static charges in a humid atmosphere 
I had occasion to experiment with celluloid Rolled 
celluloid sheet with the surface burnished was found very 
suitable If a tassel ” be made of this material by 

cutting up a small piece of thin sheet into narrow strips 
then by simply placing the 4 tassel ” on a table and 
stroking with the fingers strong electrification la produced 
On raising the 4 tassel * the strips diverge# ana remain 
divergent in a most striking manner 
A further curious effect was observed, that if two 
narrow stripe of celluloid were rapidly pulled between the 
fingers they were both electrified, one of the surfaces in 
contact being positive the other negative At first no 
consistent twins were obtained that might lead to an 
explanation of the phenomenon some found the top strip 
always positive some the bottpra strip when the plecet 
were held horisontally Later however Mr M. McCallum 

Pairgrieve, of Edinburgh Academy noticed that the order 
of electrification depended on whether the stripe were bent 
upwards or downwards when pulled In a horixontai dlrec 
tfoflf through the fingers. This seems to be the true 
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explanation Of the surfaces in contact, one is in com 
pression the other in tension, with celluloid the com 
pressed surface is always negatively the stretched surface 
positively electrified. The effect is very apparent if the 
two strips are pulled slowly between the first finger and 
the thumb and the strip In contact with the thumb wttl 
be + or — according as it is concave or convex to the 
thumb 

Of other substances investigated paper vulcanite, and 
shellac have the same property and mica to a lesser 
degree 

I propose to investigate the phenomenon further, par 
ticularly with relation to electrification by compression 
and cleavage In the meantime 1 have made a small 
electrical machine in which three endless bands of celluloid 
run over pulleys Suitable collectors are provided and 
considerable + and — charges may be obtained The 
charges are no doubt produced by the combined pressure 
and bending, as already explained. 

Walts* Jamison 

Provanside Higher Grade School Glasgow 


Effect of Varying Temperatures upon tha Colour and 
Growth of Pur 

The following may be of interest to readers of Natukb 
Some time ago an ordinary all black cat was accidentally 
shut up in a refrigerating chamber on one of the Orient 
Line mail steamers when the vessel was in Sydney 
Harbour The chamber was not opened until the ship was 
off Aden which is about thirty two days out When the 
cat was brought out it was scarcely recognisable Its coat 
had become long and thick, and the fur on its back was 
nearly white It had lost one ear through frost bite 

The change in the cat s environment from the intense 
frost of a refrigerating chamber to the intense heat of the 
Red Sea was accompanied by a rapid change in the cat s 
appearance The heavy white coat rapidly fell out and 
by the time the ship reached London the cat had practically 
regained its normal appearance. 

I did not see the cat but have inquired carefully into 
the statements and have had their truth vouched for by 
one of the directors of the Orient Company 

A Campbell Geddes 

Royal College of Surgeons In Ireland, Dublin 
April 6 


April Meteor Showers 

In the present year there is likely to be a greater 
amount of meteoric activity about April 18-19 than as 
might be expected a few days later There will then be 
an Interval of quiescence until April a6 Between the 
latter date and the end of the month several important 
displays become due The following are details of the 
most interesting showers as calculated by the writer that 
occur during the period April 13-30 — 

Epoch April 19 14b 30m (GMT) shower of second 
order of magnitude Principal maximum April 18 
aah 18m secondary maxima on April 19 occur at 
ih ism and gh 25m 

Epoch April 37 aih 50m shower of twenty third order 
of magnitude Principal maximum April a6 x6h 26m 
On April a6 there are also secondary maxima at $h aom 
and i8h «m and another on April 27, 6h 
Epoch April a8 nh 15m shower of fourteenth order 
of magnitude Principal maximum April 30 4b 23m 
There is a secondary maximum on April a8, 17b. 30m 
and two otiiers on April 2q at xah and aoh aom 
Epoch April 39 iah shower of fourth order of magm 
tuoej the principal maximum becomes due about 

April a8, xah , t 

While there are three meteor showers that fall between 
April a6 and the end of the month there is only one of 
any importance during the period April ia-95 In some 
respects this earlier isolated display is the more interest 
ing however owing to its being of greater Intensity than 
the others, and of a somewhat different character 
Dublin John R Hinbt 
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taking Thaba Bosigo and establishing a secondary 
Zulu power m Basutoland (about 1833), but he could 
only nave done this by surrounding the mountain and 
gradually starving out the Basuto clan Hits pur 
pose even if he entertained it was thwarted by 
the action of the emigrant Boers who, by means 
of their firearms and system of lauger camps 
(a defence of linked wagons) defeated Moselekatsi 
and drove him permanently beyond the Limpopo 
River 

Thus it was mainly the action of the white man 
which enabled the Basuto clan of the Southern Bechu 
ana to expand into the Basuto nation The emigranr 
Boers after sound 1> thrashing Mosclckatsi, saved 
from complete extermination the Bechuana peoples 


THE BASUTO 1 

S IR GODFREY LAGDEN has given us, in these 
two volumes under review a valuable history of 
the rise of the Basuto nation in the Switzerland of 
South Africa, under the leadership of a great man— 

Moshesh 

The Basuto, under the sway of this remarkable 
personage were for the most part compounded of 
clans of the so-called Bechuana peoples vet the root 
of their present national name—Suto (the Ba Is 
merely the plural prefix)—seems to have been derived 
from the same tribe or district of north-eastern Zulu 
land (Ama-sutu U^utu) as that which gave rise to 
the present royal dvnast) of the Zulu people, to which 
techwayo belonged No doubt it sent 
other enterprising adventurers farther 
west By one of these was founded the 
Ba suto clan from which Moshesh arose 
in the circumstances cited by Sir Godfrey 
Lagden on p 19 Moshesh was not 
directly descended from the stock of some 
bygone Zulu adventurer whose tribal 
name—Suto or Sutu—had been adopted 
by these Bechuana people, but from a 
distant relatne of the same rncid 
origin whose ancestors had rem uned in 
the Amahlubi country to the south The 
grandfather of Moshesh however had 
been adopted as a son and successor b> 

Sekake a Bakwena chief (app rentlv do 
scendcd on one side from the origin'll 
Umu-sutu) This adopted son was called 
Pete He was succeeded by his own son 
Mokachane who was the father of 
Moshesh (this name as it stands menrs 
a woman’s garment in the Sc-sato 
language, but Sir Godfrey states that 
it is more probably an abbreviation of 
Moshesh we which he interprets ns 

shaver or leveller ) The birth of 

Moshesh must have taken place about 
1792 at Monkhoaneng in Northern 
Basutoland 

About 1815 Chaka obtained complete 
control over the Zulu Kafirs of Zululand 
and Eastern Natal and commenced that 
series of bloodv wars in which, at the 
lowest possible estimate a million Bantu 
negroes perished wars which started a 
series of convulsions amongst the negroes 
of South Africa that only came to an 
end by the death of Lobengula in 1894 
the capture of Gungunyane by the Portu¬ 
guese in 1895 and the complete subjuga 
tion (by force and by diplomacy) of the 
Angoni Zulus of Western Nyasaland by 
Sir Alfred Sharpe m 1906 
Wave after wave of Kafir or Zulu inva 

sion of Basutoland took place after 1820 and, but for | between the Kalahari Desert and Lake Ngaml on the 
the mountainous character of Basutoland and the north and the Drakensberg Mountains on the sbuth 
valour and genius for warfare of the Boers not even j The emigrant farmers themselves occupied, in the 
Moshesh could have saved the remnant of the southern | first instance the less mountainous elevated plateaus 

to the north of the Caledon River 
But although Moshesh and his Basuto received *the 
first missionaries (1833) fftedly and practically at no 
time put any opposition in the 
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Bechuanajpeoplcs who gathered round him But he 
found in Thaba Bosigo—the Mountain of Night 

uqder the shadow of Mount Machache in north¬ 
western Basutoland—a stronghold from which no 
force—black or white—ever availed to dislodge him 
The Zulu conqueror, Moeelekatsi, might perhaps, 
have succeeded (in spite of onp severe repulse) in 

1 TIm Bantu tba Motraubuc* aod tbair Couptnr By Godfrey 
Vd l voL u., pp. *11+139-690. 

(London Htrtchmoa and Co., 1909.) Frica >4# oat. 
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put any opposition in tbo way of the spread of 
Christianity and education they strongly objected to 
the Boers as settlers in what is now the Orange Free 
State They wished to learn the wisdom of the white 
man, and, above all to acquire his firearms and his 
horses (early in the 19th century they had begun that 
affection for the horse which has resulted in the rt» 
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markable breed of Basuto ponies and the creation of 
a Basuto cavalry that has been and will be no 
negligible quantity in the forces of South Africa) 
Moshesh and his descendants as soon as they saw 
a chance entered Into friendly relations with Mosele 
katsi in the far north and his son I*obengula with 
the kings of Zululand and the more powerful clans 
of British Kaffraria and Northern Natal In fact 
no sooner were they relieved from the menace of 
Zulu conquest bv the action of the Boers than they 
strove bv many subtle means to push the white man 
as far aw ly as possible from tnt centre of South 
Africa 

Their dislike of the British w is quite as great as 
their dislike of the Boers Between 1840 and 1852 


native negro population of 
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Moshesh and his chiefs made use of the British power 
to stave off a Boer conquest of their country After 
that they attempted an aggressive attitude towards 
even the British and inflicted on the soldiers of Sir 
George Cathcart a very serious repulse Trom 1858 
onwards they fought intermittently with the Orange 
State Boers (the Basuto being the aggressors) until 
at last getting worn out in the struggle with these 
dogged white men, they invoked British protection in 
*868 They were annexed as a Native State to the 
government of Cape Colony in 1872 but an attempt 
to disarm them brought oh a fresh outbreak of war¬ 
fare in which the Cnpe forces gained no laurels and 
General Gordon’s intervention proved futile In 1884 
Basutoland was dtsannexed and has henceforth been 
directly controlled by the Imperial Government 
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Since 1884 when the 

this State (which is nearly the size of Belgium) 
amounted to about 170000 the total number of the 
Basuto has risen to nearly 400 000 at the close of 
1909 Education, under French Protestant and British 
Wesleyan missionaries has made considerable 
strides The country in fact is so prosperous that 
it is becoming a ftclor of increasing importance 111 
the problem of South Africa B lsutoland (the re¬ 
viewer thinks) should have been made—if the advice 
of the one or two $t itesmen governors of South Africa 
had been listened to in the first half of the 19th cen¬ 
tury- the Empire State of South Africa the pnncipul 
stronghold in all that region of the white race and 
ample territories farther north or farther south might 
have been allotted then 10 the few thousand 
Basuto who asked for little more nt tbit 
period than peace security and an inalien¬ 
able right to a reasonable amount of I ind 
Now as things are constituted Basutoland 
is emphatically a black mins countn 1 and 
from Basutoland radiates a vigorous impulse 
which will go far towards securing for the 
black man eventual terms of equal partntr- 
ship with the white in the administration of 
the southern half of Africa Lest \vc should 
be petty minded and regret this let us turn 
our eyei to the recently explored regions of 
Northern Rhodesia portions of Nyasaland 
and Katanga (greatly denuded of mdi 
genous populations by various c iust s> 
whuh now invite settlement almost by the 
million on the part of adventurous white 
peoples 

The volumes reviewed deal mainly with the 
history of this interesting Basuto people 
They arc well illustrated by good photo¬ 
graphs and the numerous pictures of the 
Basuto types show clearly the three negro 
elements imperfectly fused from which this 
section of the Bechuana peoples Ins been 
built up There is that of the Bushman (who 
immediately preceded the Basuto as the indi¬ 
genous occupant) of the ugly flat nosed type 
of horest Negro or Pigm> (which rcappeirs 
elsewhere in South Africa) and finally the 
typical Bantu strain from East Central Africa 
which imparts to many of the Basuto faces 
refinement of outline and considerable br dn 
capacity The scenery of Basutol md (the re 
\ i* w er writes from actual experience) is 
imongst the grandest of the world s land 
scapes and Sir Godfrey Lagden has taken 
care to emphasise this by Wort und 
Biid The second volume closes with ser 
viccnble notes on the Suto dialect and 
appendices of great usefulness to the 
of Africa The book is however of very 


student 
great general interest 


II H Johnston 
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OCEANOGRAPHICAL MUSEUM AT 
MONACO 

A S stated in last week's Nature the inauguration 
ci of the Oceanographical Museum at Monaco took 
place on March 28 in the presence of representatives 
of the Governments and navies of France, Germany 
Italy Spain, and Portugal and a great gathering of 
men of science of all nations who were invited by 
the Prince of Monaco and entertained as his guests tn 
his ancient palace at Monaco and in various hotels in 
Monte Carlo The inaugural files lasted for four 

* Not* Sir Godfrey ■ remark* 00 thl*, p. 643 voL it 
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days, they were planned on a scale of magnificence 
rarely attempted, and drew upon the resources of 
art in a manner which we believe has never been 
paralleled It would almost appear as if the design 
were to show that science, no less than pleasure, was 
a fitting theme for the exercise of art as exemplified 
in painting, poetry, and music, and that, in any case, 
the dedication of a great international scientific Institu¬ 
tion provided by the princely munificence of an indi¬ 
vidual . was no everyday matter, to be passed by 
unnoticed save by the specialists immediately con 
cerned 

The inauguration was an arresting function, which 
could not fall to impress the most regardless pleasure- 
seeker m the gayest haunt of the C6te d'Axur with 
the thought that science even in, perhaps its least 
known department, was a thing of high import¬ 
ance To us the fact that someone had blundered 
and no admiral of the British Fleet was there to 
join the high German French, and Italian officers 
m offering a tribute to the scientific study of the 
sea was a cause of humiliation It is little short 
of a disgrace that the country in which modern 
oceanography was created, and the navy the 
Challenger of which revealed the wonders of the 
ocean as a whole were brought to the attention of 
the gathering only by the Prince's generous recogni 
tion in his inaugural address of British preeminence in 
oceanographical research, and m the name of the 
ship engraved on the facade of the new building 
We know, of course that the breach of international 
good manners was due to no intention on the part of 
the King or of the Prime Minister to inflict a slight 
upon a noble enterprise, but the effect was none the 
less deplorable, and on behalf of the British scientific 
public we desire to give expression to this feeling in 
the most emphatic way The official representation 
of the Royal Society the Royal Society of Edinburgh, 
the Royal Geographical Society, and the Challenger 
Society showed at least the good will and apprecia 
don of British men of science 

It seems more appropriate to occupy this article 
with a short description of the museum itself than 
with details of the formal speeches at the ceremonial 
inauguration, the performance at the opera, the 
pageant in the harbour symbolising the landing of 
Hercules, mythical founder of Monaco, in a blase of 
fireworks and the concluding reception by the Prince in 
the Palace One evening was devoted to a series of 
lantern demonstrations, by Lieutenant Bourr£e, which 
proved of extraordinary interest on account of the 
{cinematograph representation of die routine of work 
on the Prtncesse AUce ih handling the various oceano¬ 
graphical instruments and appliances at sea 

The Prince of Monaoo has devoted an increasing 
amount of time to deep-sea Investigation since he 
commenced his observations on the Gulf Stream in 
the sailing-yacht HtrondeUe in 1885, and as a result 
of his work in that vessel, in the auxiliary steam- 
yacht Princess 4 Alice, and in his present splendid 
vessel Prtncesse Alice IJ he had accumulated, by 
1898, so large a collection of natural-history specimens 
that he resolved to build amuseum to which to bouse 
them On April 25, 1899, the foundation-stone was 
Hid on the southern face of the did which bounds the 
peninsula of Monaco, and the great building designed 
by U Dehfortrie has now been completed and 
equipped, prsd was formally inaugurated on March 28 
this year The first object lias been greatly enlarged, 
and the Oceanographical Museum as it is established 
to-day contains more than the nucleus of a collection 
gatf&red from all Investigators of all the oceans illus¬ 
trative of the whole science Of oceanography On 
the face of the diff the foundations of the museum 
no am, vol 83] 


are almost at the level of the sea* Two storeys are 
built facing the sea, with the rock as their rear 1 wail; 
and the third storey is on the level of the reek form* 
mg the ground floor of the mam frontage, which 
faces north The material is the extremely fine¬ 
grained white limestone of the La Turbie quarries, on 
the mountains behind Monaco 
The ground plan of the principal floor includes a 
central nail twenty metres square, with a wing on 
each side forty metres long by fifteen wide, the whole 
frontage being a hundred metres The decoration of 
the front of the building Includes representations in 
relief of deep-sea invertebrates and fish, and the Whole 
is crowned by the Prince's arms and a gigantic alba 
trass and sea-eagle The names of the Challenger 
Taltsman Valdivia HirondeUe Pnncessc AUce and 
other ships which have become famous in the annals 
of oceanography are boldly carved along the front 
Two great groups of symbolic statuary flanking the 
immense window of the landing on tne upper floor 
represent Truth unveiling the forces of the world to 
science, and Progress coming to the rescue of 
humanity The roof of the central part of the build¬ 
ing eighty-eeven metres above the sea, forms a 
meteorological observatory, and the main roof five 
metres lower, forms an immense terrace, measuring 
a hundred metres by fifteen metres. The entrance- 
hall floored with mosaics representing the Prtncesse 
Alice at sea surrounded by trophies of deep-sea fish 
contains the two great stone staircases leading to the 
upper floor, and unobtrusive doors leading to the 
stairs by which the director’s room library labora 
tones workshops and aquanum on the lower floors 
are reached It opens into a large square hall lighted 
at night by an immense pendant representing a 
medusa the lights in which are so disposed as to 
bring out the anatomy with extraordinary distinct¬ 
ness Four smaller lights are encased in models of 
radiolarians very exactly reproduced 
A marble statue of the Pnnoe In yachting costume 
leaning on the rail of his yadtt, occupies the centre 
of the hall, this remarkably fine portrait, executed by 
M D Puech was presented by a number of the 
sovereigns of Europe and other admirers of the Prince 
Great doors to right and left open into the two wings 
of the building, each forming a lofty hall, lighted 
by windows along each side, which may be shaded or 
darkened as required* The western hall is at present 
fitted as a meeting-room for functions, and here the 
ceremony of inauguration and the banquet took place 
The platform at the west end is surmounted by an 
Immense painting showing the slaty-blue ocean 
heaved into a long swell, with the white form of the 
Princesse AUce in the background Electric lights In 
clusters representing seaweeds and marine animals, 
hang from the roof, and the ceiling is frescoed with 
views of the sea and ships 
The eastern hall is occupied try a collection of 
oceanographical apparatus and specimens of marine* 
zoology, arranged in a provisional way The collec¬ 
tion includes several whale skeletons, Arctic and Ant¬ 
arctic seals, models of fish, and a vast number of 
specimens in preservatives The labels are written in 
French, English and German, and give sufficient de¬ 
tails of the exhibits to enable a visitor to appreciate} 
the remarkable character of many of the specimens 
On the upper floor, the cental ball contains models 
of the Princesse AUce l ahd w Pftntesse AUce II , 
showing the arrangements for sounding and for work¬ 
ing the zoological apparent* There is a whale-boat 
exactly as used by the modern whaler, With the gun 
throwing the explosive harpoon at the bow, and the 
full equipment of harpoons, lines, and lancet Tbe^ 
eastern hafl on this floor fill ultimately be devoted 
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to physical oceanography and to deep-sea apparatus 
Here there is a great collection of dredges tow-nets 
showing the various devices for opening and closing 
at a given depth the deep-sea traps with which the 
Prince has revolutionised the method of obtaining 
animals from the greatest depths, and many other 
appliances either as used or in the form of models 
At present a part of the room is occupied by a collec 
tfoa of specimens illustrating marine industries such 
as fishing, sponge-gathering collecting pearls, as 
well as the use of pearl-shell, coral, tortoise-shell, and 
similar products The western hall is not yet 
arranged, but serves at present for classifying the 
various collections of mollusca bottom-samples &c, 
which Are being dealt with 

The purpose of the museum is to have all the prin¬ 
cipal collections in duplicate, one set for exhibition, 
the other for purposes of study The aquariums have 
already been utilised for the purpose of physiological 
and biological researches and the little steam vessel 
Eider is available for students to familiarise themselves 
with the methods of practical oceanography This 
little steamer, of twenty tons displacement and sixty 
horse-power is fitted for working to a depth of 
2000 metres, and is being used for the detailed study 
of the portion of the Mediterranean in the immediate 
vicinity of the museum 

The Oceanographical Museum under the direction 
of Dr Richard to whose admirable description of the 
building and the collections we are much indebted is 
only one p*rt of the Oceanographical Institute which 
the enlightened munificence of the Prince of Monaco 
has called yito existence With the object of arousing 
interest in scientific marine studies in France, the 
Prince started a senes of lectures at the Sorbonne in 
1903, and in 1906 he gave perpetuity to these courses 
of lectures by purchasing land which was much 
wanted for the extension of the university buildings 
and presenting it to the French nation together with 
a building specially devoted to university instruction 
in oceanography This building is now nearing com 
pletaon, and will probably be opened in the present 
year, or at latest m 1911 Needless to say the univer 
sity and the French Government accepted the gift 
with lively gratitude Three professorships have been 
created in connection with it, M A Berget having 
the chair of physical oceanography M L joubin 
that of biological oceanography and Dr P Portier 
that of the physiology of marine life The admmistra 
tive council under the presidency of the Prince in 
eludes the names of several highly distinguished 
Frenchmen, but the committee for perfecting the insti 
tute is international, and includes representative 
oceanographers of all countries Great Britain being 
represented by Sir John Murray Dr W S Bruce 
and Mr J Y Buchanan. 

During the course of the Monaco gathering four 
important international committees met, each with 
the Prince as chairman, and, considering how his time 
was filled with State ceremonies and hospitality, it is 
only extraordinary enthusiasm, as well as most un 
usual physical strength, that enabled him to preside 
hour after hour, with unfailing courtesy and constant 
tact, over proceedings conducted in three languages 
The committees were those for perfecting the Oceano¬ 
graphical Institute, for research in the Mediterranean 
In which we understand that the Italian Government 
will take an active part, for research in the Atlantic, 
where International cooperation ts hoped for, to be or¬ 
ganised at a future meeting to be convened by the 
Oceanographical Institute in Paris, and, finally, for 
the preparation of a new edition of the Prince’s 
bathymetrical chart of the oceans It was decided in 
the new edition of this chart to suppress the indication 
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of the nature of the bottom which is often fallacious, 
to add contour lines and certain physical features on 
the land and to re\ ise the terminology 
By his researches the Prince of Monaco has won 
for himself a place in the foremost rank of men of 
science and by enshrining the results in the monu 
mental buildings at Monaco and Pans he has invested 
his labours with permanent value far all time His 
modesty and eirnestness greatly impressed all tpose 
who took part in the proceedings here described and, 
if a proof of this is demanded it is enough to say 
that no one in authority mentioned the cost of the 
works which is usually a prominent feature in the 
description of any benefaction 


THE RECEN 1 GROWTH OF POPULATION IN 
WES 7 FRN EUROPE 


I N his inaugural address as president of the Royal 
Statistical Society, delivered in November last and 
published in the Journal of the Society for December 
Sir J A Baines deals in detail with the growth of 
the population of western Europe during the thirty 
years 1870-1900 The review covers the sixteen 
countries of western Europe properly so-called, ex 
eluding Russia the countries of south-eastern Europe 
and the half way States of Hungary Galicia and 
Poland In 1870 the population of western Europe so 
defined amounted in round numbers to 192 millions 
a total which had increased by 1900 to 239 millions— 
an increment of nearly 25 per cent But as shown 
b% the table below, the rate of increase was very 
different in different countries 



Total percent 

Country 

age increase 
of population 
1870- 1900 

Sweden 

aia 

Norway 

28 9 

Finland 

Si 3 

Denmark 


Holland 

43 3 

Belgium 

31 3 

( ertnany 

38 1 

West Austria 

244 

Switzerland 

24 2 

England 

43 * 

Scotland 

33 * 

lt»W 

21 9 

Spain 

12 8 

Portugal 

24 2 

Prance 

6 0 

Ireland 

-17 6 ^ 

Totsl 

24 6 


Aveng* itnnual rates of increase 
per thousand 870-1900 


Natural 

C rmu 

Leakage 

11 7 

7 0 

47 

13 9 

8 S 

54 

13 9 

132 

07 

12 9 

W 3 

2 6 

13 I 

12 0 

I l 

98 

96 

0 2 

12 S 

10 8 

1 7 

78 

77 

0 1 

79 

7 3 

07 

! 3 *o 

12 0 

10 

12 8 

96 

32 

94 

66 

28 

4 9 

40 

09 

99 

73 

2 6 

1 4 

1 9 

+°5 

6 1 


12 6 

8 7 ” 

__ 

7 4 

^3 


France and Ireland are both very exceptional the 
population of Ireland actually decreased by nearly ib 
per cent, while that of France increased by 6 per cent 
only In the Scandinavian countries the increase 
ranged from 23 per cent in Sweden to 36 per cent 
in Denmark ana 53 per cent in h inland, in the 
central group from 24 ppr cent in western Austria 
and Switzerland to 43 per cent m England and 
Holland In all countries except France the natural 
rate of increase* by excess of births o\er deaths has 
been greater than the actual rate of increase the 
average annual rate of increase by excess of births 
over deaths amounting (as shown by the second 
column of the above table) to 8 7 P" thousand of the 
population, while the census only shows an average 
annual increase of 74 per thousand The loss or 
leakage has been greatest in Ireland, and next 
greatest in Norway and Sweden in all countries save 
Italy the rate of loss was greater in the decade 188^-90 
than in either the earlier or the later decade— 4 n fact 
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nearly three times as great—but the continuous in 
crease in emigration from Italy has placed it of recent 
years at the head of the emigrating countries (Ireland 
excluded) 

In all the countries considered, both birth- and death 
rates have fallen and in the majority especially those 
countries (as Holland Germany and Austria) in 
which the death-rate at the commencement of 
the period was high the fall m the death 
rate has exceeded the fall in the birth rate 
as shown by the tabic below the natural 
rate of increase was therefore greater at the end than 
at the beginning of the period in spite of the fall in 
the birth rate England rs one or the exceptional 
countries for the death rate, even at the commence 
ment of the period was moderate and the fall in the 
birth-rate has rather more than kept pace with the 
fall in mortality 

Decline percent Jn rate* 
between 1671 and 1900 


Country 

Sweden 

Norway 

Finland 

Denmark 

Holland 

Belgium 

Germany 

Wctt Austria 

S wilier land 

England 

Scotland 

Italy 

Spain 

Portugal 

France 

Ireland 


Mean annual Mean annual 
death rata birth rate 


per 1000I 
1871-1900 

17 a 
168 

21 O 

>8 3 
21 2 
20 8 
248 
27 6 

21 I 
19 6 
19 8 

27 1 
306 
a * / 

22 4 

18 2 


pur 1000 1 

1871 1900 

28 9 

30 7 

34 7 

31 a 

343 

30 $ 

37 3 
3-t 4 

29 o 
3a 6 
3 » *6 

3^5 

35 5 
3* r 

*18 

M3 


Deaths 

I04 

4 I 

II 2 
10 8 

*4 3 

* 5 *° 

*3 3 
19 1 
149 

>34 
19 o 
36 

93 
1 1 


Birth* 
II 2 

23 
13 0 
39 

11 4 
10 2 
7 7 
65 
87 
>5 5 

123 

54 
2 2 

12 6 
>3 a 


Total 23 8 32 5 137 

l t [gore* in italics are partly estimated 


6*6 


The factors contributing to the fall in the birth rate 
which has recently attracted so much attention, are 
analysed In detail by Sir Athelstane Baines Tor the 
most part it is clearly due to a fall in the fecundity 
of married women of reproductive age The propor 
lion of women of reproductive age to the population 
has in many countries (as m the United Kingdom) 
slightly increased in other cases remained almost 
steady or fallen very little The proportion of such 
women who are married as shown by the table below. 


Countty 

Sweden 

Norway 

Finland 

Denmark 

Holland 

Belgium 

Germany 

West Austria 

Switsetland 

England 

Scotland 

Italy 

Spam 

Portugal 

France 

Ireland 


Number married per xooo 
women yd 15-45* 


Legitimate birth* per rooo 
married women 15 45I 


1870 

I9uo 

1870-80 

1890-1900 ' 

4» 

411 

278 

268 

43* 

418 

302 

301 

Soa 

471 


292 

450 

4*3 

268 

259 

440 

446 

345 

32 X 

409 

471 

33* 

2J2 

47i 

504 

319 

285 

44* 

419 

473 

44» 

22 

271 

265 

496 

4*9 

392 

235 

435* 

420 

311 

271 

5 » 

539 

286 

269 


557 


259 

4*0 

452 

— 

259 

S 3 1 

401 

55 * 

3*5 

ss 

BO 

288 

490 

500 

276 

249 

■ fa itftfes 

ora partly 

•atlmofed. 



Total 


has fallen in aU the Scandinavian countries save 
Denmark, but has increased in all the countries of the 
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central group except England and Scotland The 
births per thousand married women of fertile ages 
on the other hand, have fallen in every country with 
the sole exception of Finland (and perhaps one should 
add Norway) and most markedly m the central 
European group 

* The thirty years included in my survey,” Sir Athel 
stone Baines concludes 1 have been generally characterised 
by a moderate rate of growth of population, interrupted 
until towards the end of that period by considerable 
emigration since reduced except in one or two cases 
People marry a little more than they did a generation ago 
and m most of the countries reviewed, they marry earlier 
but the growth in the relative number of the married has 
been accompanied by a material decline In their output of 
children Illegitimate unions, also whether less frequent 
than before or not at least contribute less to the tale of 
births The community is therefore almost everywhere 
becoming an older one with a gradually decreasing basis 
for the coming generation Thanks to a general improve¬ 
ment in hygienic conditions fewer succumb to disease 
especially in early life and the mortality having decreased 
more rapidly than the fertility of the population the excess 
of births over deaths is relatively not below but on the 
whole indeed a little above that which prevailed at the 
beginning of the period ' 


PROF HANS LAN DOLT 

O N March 15 Geheimrat Prof Landolt the Nestor 
of physical chemists passed to lits rest full of 
years and of honours How few are left now of 
that ardent band who in the early fifties came 
under Bunsen’s inspiration In romantic Heidelberg 1 
In a brief notice it is impossible to give an adequate 
picture either of the m in or of his deeds One is glad 
to think however that his devotion to science will 
be recognised in the memorial lectures by which the 
various societies strive to do honour to the memory 
of distinguished investigators 

Hans Hctnnch Landolt was born in ZUnch m 18 
and began the study of chemistry in the university 
of his natne town His Wanderjahre were spent in 
Breslau, where he graduated in Berlin, where he 
studied under Rose and Mitscherlich and finally, in 
Heidelberg His progress in the academic career 
was rapid He became a Privatdozent in Breslau 
(1856) an cxtraordinanus professor in Bonn (1858) 
and an ordinarius professor in Bonn (1867) He then 

P roceeded to the Techmsche Hochschule in Aachen 
n 1880 wc find him in Berlin where he occupied the 
chair of chemistry in the Landwirtschaftllche Hoch 
schule until in 1891 he succeeded Rammelsbcrg as 
director of the second chemical institute of the 
university When old age came upon him his 
enthusiasm did not wane, he was active to the last 
Landolt’s researches were by no means confined to 
one branch In organic chemistry he studied for 
example compounds of arsenic and antimony, the 
action of potassium amide on various carbon com 
pounds and the chemical changes in the flame of 
coal gas In inorganic chemistry ho dealt with sub¬ 
jects such as phosphine, solid carbon dioxide ammo¬ 
nium amalgam, thiosufohurous acid In aqueous solu¬ 
tion the interaction of bromine and nitric oxide It 
it, however, on his pioneering experiments on mole¬ 
cular refraction and optical activity that his fame as 
an investigator will last for all time With the 
exception of the contributions of Biot very little of 
importance had been done on the nrteasurement of 
the specific rotations of optically active substances 
until the field was taken up by Landolt* In a series 
of papers which are models of exactitude. As a conse¬ 
quence of the experience he gained, workers In stereo¬ 
chemistry are indebted to him for numerous* improve¬ 
ments in the technique of polarimctric observation 
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He was engaged during the last twenty years of 
his life on the fundamental problem as to whether a 
change of mass during a chemical action can be 
effected by the ether possibly tuking part as it might 
be conceived to do by the appearance or disappearance 
of electrons or by the disintegration of atoms The 
final result of these experiments which demanded 
on the part of the manipulator the exercise of extreme 
patience and involved the most exact measurement 
was a confirmation of the law of the conservation of 
mass 

It may be added that Landolt’s Optischc9 
Drehungsvcrmogen organischer Substanzcn und 
dessen praktische \nwendungcn and his Physik 
alisch-chemischc labcllen (with Bornstein) are 
classical works of reference 

In a land where men of science arc held in honour 
it was natural that l andolt s services as n teacher 
and investigator should lie appreciated to the full 
Although he himself was the most unassuming of 
men ind although his work was not of the kind to 
brin^ him into the glamour of the footlights it fell 
to his lot to receive an unusual number of high dis¬ 
tinctions He was held m esteem and affection by all 
who had the privilege of his acquaintance 

Alex McKenzie 


PROb R ABKGG 

P ROF RK H \RD ABECG, whose untimely death 
in his forty second y e ir was referred to in these 
columns on April 7 w is one of the most distin 
guished representatives of the second generation of 
physical chemists It was it the end of a billooning 
expedition on April 3 that whilst attempting to land 
the balloon m which Prof Abegg had journeyed from 
Breslau to koslin caught in some bushes and tilted 
with the rtsuit that he was thrown out and sustain*d 
a fracture of the skull from which he expired m the 
early morning of April ^ 

studied chemistry at Kiel Tubingen and 
Berlin and devoted himself at first to organic 
chemistry He took his degree ns a student of A W 
\on Hofmann in 1891 with a disstrtation on anudo- 
chrvsene but the far reaching results then recently 
achieved in the field of physical chemistry attracted 
him and kd him into post graduate work m the 
laboratories of Ostwald Arrhenius and Nernst 
As assistant to Nernst in Gottingen from 1894 to 
1899, Ahcgg devoted himself to most of the problems 
of physical chemistry The action of kathode rays 
on various salts the silver germ theory of the latent 
image measurements of the depression of freezing 
points and the osmotic pressure of concentrated solu 
tions, und electrochemical problems in turn claimed 
his attention, but his theory of electro-affinity, which 
was formulated along with Bodl&nder marks his 
greatest achievement at this stage of his career In 
1899 Abegg went to Breslau University where he 
was soon made an extraordinary professor Here he 
continued his work, but a good deal of his time was 
absorbed by editorial duties The theory of electro- 
affinity led to much work on complex ions which was 
carried out in conjunction with pupils from all parts 
of the world including England Russia Japan 
America, and Australia artf this work in turn led 
to the formulation of his theory of valency 
Abegg acted as editor of the Zettschnft fur Electro 
chetme and at the time of his death had edited 
about half of a Handburh der anorganlschen 
Chemxe ” It is to be hoped that the work in connec¬ 
tion with this Handbuch is so far advanced as to 
ensure its completion In connection with analytical 
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chemistry, along with Prof Herz Abegg published 
his Chcmibches Praktikum which marks an initial 
step in the application of the ionic theory to the early 
stages of uualititive analysis a step which had been 
indicated by Ostwald in his Wissenschafthche 
Grundlagen der nnalytischen Chemie 

At the London International Congress of Applied 
Chemistry Abegg was appointed on a committee tc 
consider the annual publication of tables of physico¬ 
chemical constants and he attended n meeting of 
this committee held m Paris last October Last 
October Abegg was appointed director of ihc Physico- 
thcmical Institute at the ntw Techmsche Hochschule 
at Breslau which is to be opened next October in the 
presence of the Fm|>eror 

Finally a word as to Abegg s genial personality 
He made his students feel like colleagues and w is 
always available with suggestive advice Jf wt place 
Abegg in the second generation of physic il chi mists 
he has done his duty by the third genintion and 
his deith will be mourned as a personal loss in ill 
parts of the world 


SIR W 1 LIMM BOhSblELD 

A LL friends of edut ition will dieply deplori tin 
loss of Sir William Bousfield who ditd on 
April 7 in his sixty-eighth year Although he h ul 
received the ordinary Oxford education Sir W ill) im 
Bousheld s w ide cullurt and sound judgment en ibled 
him to s(t the growing importance of praciicd md 
scientific education ind to form correct conclusions on 
the advice which he tagerly sought and acted upon 
of scientific men hkcled to the London School 
Board of which he was a member for six vears in 
1882 he took the deepest interest in all problems con 
netted with the improvement of element iry education 
and during his membership he w is ch urnnn of tin 
special committee which was appointed to consider tin 
question of manual training That committee tend 
evidence from a number of experts and It w as mamlv 
owing to its recommendations that the l lly and 
Guilds of Ixindon Institute and the Drapers ( om 
piny subsequently provided funds for 1 grf it 
educational experiment 111 the provision of manual 
instruction 111 a cert on number of schools under the 
direction of the Board which resulted not unlv in 
the general adoption of handicraft instruction for bens, 
but also of domestic teaching in ill girls schools Tin 
success of this experiment was largely din to the 
efforts of Sir Wilium Bousfield who whin he tt ised 
to be a member of the School Bo ird became vict 
chairman of a joint committee under whose direction 
these important experiments were successfully car 
ried out 

Associated with the Worshipful Company of Cloth 
workers by family tradition he w is appointed in the 
year 1887 a represent ilivc of that company on the 
council of the City and Guilds of I ondon Institute 
Although the Institute was exclusively concerned with 
the development of scientific and technical instruction 
Sir William Bousfield ? s advice proved of the greatest 
possible service to the several committees of the Insti 
tute charged with the diffcr«it branches of its work 
It is however in connection with its technology 
committee—of which he was for many years first 
vice-chairman and subsequently chairman—that his 
loss will be most felt In the solution of the many 
difficult problems with which the department of 
technology has had to deal Sir William Was able to 
render great assistance and, of recent years, as chair 
man of the board of examinations of that deoartment 
which was charged with the preparation of schemes 
of instruction in everv branch of technology, his help 
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was greatly appreciated The continuous develop¬ 
ment of the work of that department, not only In the 
United Kingdom, but also in the colonies, was largely 
•due to hts clear judgment and full appreciation of 
the value to artisans and others of the technical snstruc 
tion which was thus encouraged 
It is however, in connection with efforts for the 
improvement of girls* education generally that Sir 
William s name will be best remembered To the 
work of the Girls’ Public Day School Trust over 
which he presided and which owed its success largely 
to his efforts, Sir William devoted himself without 
sufficient taught of the strain upon his health and 
•energies All who have had the privilege of acting 
with him recognise the extent to which his courtesy 
of manner and wise counsel enabled them to overcome 
difficulties arising frequently from conflicting in 
terests Of his services to the cause of chanty organi¬ 
sation and social reform this is not the place to speak 
but there can be no doubt that all those who are 
now occupied in the promotion and improvement of 
sound education In this country are the poorer for 
Tus loss 


NOTES 

We announce with deep regret the death of Sir Robert 
■Giffen KX B , F R S on April xa at seventy three 
years of age. 

Paor J H Poyntinq F R S has been elected a 
member of the Athenaeum Club under the provisions of 
the rule which empowers the annual election by the com 
tnittee of nine persons of distinguished eminence In 
science literature the arts or for public services ’ 

Thb council of the Linnean Society at its last meeting 
decided to award the Linnean gold medal to Prof Georg 
Ossian Sars professor of zoology in the University of 
Christiania In recognition of his eminent services to zoo¬ 
logical science Prof Sars has been a foreign member of 
the Linnean Society since 2899 

Mr C Bird, headmaster of the Rochester Mathematical 
School and the author of textbooks on geography and 
geology, died on April 11 at sixty-seven years of age 
He was three time* president of the Rochester Naturalists* 
Club, and was a Fellow of the Geological Society 

A joint meeting of the American Society of Mechanical 
Engineers with the Institution of Mechanical Engineers 
wilt be held this summer in Birmingham and London 
The meeting will open at Birmingham with a reception by 
the Lord Mayor of Birmingham and the members of the 
focal committee on Tuesday July *6 Following the 
meetings at Birmingham on July «6-a8 the members of 
the American Society of Mechanical Engineers will be 
•entertained in London A conversazione wilt be held at 
the institution on the evening of July *8, and the follow 
ing day will be devoted to the reading and discussion of 
papers in the morning and a dinner in the evening 

Columbia University, Hew York, it about to lose by 
hie resignation, the servWfa of Dr Charles F Chandler, 
who has held a chair of chemistry in that Institution since 
1864. The completion of his academic career will be 
Signalised by a banquet to which he will be entertained 
In the Waldorf Astoria Hotel on April 30 by a number of 
the leading American chemists On that occasion Dr 
Chandler will be presented with a bronze bust of himself, 
aad there will be created, as a permanent memorial, a 
Chandler testimonial fund in aid of the library of the 
Chemists Club 
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A number of changes in the organisation of the mines 
inspectorate and mines inspection districts have just been 
approved by the Home Secretary, who has followed the 
recommendations of the Royal Commission on Mines In 
connection with these changes, the following appointments 
have been made —Dr W N Atkinson, divisional 
inspector for the new South Wales district, Mr W H 
Pickering, divisional inspector for the new Yorkshire and 
Worth Midland district, Mr H Johnstone divisional 
Inspector for the new Midland and southern district, and 
Mr W Walker, divisional inspector for the new Scotland 
district 

A general discussion on the constitution of water will 
be held on Tuesday, April t6, at the Faraday Society 
Prof James Walker, FRS will preside The discussion 
will be opened by Prof Walden, of Riga followed by 
the reading of short papers by Prof P Guye, Mr W R 
Bousfield K.C and Dr T M Lowry and of communl 
cations sent by Prof Nernst and Mr W Sutherland of 
the University of Melbourne in connection with the dis¬ 
cussion, and particularly in honour of Prof Walden a 
dinner of the society will be held on the following evening 
Wednesday April 37 at the Trocadero Restaurant 
l<ondon W The president of tlie society Mr James 
Swinburne b R S , will preside 

The progress of the recent eruption of Etna is shown 
tn the following summary of Reuter telegrams from 
Catania — April 7 —The eruption of Mount Etna con 
tinues The stream of lava from Cisterna Regina Is 
advancing slowly while the stream from Monte Nodlla 
has considerably increased It is now 300 metres in width 
April 8 —One lava stream Is increasing in speed and has 
entered the Fusara district travelling at about nine yards 
an hour April 11 —Several of the Etna craters continue 
in active eruption The flow of lava from the Fusara 
crater has ceased but the streams from Monte Sona and 
in the Bottari plain are still advancing 

In connection with the aviation week to be held at 
Verona in the first fortnight of May it is proposed to 
organise a first International Congress on Arinal Loco¬ 
motion On the scientific side the movement has received 
the support of Profs Angelo Battell! (Pisa) Giovanni 
Celoria (Brera Observatory) Giuseppe Colombo (Milan) 
Count Almerlgo di Schlo, Dr Enrico Forlanlm, Prof 
I uigi Palazzo Prof Righi (Bologna) Prof Vito Volterra 
(Rome) Hitherto there have been few opportunities for 
interchange of ideas between those interested in the 
theoretical and practical aspects of aerial navigation and 
the proposed congress should afford a valuable opportunity 
for effecting a closer rapprochement between workers who 
are studying the problem from widely different points of 
view 

Thi Sheffield meeting of the British Association will 
open on the evening of Wednesday August 31 when 
Prof T G Bonney, FRS, will assume the presidency 
in succession to Sir J J Thomson FRS, and will 
deliver an address. On Friday September a, the first 
evening discourse will be delivered by Prof W Stirling* 
on “ Types of Animal Movement 1 On Monday, Sep¬ 
tember s the second evening discourse wUl be delivered 
by Mr D G Hogarth, on 1 New Discoveries about the 
Hittites * The concluding meeting will be held on 
Wednesday, September 7 A retention sytll be given at the 
Town Hall by the Lord Mayor (die Earl Fltzwllllam, 
D S O } on Thursday, September 1 an<j a reception will 
be given at th* University on Tuesday, September A A 
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number of garden partie# will be arranged, full particular* seventy firm* exhibiting, excluding the pictorial aeetion 
of which will be announced later A lecturc <»" Spirit Photography ’ l* given three time* 

daily Illustrated by some alleged 1 real spirit ’ photo- 
Th* Argentine Scientific Society is organising an Inter graphs as well as by examples of what Is possible by 
national American Scientific Congress to be held in the well known methods 
city of Buenos Aires on July 10-35 This congress will 

form one of the Item, of the programme arranged to com I" Anthropology* (January February) Prince Georges 
memorate the centenary of the revolution of May 1810 Cantacuzene describes a collection of eleven skulls from a 
which brought about the independence of the Argentine primitive cemetery at Cometo near CivltaVecchia Of 
nation as well as that of other nations of South America these he gives a detailed series of measurements and the 

Dr J* F Alcorta President of the Argentine Republic is *wlt of hla investigation is to confirm the view that the 

the president of the congress and Prof N B Moreno and old Roman race was composed of several divergent types 
Mr E M del Pont are the general secretaries The work | H National Geographic Magatxne for February Mr 

of the congress will be done in eleven sections each having Byron Cummings describes the great natural bridges m 

a number of subsections The sections and the presidents Utah are the result of a disturbance of the vast 

appointed are as follows —engineering Mr L A Huergo gtrata of red and jeltow sandstone underl>ing that region 
physics and mathematics Dr M R Candioti chemistry which left natural obstacles through which the rivers have 

Dr A Qulroga geology anthropology, Dr F wortl t ^ eif wa y One 0 f them Is the Edwin Bridge a 

Ameghlno biology Dr A Gallardo geography and graceful structure with a span of 194 feet and an eleva 
history Dr F P Moreno economics and statistics Dr tlQn 0 f 10 g Finer than this is the Augusta Bridge 

E S Zeballot, military science Brigadier General P combining massiveness with graceful proportions It is 

Rlccheri naval science Rear Admiral M J C Mansilla a „ fect hlgh and #6l feet the abutments SUtt 

psychology Dr H C Piflero All communications should lf nof M we „ proportl0ne d that which the 

be addressed according to circumstances to the president Indians know as Nonnexoshi or 1 Stone Arch the 

of the executive committee Mr I A Huergo or to the greatest natural arch as yet found measuring 308 feet in 
president of the committee of propaganda Mr S E hcIght ^ 3?5 feet between the abutments In some 

Bnrablno care of the Argentine Scientific Society S69 places the process by which these natural wonders were 

Call* Cevallos Buenos Aires formed may still be seen in action 

\ Photographic Arts and Crafts Exhibition • Is Major Stanton late Governor of Khartum in a lecture 

open for this week only at the Royal Horticultural Hall ^ tly delivered before the Colonial Institute quoted in 

Vincent Square Westminster It is an excellent and re j favtl ^ Exploration for April notices a curious fact 

preservative show of modern photographic apparatus and abmit ^ }erboa 0r kangaroo rat It is found in con 
materials and Includes a pictorial section in which may Sl d ora ble numbers in places miles and miles away from 

be seen some of the finest portrait work and examples of an y wa ter or even dew and I was at a loss to understand* 

the application* of photography to vanou* technical pur h ow these little animal* could exist through the ten month* 

pose* such a* criminology metallography photomicro c f drought It appear* however that after the scanty 

graphy in colour* 4 c Demonstrations, lectures and ra , n , , #mal | w nd melon of bitter taste but full of juice 
kinematograph shows are given from time to time With flourishes in the desert The jerboa as soon as the melon 
regard to cameras, the chief fact that strikes one is the „ ri pe, bites off the stem and proceeds to dig away the 
total absence of the large cameras that were familiar under the melon so that it gradually sinks below 

some years ago often specially made for exhibition and tha of ^ ground The constant wind soon covers 
instead of them there are Innumerable small cameras some lt over with 6 to 8 inches of sand which protects It from 
excessively small and other* of more moderate sUe, but the scorching sun and from drying up When all other 
all designed to give the utmost portability with efficiency m01( ture has evaporated, the jerboa goes to his larder 
Messrs Marion and Co show one thst take* plates of me ions, and drinks tha juice of these till the rams 

ij inches by a| inches and folds Into a ractangular come on again One jerboa will bunr as mam as forty 

block that weigh* only 6 ounce*, and Is about half an 0 f these little melon* to last him through the dry season 
inch thick Including the lens and shutter Messrs 

Adams and Co , Messrs Houghtons Messrs A E Staley Anthropologi* (Tome xx No 5) contains an interest 
and Co and other firms show cameras nearly, If not »ng article by Dr R Verneau on three skulls discovered 
quite, as compact and some of these are of a quality of by M Mansuy in the cave at Pho-Binh-Gia in the oldest 
workmanship that leaves nothing to be desired and when bed* yet explored in Indo-China This cave is situated 
provided with a first-class lens give pictures that will 4 00 m west of the village of the same name and 75 kll 
permit of considerable enlargement so that a really efficient north west of Lang Son (Tonkin) All three skulls are of 
camera may now be the constant companion, In fact as the same ethnic type and apparently belonged to a race of 
well as In name, of naturalists and travellers, without the wore than medium height The most complete is that of 
feeling that it is something extra to be carried The » male, of which the mandible has also been obtained* 
present tendency to develop in tanks for predetermined A detailed description of the three skulls It given The 
times is obvious in the many models of apparatus for complete male skull is dolichocephalic (index 73 47), slightly 
this purpose The Stands Company has a new pattern in phmnoaygous, with a rather narrow but well-curved fore 
which the rack that carries the plates is hinged so that head somewhat prominent parietal protuberances and the 
it will open out and if suspended by one end allows tupradilary arches are prominent only In the region of the 
free access of air to the surfaces of all the plates a con glabella The chief characteristic of the head is Its die- 
veoient method of drying them Colour photography is harmony In which respect the old Indo-Chinese race 
repr es en t ed by Messrs Sanger Shepherd and Co , Messrs approaches the Cro-Magnon race of tha Reindeer period, 
Lumitre, and Messrs* Wratten and Wainwright Tele- the Grimaldi type of the mld-Quaternary age and Lagoa 
photo lenses are shown by Messrs Dalhneyer, Messrs Santa man, the most ancient type yet known In South 
Staley and Co, and others There are altogether about America The skulls of Pho-Btnh Gia are certainly not 
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Mongol. They seem rather to be representative* of the 
primitive Indonesian type of which the Mlao-tse and Kh&s 
a* well a* variou* people* In the East Indian Archipelago 
are descendants The skulls appear to belong to the white 
rather than the yellow branch of the human race which 
fact supports M de Quatrefagea s theory (which has been 
accepted by other students) of a white element having lived 
once In the continental regions of the Far East The 
implements associated with these remains are of a Neolithic 
type ornaments and pottery are rare The absence of 
bones of large edible animals m the archaeological layer 
leads to the conclusion that the ancient troglodytes of 
Pho-Bmh Gia were mainly vegetable feeders but they also 
fed on fresh water molluscs It is proposed to make a 
fresh investigation of this important cave 

Thb whole of part vu of vol cxviii Abt ul of the 
5 itstfftg*berohte of the Royal Vienna Academy of Sciences 
is devoted to a relatively long article by Mr O Straeker 
on the pUca longitudlnolis of the duodenum with its 
associated papilla In man and the lower mammals these 
remarkable structures being discussed In detail from the 
morphological histological and physiological standpoints 
in a number of species 

A special exhibit has been made in the hall of thr 
Natural History Museum of the mounted skin and 
skeleton of the specimen of the monkey-eating eagle 
(i ithecophaga j efferyi) recently living In the Zoological 
Society s Gardens and the only example of Its kind 
hitherto exhibited alive in England, and probably m 
Furope This splendid eagle It will be remembered was 
discovered by the late Mr J Whitehead and described 
as a new genus and species by Mr Ogilvle-Grant in the 
Ibts for 1897 its nearest relative being appare* tly the 
South American harpy eagle (Thrysattus harpyta) Great 
credit Is due to Mr Rowland Ward for having made a 
complete mounted skin and skeleton from a single bird 

Con si dsoadlb interest attaches to a letter in the Field 
of April 3 from Mr C W Stockley on rhinoceroses living 
for long periods In Somaliland without water They 
inhabit certain parts of the Bur Dab where, during the 
dry season there appear to be no pools over a consider 
abfe area the two nearest known drinking places being 
thirty-three and forty five miles distant 1 o these pools 
It is believed the rhinoceroses make only very occasional 
journeys Such moisture as they require is obtained by 
eating the feaves of an aloe locally known as dur Be Isa 
oryx on the other hand maintain existence in the thirst 
land by eating a small kind of gourd called by the Somalis 
unun but kudu, which likewise go without drinking for 
long periods in this country browse on dur 

Wb have been favoured with a copy of an excellent little 
illustrated guide to elk and ptarmigan shooting in Norway 
by Mr Erling Hiorth, published in English at Chnstiunia 
Brief accounts are given of the haunts and habits of the 
two species together with full Information as to sporting 
localities hotel-accommodation tariffs game-regulations, 
suitable clothing, Ac. The pairing-season of elk in Norway 
commences about Septen^>er so, and the stags shed their 
antlers the following February, and begin to grow the 
new ones in May which are clear of the velvet In 
August or September The antlers begin to degenerate 
after the twelfth year Highland elk are stated to differ 
from those of the plains by the slight development of 
palmation in the antlers The calves, either one or two 
at a birth, are Ijom In May 

Wb have received vol xli of the third series of the 
Analts del Museo Racetnal it Butnos dirts the contents 
of which include Dr Ameghlno's paper on Diprothomo, 
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already noticed in Nature as well as several articles by 
Mr Juan Brdthes on South American Diptera and Hymen o- 
ptera and a tong one by Mr C Spegazzlni on Argentine 
Mycetoxoa In two articles from the succeeding volume 
(xx of the complete series) Dr Ameghino describes a 
>oung tapir skull from Tucuman as a new species under 
the name of Taptrus spegasewU , and likewise adduces 
evidence considered to prove the existence of a prelacteal 
dentition in the genus The Tucuman tapir differs from 
T amertcanus in its shorter and wider nasals The pre 
sumed existence of a prelacteal dentition is afforded by the 
presence of smAll dental caps overlying some of the teeth 
of the milk-series 

The alien problem has long since been acute In Great 
Britain in the case of human bipeds and it promises ere 
long to become so as regards their feathered analogues for 
the additions to the list of British ’ birds are becoming 
appallingly frequent the two latest according to the April 
number of Witherby 8 British Birds being the lanccolated 
warbler (J^ocustella lanecolata) a specimen of which was 
shot in Lincolnshire on November 18 1909 and the 

Corsican woodchat (Lamm senator badtm) of which an 
example was killed m Romney Marsh on June 30 of the 
same year The former species breeds in Kamchatka 
Japan and Saghalm and appears never to have been 
previously recorded from western Europe so that it has 
nothing whatever to do with the British fauna To 
exclude such stragglers from the British list seems 
impossible us there is u gradual transition from these to 
species which are more regular visitors At the same 
time their inclusion is a great nuisance a* tending to 
swamp the proper fauna and a satisfactory way of deal 
mg with the difficulty is urgently required 

Thb Bulletin du Jardtn Imperial Botamque St Peters 
burg (vol x part 1 ) contains a list of fungi from the 
district of Moscow compiled by Mr J P Petroff and a 
note on the geotroplam of some hiffa fruits by Dr N 
Montevurdo and Mr V Lubimenko The latter refers to 
Luffa acutangula and other species which it is stated 
acquire a positive gcotropic tendency at the period when 
the fruits ripen with the purpose of casting the lid to 
allow of the escape of the seeds 

Systematic articles in the Kew Bulletin (No a) are 
provided by a revision of the genus Myxopyrtim com 
municated bv Mr A W Hill and a decade of new African 
determinations Mr C E Legat presents an account of 
a trek from Petersburg in a north-eastern direction across 
the Zoutpansberg range in the Transvaal undertaken with 
the object of studying the trees and shrubs growing in 
this little explored region South of the range Dombeya 
rotundifoUa Sclcroearya caflra and Dtchrostachys nutans 
were frequently met with Copalfera mopane Pteroearpus 
angolensis and Adansonia dtgitata were found to the 
north A summary of Thompson's report on the forests 
of the Gold Coast directs special attention to arguments 
adduced as to the great Influence of forests on physical and 
climatic conditions 

An article on Chinese Rubi by Mr W J Bean pub¬ 
lished in the Kew Bulletin (No s) gives particulars a! 
some of the new species collected by Mr K. H Wilson 
Their beauty lies chiefly in the stem and foliage although 
one or two may under cultivation, yield new fruits of 
good quality Rubut Veitehn t noted as one of the most 
attractive Is a bush with purple steins and handsome 
pinnate leaves ft polytrifkus Is a dwarf shrub without 
prickles, but densely clothed with hairs R coreanus Is 
distinguished by its bluish white stems, and R ParktrU 
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It an elegant climber The opportunity of studying these 
and other Chinese species is afforded by the establishment 
of a border in the gardens among the collection of the 
Rosacea near the Pagoda 

A UAomnciNT botanical scene in the Lichlang range 
situated in the big Yangtse bend In western Yunnan Is 
briefly described by Mr G Forrest In the Gardener t 
Chronicle (March 26) The limestone valley at an aiti 
tude of 9000 feet is the home of many Primulas notably 
PotssonH denUculata and ForretUt The lower slopes of 
the range are covered with two dwarf evergreen species 
of oak and pines and the cliffs arc clothed with masses 
of Primula Cremanthodium Meconopsis Gesnera and 
other brilliant flowers The pine belt ranges from 10 000 
to >3 000 feet where a gives place to rhododendron forest 
and scrub and that in turn to Alpine pasture The pine 
belt yields the finest and rarest plants e g many species 
of Primula Lilium (including L lophophorum) Cyan 
anthus, Codonopsfs and Androsnce The Alpine pastures 
also abound m magnificent plants the most unique being 
two new densely hirsute species of Saussurea found on 
limestone rubble at a height of 16 500 feet 

Reports on various field trials with mangolds, swedes 
and seeds hay have recently been issued from the Midland 
Agricultural and Dairy College The trials are made on 
the usual lines and aim at discovering the best varieties 
of the particular crops and the most suitable manures for 
use in the districts concerned 

About eight years ago sisal was introduced into British 
East Africa and found to grow well The quality of the 
fibre is satisfactory its quantity Is rather higher In the 
coast belt than In the highlands but the cost of production 
In the latter case is less than in the former by reason of 
the better climate and cheaper and more regular labour 
supply In the Agricultural Journal 0/ British Bast Africa 
fvol 11 , part 111 ) the whole problem is discussed and 
although no definite conclusion is reached there seems a 
prospect that the industry may be put on a sound b mis 

It is not unusual in some districts to use sawdust as 
litter for cattle and as it would then form a constituent 
of the manure produced Its nitrogen-content is a matter 
of some Interest Mr Kinch recently examined a number 
of samples and the results published in part v of the 
Agricultural S indents Gazette are as follows — 



Nurog n 

Mineral 

IU 11 


Nitron -n 

Oak 

0 15s 

0 20 

Spruce 

0 14 

Elm 

O 27 

i 

I nreb 

0 iB 

Ash 

O 29 

068 

Fed pme 

0 30 


These figures refer to the dry matter In its ordinary state 
sawdust might be supposed to contain about 10 per cent 
of water in which case the mean nitrogen content is about 
os per cent 

Mbsbrs Pkarl and Surface have issued a further Instal 
raent of their applications of correlation method* to poultry 
problems as Bulletin No 168 of the Maine Agricultural 
Experiment Station The fertility of the eggs, measured by 
the percentage of infertile eggs does not appear to be in 
herited and Is to a large degree influenced by external 
circumstances On the other hand the hatching 
quality * of eggs, measured by the percentage of fertile 
eggs hatched j* a character of altogether different nature 
being Innate constitutional and Inherited It Is however 
adversely affected by heavy winter egg production, whilst 
fertility la not The two characters ore not entirely un 
connected there it a small but sensible correlation between 
them, and a hen the eggs of which run high in fertility 
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will also tend to show u high hatching quality Both are 
adversely affected by bad conditions of housing 

In a lecture given at the I nrmers Club on February s8 
Mr W Herrod said that the usefulness of the bee in 
connection with agriculture had not been recognised by 
farmers in this country until recent years and even now 
many looked upon bees as they did on wasps as insects 
to be avoided In some countries the bee was rightly 
held in high esteem for its usefulness in the production of 
seeds and fruit Most plants depend on insects for 
fertilisation although in some it is done by the wind 
Amongst insects the whole family of bees are of the 
greatest use next come butterflies and moths while flies 
even do their share of the work but it Is more especially 
the hive bee that is the blossoms partner by carrying the 
fertilising dust from one flower to another After 
describing the inhabitants of the hive Mr Herrod men 
tioned how the workers collect the nectar and carry th 
pollen from one plant to another He then quoted Darwin 
1 who found that twenty heads of Dutch clover yielded 
2290 seeds but twenty other heads protected from bees 
produced not one Then 100 heads of red clover produced 
2700 seeds but the same number of protected heads pro 
duced not a single seed He also mentioned experiments 
made in America which tended to show the great advantage 
gamed by the fertilisation of clover by bees *lhat bees 
are useful to the farmer even with ordinary farm crops 
and that some farm* rs realise this is proved by the fait 
that hives of bees arc tarried into bean fields just after 
horseshoeing and the plants are about to bloom so 
that they may be close to the crop to carry out the work 
of fertilisation 

Prof Grenviiik Colk has issued n description of the 
raised map of Ireland contained in the National Museum 
of Science and Art Dublin It is it once concise and 
interesting and even without the aid of the raised map 
to which It refers may b* read with profit by anyone 
requiring a short but comprthensivr review of Irish ^eo 
logical history The dtvelopmmt of the surface fealurex 
of the country as dependent upon geological events is 
followed from Archaean times It is cnjovabl reading 
throughout 1 he illustrations are good Some nn old 
friends but are not the worse for that AH are will 
chosen 

True records of horizontal pendulums frequently show 
scries of small oscillations which in their brief period and 
long continuance are quite distinct from those produced 
bv distant earthquakes In previous papers Prof Omori 
has established the remark ible facts that the mein periods 
of the principal groups of puUntorv os< illations are 4 4 and 
fco seconds and that thiv are ipproxnnatelv constant all 
mor the earth He has recent h n rurnf*d to the subject 
in nn interesting report (Bull tin of the Imperial Earth 
quake Investigation Commitse vol 111 No 1 Tokvo) 

on the oscillations observed 111 the Japanese islands of 

O <ihtma and Hachijo and in two neighbouring district* 
of Tokyo The oscillations lie finds occur more or less 
at all times on extcnsivi quaternary plains and on large 
alluvial vallevs but vrrv seldom and only to a slight 
degree at plaits on granite and PaUeosoic rocks In the 
islmds the oscillations are of frequent occurrence and 
their mean period is as a rule 43 seconds At Hongo 
in Tokyo three periods exist with mean values of 20 
4 5 and 7 5 seconds but those with a period of 45 seconds 

occur four times as frequently as those of the longer 

period The approach of a deep barometric depression is 
invariably accompanied by the produitlon of marked 
oscillations which have a mean period of 45 seconds 
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Similar instruments installed In two districts of Tokyo* 
a 39 km apart one on high and hard ground, the other 
on low and very soft ground showed that the pulsations 
st the two places differed not only In phase but also in 
their mode of grouping, while the mean period and ampli 
tude were nearly the same 

Bulletin No 405 Issued in 1909 by the United States 
Geological Survey consists of a full account of the pro¬ 
longed and exhaustive investigations carried out by Dr 
W fr Hillebrand and Dr VV T Schatler upon the 
chemical and physical properties of the remarkably interest 
ing senes of mercuric minerals viz ktelnlte montroydite 
terllnguaite eglestomte calomel and native mercury, 
occurring at Tcrlingua Texas Of these all save the last 
two are minerals which were first discovered and are as 
yet known only at this locality Montroydite terhnguaite 
and eglestonite were first described by Prof A J Moses 
he noticed yet another possibly new mineral but had not 
at his disposal sufficient material for Its determination 
The outstanding mineral was subsequently studied by 
Prof Sachs who gave it the name kleimte and announced 
it to be an ox> chloride of mercury with the formula 
Hg*Cl O, One of the most Interesting results arising 
from Dr Hillebrand s analyses Is to show that the mineral 
has a more complex composition, and is indeed a unique 
example among minerals of the mercury-ammonium group 
•of salts The precise nature of the molecular constitution 
however still remains uncertain and it is not known 
what part is played by the small but varying amount of 
water present the mineral may possibly be a mixture of 
the chlorine compound NHg,Cl with other salts of mercury 
The homogeneity above 130 0 and the heterogeneity below 
that temperature as revealed by the optical characters 
show that ktelnlte must have been formed at a relatively 
Wgh temperature Careful tests failed to reveal the 
presence of nitrogen In any of the remaining minerals but 
Dr Hillebrand found that the formula for eglestonite 
should be Hg 4 Cl* 0 , and not Hg t Cl, 0 1 as deduced by 
Moses from McCord s analyses Dr Schuller s careful 
gonxometrlc examination confirmed the fundamental con 
stants and the symmetry already found by Prof Sachs 
for kleimte and by Prof Moses for the other minerals 
but added enormously to the number of forms discovered 
Dr Schnllcr who is evidently a whole hearted disciple of 
Prof Goldschmidt based his discussion of the forms on 
the harmonic law enunciated by that versatile crystallo- 
frapber 

The meteorological chart of the North Atlantic Ocean 
for March Issued by the Deutsche Seewarte contains an 
account of the second attempt at utilising wireless tele 
grams for weather forecasts The experiment was made 
To August and September 1909, and the district of observa 
tion was restricted to W longitude. The results 

tend to show that so far as Germany Is concerned It Is 
•doubtful whether practical use can at present be made of 
the telegrams The Seewarte considers Chat further study 
of the connection between the weather of any particular day 
In Germany and the preceding distribution of premure over 
the ocean, and especially 6f the tracks taken by baro¬ 
metric depressions is primarily necessary and that this 
study can best be done by an examination of the dally 
synoptic charts Which have been published for many years 
by the Seewarte and the Danish Meteorological Institute. 
We believe that similar telegrams were forwarded to the 
YiOftdon Meteorological Office; the results, so far as this 
country is concerned, wiU no doubt be given in the com- 
qgPet’s next annual report 
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Bullstin No 36 of the University of Illinois consists 
of a paper on the thermal conductivity of fire-clay at 
high temperatures, by Messrs J K. Clement and W L 
Egy The fire-clay specimens are cylinders 40 cm long 
13 cm in diameter, with a hole through the centre 3 5 cm 
In diameter for the reception of a heating coll of nickel 
wire wound on a porcelain tube The cylinders are further 
provided with two long holes 3 mm In diameter parallel 
to the axis and extending to the central plane Through 
these pass the platinum platinum-rhodium thermocouples 
by means of which the temperatures at two points of the 
central plane are determined The specimens are enclosed 
in a fire-cla) furnace which has an Internal diamete* 
slightly greater than the external diameter of the spec! 
mens The heating current is measured by means of a 
Weston voltmeter and shunt, and the thermocouples 
standardised by means of zinc, silver, or copper freezing 
in a carbon crucible In a special furnace The electro¬ 
motive force of the couple Is measured by potentio¬ 
meter and galvanometer Two samples gave constant 
heat conductivities of 0*0026 and 0*0036 respectively 
between 300° C and floo* C one other Increased from 
0-0021 at 300° C to 0-0023 at 700° C , white a fourth 
Increased from 0-0034 ** 4°°° C to 0-0026 at 8oo° C 

An illustrated article on the Ro>al Liver building Liver 
pool appears in the Butfdtr for April 9 With the excep¬ 
tion of the outer curtain walls, the building has been 
constructed entirely in ferro-concrete on the Henaebique 
system Mr W Aubrey Thomas was the architect and 
Messrs. L. G Mouchei and Partners prepared the details 
of the ferro-concrete work The building is 301 feet long 
by 177 feet 6 inches wide these dimensions continuing up 
to the main roof at a height of about 170 feet above street 
level. The domes surmounting the main towers are 395 
feet above street levol the extreme height from foundation- 
level to the topmost point being 360 feet, about the some 
as that of St Paul s Cathedral This huge building has 
eleven storeys up to the main roof and six storeys in each 
main tower From the structural point of view die build 
ing is essentially a monolith Each floor was moulded at 
the same time us the corresponding columns and beams 
so that the men engaged in setting up the framework o( 
the next storey had the advantage of a continuous floor 
for the conduct of operations The granite curtain walls 
constituting the exterior sheathing of the building are 
nowhere more than 14 Inches thick the weight being 
taken at each storey b> lintels forming part of the general 
framework 

Tm first of a series of illustrated articles on the con 
struction of agroplanes appears In the Engineer for April 8 
and deals with the Farraan biplane This machine has 
the distinction of being the first to combine the rear pfljlnes 
for steadying purposes with ailerons or fins for obtaining 
lateral stability Mr Forman began his career In aviation 
as pilot of a Volsin biplane a machine which depends for 
stability on its cellular construction Farman drifted from 
the cellular agroplane and adopted the system of maftjppl 
control which in various forms Is now almost general 
In the new Farman machines the planes have a supporting 
surface of 48 square metres The older types have two 
planes of the some length, whereas the new machines havp 
the tower plane shorter than the upper the lengths being 
respectively 23 feet and 36 feet The width and the height 
between the planes are equal being each 6 feet a{ Inches 
Both ash and poplar are Used in the construction Most 
Farman biplanes are fitted with the rotary Gnoma engine 
A feature of the article fa the numerous clear drawings 
of details given. 
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OUR ASTRONOMICAL COLUMN 

April Shooting Stans —Mr Denning writes —' 11 The 
gibbous moon will be present in the sky during the ensuing 
return of the April I yrids so that a conspicuously visible 
display can hardly be expected The night of April ai 
will probably be the time of maximum, but nothing can 
be definitely predicted as to the strength of the coming 
shower It seems to vary from year to year in an 
Irregular manner, and has seldom presented a rich display 
comparable with that of the August Perseids 

4 In 1009 there were few of the April Lynds visible 
though the skies were very clear on the Important nights 
of April so and 21 

The shower is however, a very brief one and often 
evades English observers by occurring in the daytime or 
at a period of cloudy weather or bright moonlight It is 
a system which certainly requires much further observa 
tion though it seldom provides us with a spectacle of 
abundant and attractive character but it may return at 
any time and present a repetition of the splendid shower 
witnessed in 1803 so that it should be carefully watched 
every year ' 

Halley s Comet —The Cape Town correspondent of the 
Daily Mail announces that Halley s comet was observed 
after Its conjunction with the sun at the Cape Observatory 
at fife 50m am on April 8 The comet was visible for 
ten minutes before becoming lost in the increasing day 
light and Is reported as being brighter than when seen In 
February The comet was observed at the Vienna Uni 
versity Observatory shortly before 50 am on April 11 
and was seen also at the Perth Observatory western 
Australia 

In No 431 of the Observatory (p 183) it is suggested 
that as Dr Wolf saw the comet as a naked-eye object 
on February 11 the estimated magnitude (90) given for 
the end of February must have been fur too low on the 
assumption that the brightness varies as i/f 4 A* the 
comet should be at least as bright as the first magnitude 
when near the earth on May 30 

The question of the comet s brightness during May is 
also discussed by Dr Ebell in No 4100 of the Astro- 
nomtsche Nachrichteti (p 140) Taking the recorded 
magnitudes, at various intervals from perihelion during 
the apparition of 1835-6 and comparing them with those 
already recorded for the present return, Dr Fbell finds 
that the apparent magnitude at the time of greatest bright 
ness May ai may be about —17 or about equal to that 
of comet 1910a at Its perihelion On this basis the present 
magnitude is about 4*0 and the comet should remain a 
naked-eye object until about the end of July 

A photograph of the comet taken at Juvisy on 
February 13 is reproduced in the April number of the 
BuJUtln d* la SoctdM astronomtque de France at thnt 
time the tail showed as a feeble fine trace about long 
Another photograph was taken on March 7 with nineteen 
minutes exposure but only a feeble Image of the head was 
obtained A drawing by M Baldet, made on March 5 
when the magnitude was estimated as 6-o, shows a 
V-shaped appendage the angle between die two tails being 
70° and the southern tail being the faintest and shortest 

Reports from various countries emphasise the necessity 
for spreading sound knowledge concerning the comet 
rhe suicide of a Hungarian farmer u on account of 
Halley's comet " is followed by a report from Odessa that 
in southern Russia there is a veritable popular terror 
which 2a being exploited by unscrupulous persons for the 
purpose of obtaining money for apodal prayers Ac from 
me Ignorant natives We welcome therefore a brochure 
geoehwd from the Manila Weather Bureau In which Father 
Zwaek carefully analyses the alleged sources of catastrophe 
and show s how utterly puerile they are Such brochures 
w printed ui the vernacular, would do a great deal towards 
•Haying excitement, which otherwise may lead to serious 
trouble. 

Co*rr 1910a —A number of observations of and an 
*fb*au*l s for, comet 1910a are published In No 4400 of 
the Astrabami *efts NachrtchUn Among the former are 
samst made near the end of January, by the late M 
Chariots at the Nice Observatory, ana an interesting set 
communicated by Dr Ristenpart from the Santiago 
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Observatory At Santiago they picked up the comet about 
three-quarters of an hour before noon on January 19 
(33b 15m , January x8) and followed it until after 6pn 
at the time of the first observation it was only 7^ east 
and 3i° north of the sun Herr Castro who made the 
position settings during the afternoon noted a striking, 
falling off in tnc apparent brightness of the comet during 
the a| hours he had it under observation 


Thx Galactic System its Structure and Origin — 
An Interesting discussion of the galactic system its struc 
ture origin and relations in space, is published—in> 
English—by Dr Karl Bohhn in No 10 vol xlih of 
the Kungl Svenska \ etenskapsakademtens IiandUngar 
Having observed a large number of nebulse and clusters 
and in a previous paper discussed the measures of the 
globular cluster M 93 Dr Bohlm was induced to take 
up the study of the distribution of the various classes of 
the heavenly bodies and commenced with that of globular 
dusters From this point of view he has studied the dis¬ 
tribution of a large number of these objects and concludes 
therefrom that their system is situated m the centre of the 
galactic system, for only on this assumption can their 
apparent clustering on one side of the galactic circle be 
explained Exlenmng the study to various other classes of 
celestial objects, the author evolves a systematic evolution 
of them which accounts for their apparent distribution and 
various forms In this hypothesis planet ar\ nebulse 
originally consist of rotating luminous shells filled with 
very tenuous matter These shells, breaking down at their 
poles form apparent nng nebulse with distinguishable 
nuclei The galactic system is supposed to have bppn such 
a planetary nebula having reached at present an advanced 
form of ring nebula of which the system of globular clusters 
forms the nucleus the spiral nebulse clustered near the 
poles parts of the broken shell and the Milkv Wa\ the 
equatorial belt Diagrams Illustrating these distributions 
and twenty-seven reproductions from photograd 19 of 
various nebula, are shown on the six plates accompanying 
the paper 


Saturn a Satellites and Rings —In No 610 of the 
revived Astronomical Journal now edited by Prof Lewis 
Boss, Prof Barnard records some measures of the eclipses 
of Saturn's satellites made by him during 1906-8 The 
measures sire given in detail and some Interesting notes 
on the dimming of the satellites Rhea and Dione immedl 
ately before the final disappearance are appended In the 
case of the former the loss of light amounted to as much 
as a-o to a 4 magnitudes Measures of the relative 
distances of the satellites and of the position-angles of the 
rings during the same period are also given 


The System or * Herclus— From the in\e«tig ition of 
large number of plates taken at the Dominion Observa 
Dry Ottawa Mr Harper has re-determined the orbit of 
he spectroscopic binary « Hcrculis and finds *everar 
epartures from the elements determined from the 1907-8 
pectrograms The period according to this later deter 
imatlon Is 40335 days and « a varying quantityJAe 
ournal of the Rojal Astronomical Society of Canada 

In r im] til 1 


THE GA 7 ELLES OF SEISTAN 1 


M AJOR R L KENNION British Coneul Selettn, 
YL hu had the good fortune to bring to light what 
re practically two new epeciee of gatelle from the Kato 
ad SeUtan dlrtnct* of eaetern Persia 
f these presented by Major Kenmon being exhibited In 
3e NaturalHletonr Mujewn Of *l»e )Bret oTthmje 
ndfied by the mounted head of a buck from Kain two 
otfcea by myself appeared in the Fttld newspaper for 190S 

ro\ cxi pp 70 and 499) * n S? 1 

smpared to the Atlas or edml gazelle (GoaeUs earned) and 
(ernU’s gazelle (G marrilU) of Palestine with the former 
fwhlch imd probably also with the latter it agrees in 

» presence of horns in the fomaje tF°i2? r n tkmms 
roe-skull of Merrill s gazelle figured by Mr O Thomas- 
itibt Proceedings of the Zoological Society for 1904 vol 

1 CootBSokitid by psnnfswoo of th* Tuntsss of tho British Mukubl 
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II p 34 s the head of the KaJn gazelle differ* by Its 
larger (uf inches) and more fully ringed horns the number 
of rings In this specimen being sixteen and also by their 
less distinctly a-shaped curvature In profile and rather 
more tublyrate form when aeen from In front In the 
general contour of the horns, the characters of the face- 
markings the very tall ears and the large bodily size 
this gazelle comes indeed very close to the edmi and 
in all these respects differs from the goitrcd gazelle (G 
subgptturosa) of western Persia! as it also does by the 
smaller extent of the white area on the buttocks which 
does not reach up to the root of the tail but is restricted 
to the inner sides of the thighs In this latter feature 
shown m a mounted specimen the Kaln gazelle agrees 
with the Indian G bennetti from which it differs by its 
superior size (shoulder height of a fully adult buck prob¬ 
ably about 38 inches) larger ears and more distinctly 
sublyrate and slightly incurving horns 

In the second notice I compared the Kain gazelle with 
the Yarkand gazelle (which I regard as specifically distinct 
from the gottred species) and named it G yareandennt 
kenmoni not being then aware that it differed by the 
presence of horns in the female and the smaller amount of 
white on the buttocks The name kenniom would stand 
as a specific title were it not that in the Proceedings of 
the Zoological Society for 1873 p 317, Dr Blanford 
described a horned female gazelle from Jalk on the 
Baluchi border of eastern Persia as a new species under 
the name of G fuscifrons In a paper published in the 
same volume p 54s this species was recognised as valid 
by the late Sir Victor Brooke who particularly referred to 
the large size of its ears as a distinctive feature especially 
as compared to subgutturosa Later on however Dr 
Blanford in the 4 Fauna of British India (where Jalk 
is stated to be In Baluchistan although In 4 Eastern 
Persia he hod rightly referred to it as forming the 
southern edge of the Seistan desert) identified fuscifrons 
with benHcttt on the ground that a male obtained by Sir 
O St John appeared inseparable from the latter From 
the fact however that the Kain district which is the 
northern continuation of the Seistan desert is the home of 
a large gazelle allied to bennetti in the presence of horns 
In the female and the small extent of the white area on 
the rump but with larger ears and rather more sublyrate 
horns there can be no doubt that this gazelle is no other 
than Jusesfrons which must be re-established as a species 
Gauua yercandensis kennionl therefore becomes G futci- 
frotw although Reunion s gazelle may be retained as the 
English name 

This being so it Is doubtful whether the Indian G 
bennetti really occurs In Persia at all In Eastern 
Persia * Dr Blanford stated that he obtained a male refer 
able to that species from the Bampur district of eastern 
Persia (alluded to as being In Baluchistan) which differed 
from Indian examples only In some details of the horns 
adding that he believed this gazelle to extend on the low 
lands to the head of the Persian Gulf while above the 
Sooo-foot contour it was replaced by the goltred gazelle 
distinguishable even at a distance by its tighter colour 
From the new evidence it appears that the lowland gazelle 
of the Persian Gulf 1$ fuscifrons rather than bennetti 

The second of the Seistan gazelles Is represented by an 
adult mate standing about 39 Inches at the shoulder and 
characterised by the great size of the ears the marked in 
curving of tlw tips of the sublyrate horns and the small 
extent of the white area on the rump which does not 
reach the roof of the tail In most of these features this 
•pedes resembM the Yarkand gazelle as H also does In 
the absence of horns In the female although It differs by 
the smalt extent of the white on the rump which In the 
Yarkand species (plate v of Blanford's 44 Mammals of the 
Second Yarkand Mission *) is very large and ascends high 
up on each side, of the root of the tall This gazelle greatly 
exceeds subgutfUrosa in size as well as In the much larger 
ears lees divergent horns and the smaller white rump- 
patch, but resembles that species In that the male has a 
* goitre * Taking the mounted specimen In the museum 
as the type It m^y be known as the Seistan gazelle G 
seistOnha 

'The foregoing species collectively indicate a transition 
* from ths edmi and bennetti type on the one hand to 
that of the gottred gazelle on the other as is indicated in 
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the case of some of the Asiatic species by the following 
table — 

(a) Females horned no goitre tips of horns not dis¬ 
tinctly Intumed rump-patch small 

(1) Indian gazello— G bennetti 

Height about 35 or 36 inches, ears moderate no Inturn 
Ing of horn tips 

Ta) Kennion’s gazelle —G fusetfront 

Larger, height probably about 38 Inches, ears longer 
horn tips slightly inturnea 

(a') Females (except marica) hornless a goitre, tips of 
horns distinctly inturned 

(b) Rump-patch small, face-markings distinct 

m Seistan gazelle— G seistanica 

Very large height about 39 inches ears very long 
horns tublyrate 

(6') Rump-patch large 

(c) Face-markings, horns sublyrate colour dork 

(4) Salklk or Yarkand gazelle— G yarcandensie 

About the size of last but ears apparently shorter 

(cO Face-markings nearly obsolete, horns divergent 
colour In winter very pale 

(5) Goltred gazelle— G tubgutturosa 

Size small 34 to 36 Inches ears short females horn 
less dark lateral band faint 

(6) Manca gazelle—G marica 

Ears taller females horned dark lateral band distinct 

The African edmi and probably the Syrian Merrill s 
gazelle come in the first group The Mongolian G guttu 
rota is a larger member of the last group distinguished 
by the small size and peculiar form of the horns of the 
bucks which do not diverge after the fashion of sub 
gutturosa The Central Asia C prsewalskii is another 
allied type 

Certain immature gazelles from Eastern Persia now 
exhibited in the Zoological Society s Gardens as G sub 
gutturosa ore apparently G futetfrons 

R Lydxkxxx 


BOURNES OR INTERMITTENT SPRINGS 
INTERMITTENT streams break out in our chalk 
valleys when there hat been a partial return to the 
conditions of rainfall prevailing during the period of the 
excavation of the valleys The effect of a heavy rainfall 
Is not seen immediately A bourne may Indeed break 
out during a temporary drought following Its immediate 
cause is the rise of the saturation level until it intersects 
the bottom of the valley The water then rises out of the 
ground, and flows until the curve of saturation sinks by 
reason of the relief afforded by the flow While still 
rising the bourne will make its appearance at successive 
points higher and higher up the valley ... 

These bournes afford a valuable clue to the method of 
formation of dry chalk valleys Given a period of gmter 
rainfall and the permanent rise of the saturation-level 
would give a permanent stream with considerable powers 
of excavation Flints lining the bed of the Croydon Bourne 
are covered with a calcareous incrustation so that solution 
and corrosion would both do work In the formation of the 
valley 

The earliest record of the Croydon and other bournes 
has been traced by Mr Baldwin Latham to Work worth’s 

Chronicle which shows that in 1473 1 womere watere 
ranne hugely " Bournes rose at St Albans, Lewisham 
and Canterbury as well as at Croydon In Lelanda 



me last great uuw 91 uw 

the vipsies or glpseys are apparently similar to bournes 
44 Nailoourne ” ft a name formerly given to tiiem In Kent, 
or with a corruption of the spelling, Eylebourn 
4 Wellesboume M and 44 Winterbourne " are also met with 
Ths Hertfordshire Bourne which has again been active 
this year, was formerly known as the Wenmer, or Womer 
This is referred to by Camden as breaking out near 
Watllng Street Chlldrey <1661) say* that It Ts popul»ly 
believed that it never “ breaketh out but It forptelfeth 
dearth and scarcity of corn, or else some extraordinary 
dangerous times shortly to enfue This Indeed was a 
very customary superstition in connection with all these 
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bourne* PertHonce and plague followed them but we 
can safely aay that the share that they had in these results 
was to disturb the tilth of previous years which had 
accumulated In their channels and when they ran through 
undralned village* to scatter the germs of disease far and 
wide 

Croydon may be regurded as the centre of a number of 
bournes. In addition to that known ns the Croydon 
Bourne there Is what was no doubt, once its tributary 
bourne* the Merit ham or Morlpit Lane Bourne there 
was formerly one In the Wickham Valley and others at 
Choam, Carshditon and Epsom The Merstham Bourne, 
which la also flowing this year yielded according to Mr 
Latham 1 208 530 gallons a day on March 21 at Stout s 
Nest. This now rises in a culvert which was made to 
receive the waters when the springs ran high in the build 
Ing of Merstham Tunnel ana it follows the vallev north 
ward towards Croydon but sinks into the ground as it 
has from time Immemorial at Red Lion ( reen Smltham 
Bottom This disappearance has not vet been explained 
If It continued a niile and a half further along the valley 
it would Join the Crojdon Bourne at Purley and together 
they would proceed by the bourne culvert to swell the 
volume of the Wandlc where it emerges from beneath 
Croydon 

Tne present flow of the Croydon Bourne is not so 
extensive as that of 1904 when its point of origin gradu 
ally receded from the grounds of the Rose nnd Crown 
ttarlingham, and the gasworks which became completely 
surrounded with water to the Warden Valiev which it 


surface of an iron or steel bar when permanently deformed 
I and they Indicate the locality of the distortion Observu 
I tions show that these lines, m simple cases of loading 
| have an inclination of about 50° lo the direction of maxi 
mum principal tension Assuming that this inclination 
j rcmuins the same under more complex conditions of load 
| ing it becomes possible to construct—at least in direction— 
1 the system of maximum principal tension from the lines 
of Liiders found upon a distorted piece This method has 
been employed with some success but it suffers from 
certain disadvantages When the variation of stress 1* 
considerable only those parts of tho bar where the stress 
is greatest show any lines unless the piece is so much 
deformed that the original distribution of stress is greatly 
altered Thus the constructed stress system is either in 
complete or inexact 

I A more useful method is suggested bv the similarity in 
I the problems of elastic solids and of viscous fluids Stress 
! lines which are lines of stress direction in a solid possess 
certain points of similarity with stream lines which are 
lines of flow direction in a liquid In order to verify this 
connection the comparison has been mailt between the 
stream system and tht corresponding stress system for a 
number of two-dimensional cases 1 The method employed 
consists in subjecting a steel bar of uniform thickness but 
of varying width to a tensile load until a number of 
I Uders lines are developed The corresponding flow 
diagram is obtained by means of the well known Helc 
Shaw apparatus for a channel of the same outline as the 
I bar The position of one point on each line of 1 uders is 
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m far as BughiH Farm Thence the dry chalk 
"fHey winds away to the escarpment and we may reason 
*bhr conclude that the stream formerly filled the whole 
Thl* year although the gasworks at Whyteleafe 
how * fair amount of water in the field around them the 
*bort of Bughill Farm and m the 
opposite direction has not reached Purley It» yield was, 
however reported by Mr Latham as 2300980 gallons a 
day on March 21 at a spot below the 41 Rose and Crown * 
Thare Is no regularity in the appearance of the bourne 
It last waaseen in the winter of 1903-4 and previously 
|n iflp7 There were annual flows from 1876 to 1883 
Inclusive and it is Interesting to note that Mr Latham 
h« accurately predicted the last fourteen flows from the 
rainfall measured in numerous stations on and about the 

E A M 


transferred to the flow diagram and the form of a line 
of distortion passing through this point is constructed 
geometrically assuming that the stream lines represent 
stress lines and that the inclination nf the lines of dm 
tortion to these is 50° The constructed hne is then super 
posed upon the corresponding line of I uders any diverg 
ence is an indication of a defectiv© method or of faulty 
construction 

The figures illustrate the results of three such cases 
Although the correspondence between the constructed lines 
and the actual lines of Liiders Is not perfect due chiefly 
to certain inherent defects in the method there seems little 
doubt that in those cases the stream line system is a fairly 
accurate representation of the system of maximum principal 
tension G H G 


STRESS LINES AND STREAM IINES 

T H L 5 ene [ al conditl ° ns "f strew at any point In a loaded 
T 0 *? , have . been reduced to certain mathematical 
equation* but there I* considerable difficulty In applying 
“**? , e ^ ua V° j* *° but the simplest case* Expert 
mental methods therefore are welcome though they may 
P v *. l ? ,i y ‘tarnation, to correctness One such method 
I* 3 "# ‘b* rt resses from the distortions pro- 
- the ■«£ f Jhe application of this method Is 
frequently very difficult but It has Been simplified by the 
cjwcovafy and study of the phenomenon known as LOders' 

LOdcrs* marking* which appear upon the 
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I SCIENTIFIC KNOWIbDCb AND INDUSTRIAI 
\ DEVEIOPMENT 

# T'HF prizes and certificates of the successful students of 
A the Bath Technical School were distributed by 
Principal E H Griffiths h R S of the University 
College Cardiff on Fihruary a when he delivered an 
address In which our educational system was discussed 
and the value of technical education emphasised We are 
indebted to the account of the proceedings In the Bath 
Herald of February 5 and to Pm and Penal for November 
1909 for the facts contained in the following summary 

1 A New Experimental Method of Investigating Certain Spam of 
Street. By C H Gulliver Proceeding! of the Royal Society of Edit) 
burgh Station 1909-10, vol xxx part 1 (No. 3). 
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The Utter periodical which U Uaued by the students of 
the Cardiff Technical School, published a abort article 
dealing with the value of science In industry by Principal 
Griffiths which he elaborated in his address 
Principal Griffiths said that personally he prefers the 
Mords technical education rather than technical Instruc 
tion, because we want in a technical school to do some¬ 
thing more than the beginnings of a trade, we also want 
to expand the horiron increase knowledge and increase 
their abilities apart from the increased power it gives the 
students of earning their living later in life We are he 
continued passing through a time in which there are certain 
difficulties naturally arising There is no doubt that in 
the last ten years there has been a marked change in the 
aspect in which the question of education is regarded by 
the people and those who need it In such a tune of 
change, os well as the advantages there ore dangers We 
are spending an enormous sum of money—a6 000 000J — 
from Imperial sources m educating children to read write 
learn arithmetic and so on Into the hands of these 
children weapons are being put and then they are not 
taught how to use them It is a fearful blot on the whole 
educational system of the oountry that we spend millions 
and millions of pounds in laying foundations and do 
nothing further A great portion of the money is wasted 
and if it were not Tor the existence of technical schools 
and the continuation classes the situation would be worse 
still The time must come said Principal Griffiths when 
if the educational system of the country is to be used 
to the best advantage it must be recognised that young 
people on leaving primary schools and not able to get 
the advantages of secondary education mutt be compelled 
to give a certain portion of the time between the ages of 
sixteen seventeen and eighteen to studying something 
which may be of value to them in after life 
Dealing with technical education he insisted that the 
prosperity of this country depends upon its industries and 
that its Industries are dependent on the application of 
science The truth of the former statement he said will 
be generally admitted but as regards the latter there is 
some scepticism It is difficult for example to see the 
direct connection between the xoologist peering through 
his microscope and dissecting the minutest Insects and the 
progress of a great commercial undertaking The con 
nection Is however close and real Take, for example, 
that great work now in process of accomplishment the 
Panama Canal The man who successfully constructed 
the Sue* Canal was defeated in Panama, not by the 
physical or even the political difficulties but by malaria 
and yellow fever It has boon stated that in the enormous 
work which was done before the project was abandoned 
by the French a human life was sacrificed for every cubic 
yard of earth excavated This is now a story of the past 
and the death rate amongst the workers to-day but slightly 
exceeds that prevalent In many of the American States 
How has this change come about? No small part has 
been played by the School of Tropical Medicine established 
by the University of Liverpool 
An elaborate and prolonged investigation In the course of 
which valuable lives were unfortunately sacrificed, resulted 
In the discovery that the dissemination of both malaria 
and yellow fever Is due to so Insignificant a creature as 
a certain species of mosquito a discovery which will un 
daubtedty have a profound effect not only on such under 
takings as the Panama Canal but on the march of 
civilisation In the future 

It la Interesting to reflect that this discovery like many 
others which have profoundly affected the commercial 
community has been made by men without any thought 
of financial return but who have been prom pte d solely by 
their love of research and their desire to add to the common 
stock of knowledge of mankind It Is not too much to 
say that every increase In natural knowledge will ultimately 
prove to have Its use and application in the affairs of dolly 

Faraday was the first to establish the fact that an electric 
eurreat may be generated by the movement of a conductor 
tn a magnetic field When he first exhibited at the Royal 
Institution the crucial experiment which vindicated his 
reasoning in this matter, a lady afterwards inauired, 
44 But if so Prof Faraday what is the use of It? ” His 
reply was a memorable one 41 Madam will you tell me 
no am, vol 83] 


the use of a new bom child? " RefleSsJor a moment 00 
the fruits of Faraday’s discovery True, numerous 
Improvements have been made in the practical application 
of the principle by many workers, but all the applications 
of electricity which qre now so frequent os to fee r ega rded 
as familiar ore based on the production of electricity by 
the expenditure of mechanical energy Wherever a dynamo 
is used there you have on application sprung from the 
brain of Faraday 

Mr Stanley Jevens has made an approximate estimate 
of British capital invested in electrical undertakings 
which may be regarded as dependent on the mechanical 
generation of electrical power It Is safe to say that 
at least 185 000 000 1 of capital are thus employed, and 
profitably employed not only in Increasing the comfort 
and welfare of the population as a whole but in affording 
employ men t which otherwise would be wanting 

Examples of a similar kind could be multiplied almost 
indefinitely but they are mentioned not so much to 
establish a proposition as to direct attention to the Import 
once of scientific investigation not only on Its academic 
side but also from a practical point of view 

It is by a recognition of this truth that German? has 
In recent years outstripped us in some r es pects In the In 
dustrlal race and it Is to such institutions as our technical 
schools and the laboratories of our colleges that we must 
look for the supply of men who are in the future to restore 
if possible the supremacy which seems to be passing from 
us It must be remembered that not only must research 
receive encouragement but we must train men In whom 
this country as compared with both Germany and the 
United States seems somewhat deficient—men who have 
sufficient scientific knowledge and ability to comprehend 
the discoveries of others and to apply such discoveries to 
the practical affairs of life Men wno can act as inter 
mediaries between the laboratory and the market-place It 
Is the special mission of our technical schools to supply 

In conclusion Principal Griffiths commented on tne fact 
that the man of business Is not now as cynical of science 
as once he was and observing that no scientific discovery 
is useless he added that there is nothing more likely to 
advance science than the institution of technical schools 


AERONAUTICS * 

A NY sensation of 4 wind 1 felt In a dirigible balloon Is 
only that due to the independent speed of the 
balloon It will always be the some whether it be a 
following or a head wind, neither more nor toss ihtenae 
because the surrounding wind it nothing but a movement 
of the atmosphere in which the balloon is submerged 
Relatively to the grodnd below a dirigible balloon may be 
going with the wind at 100 miles per nour or against the 
wina making headway only at five miles an hour If Ibi 
engine be working at the same power In each case the 
speed of the ys*el relatively to the atmosphere Is tin 
same Its enwmpe is only calculated to sustain the speed 
of which its engines fire capable and Its stability depends 
upon a certain pressure of air not being exceeded Bear 
in mind that wind la a body of calm air moving more or 
less rapidly To the aeronaut wind does not exist. He 
is In calm the earth Is moving A dirigible balloon may 
be In a current of air moving say from west So east 
at twenty miles per hour With whatever speed It may 
be capable of the balloon con move freely about in that 
current The flow of air Is always from the bows to the 
stern and it is always of exactly the strength gfren by 
the Independent speed of the airship 
No analogy of any marine vessel except the submarine 
Is of any use to us, for In the ship you have either got 
a sail giving you leverage on the air, or you t hnve 
the leverage of your keel or propeller riving joa power 
against the wind An airship cannot “toefc^ after tb* 
manner of a marine vessel. Nothing Is to be gained b j 
adopting a rig sag course 

to mechantcalfilght the action of the air on the upper 

1 Abrkfcnd tea Report* of Center Lsctw* dsHwwdjrt tbs Rovjl 
SoeUtyeTArt* by Jfc uG tktesr and pMkbsd In *■ JotsaSl of tbs 
Society 
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side of a plana baa nothing whatever to do with lifting 
power For inataoee there s« the familiar experiment with 
paper sometimes brought forward to show that the air 
pairing over the back of the plane Ufts it As Phillips 
behaved, It creates a vacuum on the upper rear extremity 
and the paper naturally is pressed upwards, but let me 
explain toe fallacy of the argument which seeks to show 
that the upper side of the plane therefore gives lifting 
power If that piece of paper were free m the air, ft 
would not matter how hard one blew on its upper surface it 
Would not lift It is only when It is held in fact, and 


ably because they are unable at present to speak with any 
certamtv 

It seems a long way from cricket to flying but a re 
mark bv Mr P 1 Warner in an article on modern bowl 
ing the other day suggests an important consideration for 
aviators lhe great cricketer was discussing swerving 
balls and he said lhe heavier the air the greater the 
cushion and m the thick smoke laden atmosphere of 
Sheffield or Bradford Hirst will swerve infinitely more than 
in the clearer and brighter climate of Sydney Adelaide 
or Johannesburg It is scarcely ncirssary that we should 

point out llu. apphea 
tout) flight An aero 
pianist wh1 found it 
easy to sustain flight at 
twenty milts an hour 
when near the ground 
might on attaining an 
altitude of 4000 feet 
And it necessary to in 
crease his speed to forty 
miles an hour or 
lather he could never 
get so high unless his 
engines were capable of 
giving the increased 



tha lifting power is derived entirely from the expenditure 
of energy The harder one blows the more it lifts The 
power to rise is derived entirely from the energy with 
which one blows or in the alternative of a plana being 
driven through the air entirely from the energy of the 
motor There is no lift at all without the expenditure of 
power by the engine 

Scarcely any of these theories of the action of the air 
on the back of the plane have been mathematically forrau 
lated Indeed we are only on the threshold of the science 

No analogy of the behaviour of other fluids is of much 
use when we come to deal with the air The air is not 



to a — In this the wi d m sroogtr im longar body of tax 
pu*M in the mum tuna Tha urthlp tharHbra baa farther to 
trod with retard to t> paanga through the air and takn kmnr 
rajwdar to arrive at B Apparently wbtla the airship kaapa to 
a Audi greater angle U move* along the dotted has A B 


a perfect fluid It U a very turbulent fluid There are 
vortices and reverse movements at the back of the plane 
Practfcallynothing is known of the mathematics of the 
subject. The leading mathematicians are silent and I 
have o b served that the only theorists putting forward their 
conotuatona at if they were capable of scientific proof are 
minor man of science It is very necessary at present to 
kaep an open mind Sir George Gfeenhill and Mr Horace 
Darwin who have been apppinted to the Aeronautical 
Aovjaory Committee have not yet issued any statement as 
to their researches—not that they are unwilling, but prob* 
no am, vol 83] 


speed 

An attempt to secure some measure of stability is to 
place the planes at a dihcdial angle as in the Antoinette 
monoplane in which the wings extend from the body in 
the form of a shallow V This method was also formerh 
used by Bldriot but the tendency nowadays is to have 
honxontal and even slightly concave surfaces for the sake 
of the economv of surface involved Now if Bldriot re 
verted to the dihedral plane he would have to make his 
machine two or three feet longer on each side The 
dihedral plane is also wasteful or power Instead at we 
have seen he relies entirely on the wing warping arrange 
ment for stability 

Cocking tried an inverted parachute In order to secure 
a steady fall instead of the swinging movement which all 
parachutists have to endure It is true Cocking s 
apparatus gave way under the strain but m any case it 
is quite certain that he did not give large enough diameter 
to his parachute made on that principle to sustain him 

This brings us to the discussion of a rather contentious 
point—that of the suspended centre of gravity We have 
seen how early gliders depended below the sustaining 
planes Now in the Antoinette the weight is earned on 



Fig 3 —A Paper Fxperimsnt The effect of blowing on the forward edgs 
of a curved plan Dotted li ca show bow paper mea 

the same level as the subtainmg surface Well in the 
BWriot cross* Channel mitlunc the centre of weight is 
slightly below the bustimng surf ice In the Santos 
Dumont it is consider ibW b low In the newest Bldriot 
it is also well below and in the Chauviire monoplane it 
ts as much as 3 feet btlow Now fiom what has been 
already said it w II be see 1 tint th s secures stability onlv 
in the very smallest d gr e and that the weight would 
have to be 30 or 40 fc t below in order to sedure the 
desired effect and then you could never get the driving 
power necessary but it i» probable that M Bldnot M 
Santos Dumont and M Cl xuvi&te in constructing their 
machines in this way hive ai e\L not to improve stability 
but to other advantages Bv th s method they can obtain 
various*constructional advantages above all a continuous 
leading edge by which thev greatly economise lifting power 
In short they manage w th a smaller machine They 
make no effort be it not d to rtlv any less upon thur 
wing warping arrangements 

An adroplane must travel at a certain speed to support 
itself at all To enable it to nse to a higher altitude the 
power must be increased lhert is of tourse a margin 
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of variability, but bejond this margin merely to point the 
elevating rudder at an increased angle is insufficient 
You can obtain ascensional power at the expense of speed 
but there Is a point below which the speed must not be 
reduced 

There ls f as we have seen a natural speed for an afero- 
plane and this natural speed is only elastic within limits 
A remarkable variation on one machine was shown by 
M Delagrange at Doncaster With a cross-Channel 
BUnot to which he had attached a 50 horse-power Gnome 
motor flying with the wind he flew at a rate of forty 





Fig. 4.—Position of Pilot, a Antoinette HEP u,BI4rlot c Sftnto* Pamont I 


miles per hour On the very next day in a dead calm 
with the same machine he flew at the rate of fifty miles 
an hour The difference which was equivalent to 20 per 
cent was due to the fact that he was getting more work 
out of the motor On the same type of machine with a 
ac hone-power Anxnrti motor thr* brst speed was onlv 
about thirty three mites per hour M Delagrange said 
he could vary the speed 30 per cent Another instance of 
driving a flying machine with 
Increased power has been pro 
vldcd by M Santos Dumont 
who put a 40 horse power 
motor to his little monoplane 
which gives about 300 per 
cent more than the usual 
proportion of power to lifting 
area 

i Now to obtain great vnpi 
ability of speed we shall have 
to have lifting surfaces that 
can be enlarged and diminished 
at will and correspond with 
different engine-power 
The most scientific Attempt 
to obtain the variable plane 
area is on the Chauvibc 
monoplane in which while 
in present designs the lead 
tag «dg© remains rigid the 
plane Is quite flexible and 
the rear edge can be let for 
ward or pulled back by the 
tightening or slackening of 
cords so that the width of 
the plane Is cither narrow or 
broad When narrow for 
high speed the pressure of 
the air bulges the plane to 
an Increasea curve 
As to the development of 
the flying machine differentia 
In the main re- 
certain demands 


The near iuture will she machines in which three or 
four passengers can be carried and Jn which the control 
can be In the hands of two pilots. Sooner or later we 
shall get the machine attempted with two motors 
instead of one and quite certainly we shall have 
the machine with variable lifting surface and variable 
power 

We know that an aeroplane can descend safety on to 
water M Latham did that in his attempt to eras the 
Channel Soon we shall have machines that can ascend 
from water 

The use of dirigible balloons especially In this 
country where strong breezes are common* calls 
for airship harbours at frequent intervals Prob¬ 
ably shelter walls capable of being turned round 
to the wind In any direction will be used. Each 
will have a staff of attendants and the walls will 
not always be standing erect but will be so made 
that they can be run up in a few minutes when 
ever an airship approaches and signals hs need 
lo have them evei y ten miles or so all over the 
country always standing would be intolerable 
An airship has nothing to fear from any wind 
while she is in the uir but on landing even an 
ordinary brecie nny wreck her It is all very 
will for the Germans to show us what they 
can do with dirigible balloons but in the 
great central plain of Furope there is comparatively little 
wind they are not handicapped n« we are but in this 
country so frequently ind quickly do strong winds spring 
up that it may be doubted whether uny airships that could 
not be quitkly deflated would be of use We may dis¬ 
cover that we can only employ the semi rigid and the non 
rigid balloon The rigid balloon at Barrow may be a big 
blunder after all 



tion will, 
spond to 

We can dearly foresee de¬ 
velopment with both mono¬ 
plane and biplane 

The racing aftroplanes will probably be monoplanes with 
comparatively small lifting surface high speed giving the 
necessary lifting power The racing aeroplane will not 
carry a great weight and the power of the engine will be 
required for driving at a great speed without more waste 
of energy than Is unavoidable It is, of course an axiom 
that the greater the speed the less the waste of power 
Moooplanos will very probably develop into a permanent 
racing typo 
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A NATIONAL SI STEM OF TECHNICAL 
EDUCATION 1 

'T'HE problem of remedying the admitted Inefficiency of 
our present methods of technical education, and of 
invigorating the industries of this country with proffirmWa 
scientific spirit, while at the same time increasing tile 
1 From ■ pffiper rmet before ilw AuocUtkm of Tmchtis la Toefanldd 
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supply of skilled workmen, 11 of the greatest national 
Importance, and is a problem the solution of which in 
view of international Industrial competition becomes daily 
more pressing It is only natural, therefore that ex 
presslons of discontent with the present conditions and 
suggestions for improvement should be heard from many 
side* they come not only from the educationists but also 
from the employer the representatives of the working 
classes and the ratepayers and with especial force from 
the social reformer finally we hear from Cabinet 
Ministers themselves that legislation on the subject is 
under consideration 

If we proceed to analyse the expressions of opinion os 
revealed during the last twelve months in special papers 
presidential addresses reports and discussions too 
numerous to refer to individually there is a clear indica 
tion that, barely concealed under a superficial diversity 
of view-point the Ideas have, already crystallised round two 
fundamental principles which are certain to form the basis 
of alt future constructive work 

These are —(1) There should be a thoroughly organised 
svstem of technical education leading up from the primary 
and secondary schools to the technical school and having 
as its Crown the technical university ever} stage of the 
system being in intimate contact with the next so far as 
possible without overlapping and the educational work 
must be earned out in the closest possible cooperation with 
the employer (a) 11m system should be ft national one 
that Is to sav tiv Board of Education should not onlv 
inspect and supervise the individual institutions but should 
ensure proper coordination extend b> law the leaving 'igr 
for children when and where necessary enlist b\ all 
available means the cooperation of employers and intro¬ 
duce a uniform system of examinations and degrees and 
It should from its exalted position watch the working 
Of the system comparing It with that of other nations and 
generally employing and developing the powerful weapon of 
technical education in the interests of the industries and 
the progress of the nation as ix whole 

I take it as being agreed upon that the scientific leaders 
of Industry require much more complete training than the 
rank and file of the industrial army chiefly the additional 
training of strict scientific accuracy of research and 
originality That In view of the numbers to be dealt with 
in both sections respectively there must be a large number 
of schools for the rank and file in close contact with local 
Industries and a small number of colleges for the officers 
Thfs means decentralisation in the case of lower technical 
schools and centralisation for the technical universities 
I have dealt In a previous paper with the Prussian 
technical universities (Nature April 15 3900 vol lxxx 
P How does Prussia attend to the needs of the rank 

and file? There were in 1909 33 national engineering 
schools 34 national building schools 7 national art and 
artisan schools and c Stato*upported municipal technical 
schools of different kinds including 6 textile schools and 
7 higher textile schools Most of these Institutions do no 
evening work and the students pass through systematic 
courses extending over several years During this time 
no J n wIth practice except that the 

wilding students making the best of climatic conditions 
frequently work in summer and study during the winter 
months end that other students sometimes do practical 
york during the summer vacations Generally speaking 
however the students are not In contact with practice 
1 *5 i6 -l ndIne t0 the view that there has been too much 
centralisation in this branch of technical education As 
a consequence there Is a lack of Intimate contact with 
local Industries and insufficient amalgamation of theory 
and practice Furthermore most of these schools do not 
really train skilled workmen and artisans but what mav 
be termed the non-commissioned officers of the industrial 
a«ny The courses arc somewhat expensive and through 
the almost complete nbsence of a system of scholarships 
they cater more for the middle classes than the working 
clasps Another defect and a very serious one In my 
2 P fnlon J* ™ absence of systematic cooperation between 
these mhoo!* and the technical -universities, whereby 
students of exceptional ability would be sent up to the 
latter 
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In England the corresponding educational work u over 
whetmingly carried on in evening classes and, though In 
principle I am in the fullest agreement with thoee who 
object to all evening work and wish it transferred to the 
day l cannot but admire the magnificent work now done 
under the course system in evening schools and the most 
valuable and unique features of the same What are they? 
It is first and foremost the intimate and continued con 
tact of the students with practice which infuses their daily 
work with heightened interest derived from the application 
of their studies and on the other hand reacts on the 
teacher and makes the courses though they must remain 
theoretical >et of a thoroughly practical nature and best 
suited to the needs of the local industries It is secondly 
the complete elimination of the bitter disappointment which 
many da) students in proud possession of first-class 
certificates and diplomas now experience when they find 
that they cannot secure any suitable employment This 
sandwich or half time system which we su justly 
condemn when it is applied to primary education w in 
my view the ideal system for the training of the industrial 
rank and file I am therefore of opinion that those who 
desire to see the present evening work abolished and the 
day schools developed on the German lines are very ill 
advised Whatever we do let us retain the great feature 
of the English principle that is the concurrent training 
in factory and school Let us make the present evening 
courses much more efficient by establishing proper coopi.ru 
tion with the emplo)ers and by reducing the hours of 
labour so that it becomes possible gradually to shift the 
centre of gravity from the evening to the day Thus we 
shall obtain all wt arc striving for without losing the 

g reat features 1 have emphasised os well as the truly 
emocratic spirit of the present system and its hold on 
the masses of the population In advocating progress in 
this direction we shall work in harmony with the 
enlightened employer ahd with the trades unions and we 
have on our side the powerful influence of the social re 
former as expressed in the reports of the Poor Law Com 
mission Indeed the President of the Board of Edun 
tion in a reply to a deputation from the Trades Union 
Congress only a few days ago Indicated that legislation 
on these lines—including the raising of the leaving age 
and technical classes during daytime In cooperation with 
omployers—is under consideration and it remains to us to 
insist that the Bill shall be speedily produced and placed 
on the Statute book In a shape which conforms witn our 
views 

We must convince employers that the developments 
whuh ate shortly to take place are first and foremost in 
their own interests and we should insist that definite 
provision be made In the promised Bill for an advisory 
board to be attached to each technical school such board 
to have subcommittees representative of the chief local 
industries and trades but there Is a further and if 
possible more Important point to be consid red The 
technical school as thus firmly established b) law must 
not be an isolated unit In our educational svstem, but it 
must be a link in a complete chain It must join at the 
bottom with the secondary school especially with the 
technical secondar) laid down xs a desideratum in our 
resolutions of last year and it should lead up to the 
technical university above Tt is the need for an organic 
connection of the ordinary work with the highest form of 
technical education on which I wish to lay particular 
stress No better form can l imagine for this link than 
that of a comprehensive and natioml scheme of mamten 
ance scholarships by means of which the students of 
exceptional ability and enthusnsm are lifted up and 
trained to be the scientific leaders and original 
workers 

What would be the cost to the nation of such t scheme 7 
Assuming 350 national scholnrshijis to be awarded annually 
tenable for four years value 75! per annum and free 
tuition we arrive at the trifling expense for this highly 
productive scheme of 75 000 1 about one-thousandth part 
of what we spend every year on unproductive armaments 
Surely looking at it from n business point of view no 
sounder Investment could be Imagined and there is little 
doubt that if the nation would institute this magnificent 
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dun th municipalities the wmlthy industrial and pro 
essiorial societies and private benefactors would come 
orward to expand it and make it more fruitful 

Ihus we have arrived at the technical university and 
n passing 1 will only remark that up to this level of 
echnlcal education there Is every likelihood of Prussia 
laving shortly to learn a great deal from England The 
ispect changes completely however when we contemplate 
he higher branches In the latter in Prussia we find 
horough organisation and efficiency in England we find 
haos and waste of energy and money The explanation 
s simple the Prussian technical high schools are nation'll 
nstitutions just sufficient in number for the needs of 
he whole nation so as to allow of intense specialisation 
n all branches The many English institutions attempting 
higher technical work were founded by private persons 
auilds societies municipalities and whosoever liked to 
ii«tinguish himself in this direction The national Govern 
ment has made the sad mistake of generously supporting 
all these well meant efforts so far with little regard 
apparently to the effect of the one on thn other The 
borough and even the county is far too small a feeding 
area for a modi rn technical university with its large 
staff of specialised experts in nil branches training original 
workers currying out industrial research and grnerallv 
permeating the Industries with progressive ideas 

How will it be possible to bring about the formation 
of such efficient universities? Without doubt the diffiod 
ties of this task are formidable \et they can be pur 
mounted b* n strong Minister of Education and die 
accomplishment will earn for him the gratitude of g nrra 
tlonfi 

As an introduction to a discussion on this particular 
question one or two suggestions may perhaps be accept 
able Needless to say decisive steps in the direction 
indicated must be preceded by an exhaustive inquiry of a 
Koval Commission into the whole subject One of the 
aims of the commission would be to discover a ready 
means of correlating the work of universities with that 
of othtr institutions which as yet is non-existent It 
ninv be found drsir ihlr that all Exchequer ints for 
educational purposes without exception, should pass 
through tin Hoard of Education in such a manner that 
the *jfrnnt becomes an effective weapon of organisation 
Another important point to be settled is the number of 
technical universities needed and their respective feeding 
art is I behove that three for England and Wales one 
for Scotland and one for Ireland or even less would be 
found to be sufficient for many years to come Finally 
the mo^t difficult point as to the method of proredure will 
have to be decided 

It appears not unlikely that as a result of the mqinrv 
of the special Royal Commission appointed last year such 
amalgamation may soon be brought about so fur is 
I ondon is concerned and an cnrlv extension of the prin 
cipl to the provinces Would then be within the range of 
prol ability The leading institutions ot present existing 
in each university arrn derided upon would form the con 
stifuent colleges they might have the first and second 
\ears courses in common which of necessity would be 
gen rnltv scientific and educational in iharactcr including 
mu h subjects ns national economy industrial history 
industrial legislation patent laws Ac hut the higher 
hranihes would be distributed according to the nnture of 
the institutions and the industrial activities of the districts 
Thus the desired concentration of effort ind of students 
would hr secured and bv a process of natural develop 
ment the formation of a large staff of specialists in each 
branch working In Intimate contact vith their respective 
industries 

Higher technical education in Fnglnnd if developed on 
surh lines "would have adopted only one important point 
from the Prussian system that is organisation on n 
national basis a point which lit my opinion is Indispcn 
sable to success Other and less important points of 
similarity such as the uniform system of examinations 
and of legally protected degrees would come as a natural 
consequence In more than one regard of profound 
Importance however the Fngllsh would be far in advance 
of nn\ existing system so far as mv knowledge goes 
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first in its democratic principle culminating in the 
character of Its students who gathered by a process of 
sifting and selection represent the genius of the rising 
generation in whatever sphere it may have been b6ra— 
a class not of aristocratic idlers but of enthusiastic 
workers This ideal wc shall approach only gradually 
yet it is in sight and we mnv accelerate its coming by 
advocating that the fees of the new universities for all 
except the scholarship students shall not be kept low, but 
shall be at any rate in proportion to the cost of such 
institutions The scholarship students will thus pre¬ 
dominate more and more which makes it possible at the 
same time to adjust the number of highly trained men to 
the needs of the industries We shall thus avoid excessive 
cupply which is a social and economic danger and Is a 
blame often and not unjustly attached to the (erman 
high schools and finally the close cooperation of the new 
universities with the respectno industries would be a 
unique feature Tt would be maintained not onl* as in 
Germany through the professors and lecturers but through 
their advisory boards and what is perhnps most 
important through the students thems# Ives who have been 
in contact with practice not mcrrlv for a short term of 
pupilage like the average German student but who ha\e 
pissed through the mill 


UMVERSITV AA D FDUCATIONAf 
INTELLICFh CF 

Dr Arthur Willis* F R S director of the natural 

history museum at Colombo has been appointed to the 
1 hair of zoology at McGill l imersitv Montreal 

On hriday April aa the Education Bill restricting half 
time employment will be lonsidered by the Hougi of 
Commons if the Covirnmrnt leave the day free It is 

hoped that time will be found for the consideration of 

this important and long delated reform in the present 

Parliament 

The London Inter-collegiate Scholarships Board 
announces that an examination will be held on May 10 
for twentv entrance scholarships and exhibitions of an 
afig rp f? at0 total value of about isool open to men and 
women and tenable in the fatuities of arts science and 
engineering of Umvcrsitv College King s College and 
the ha«tt I ondon College Candidates must have passed 
the matriculation examination of the University of London 
or an examination accepted In lieu thereof or be able 

to furnish some evidence of having had n sound general 

oduc ttion 1 ull particu] trs anil entrv forms may be 

obtained from th* secret irv of th* Board Mr Alfred 

I < Attoc lni\orsitv CoIUl timer Street I ondon 
WC 

I hr Department of \^ncultur< mil i ethnical Inutruc 
tion for 1 1 eland will in August mxt award not more than 
six industrial scholarships to persons engaged in mdus 
tries such a* the woollen linen leather and tanning 
industries The object of these scholarships Is to ennble 
sr It tied persons who must dread* have been engaged in 
one of tne higher branches of the industry to take a full 
course of instruction in an institution providing special 
tourses of an approved character with the view of train 
ing them for the management of such an industry The 
scholarships will be tenable at some higher institution to 
be approved bv the Department In which thi industry 
and the principles undcrlving it are taught Jhcv will 
he of the value of 80I each and may be renewed for a 
second or n third year at the discretion of the Department 
The Department will also award not more than six ram 
mercial scholarships to young men having a sound general 
education and some commercial experience The obiect Is 
to afford facilities for the holders to obtain training in 
some higher institution approved by the Department 
with the view of their employment as teachers of com 
merdal subjects In Ireland The comniercial scholarship* 
are of the value Of 1 oof eaih qnd are tenable for two 
vears 
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On the occasion of the opening of the Carnegie Science 
Building at Acadia University WolfviUe N S last 
October Prof 11 A Burristcad of Yale University 
delivered an address on the functions of a university 
laboratory A reprint of the address is published in Science 
of March it After dealing with scientific studies from 
the disciplinary and ethical points o f view and urging 
that they are peculiarly adapted to the purpose of leading 
young men into the paths of careful sensible fearless 
original thinking he pointed out that 1 iboratones havi a 
much higher educational function to perform than merely 
to produce engineers or technical chemists or practising 
physicians but Prof Bumstead insisted most on the 
laboratory being a place for research True research real 
scientific pioneering, docs not strongly appeal to the 
general public its applications may be remote it shows 
no immediate profit its achievements arc not spectacular 
and are often too technical to be understood fully by any 

but experts Thus It comes about that it must be 

encouraged and supported by the more enlightened frac 
tkm of mankind and the chief agency through which this 
support may be given Is the universit) or college No 

other institution has been devised or seems likely to be 

invented which can perform the task so well Research ms 
not altogether a business but an art ns well and that 
while organisation and division of labour may be the life 
of business it is not the soul of art To produce the 
highest results In scientific research there must be in 
dtviduahtv and freedom and there is room for far more 
individuality m a university laboratory than In any special 
research laboratory which has hitherto been established 
® n f5 a R* n f! 1° research is the best way and the only certain 
way for a teacher to keep himself alive Intellectually and 
to retain his spirit and enthusiasm to the end Even If 
the college he serves regards teaching and not research as 
its chief business even then a professor must be given 
a reasonable amount of time and reasonable opportunities 
for research in order that he may keep his intellectual 
health just ns he is given time for phjsical exercise in 
order th it he may maintain his bodily health 

Wiibv iw> directed attrition about two yrars ago to the 
second part of the hrst volume of the Journal of the 
Municipal School of iechnology Manchester a volume of 
130 pages of reprints of papers written by members of 
thr staff of the school during the jears 11)03-7 we ex 
massed doubt as to whether the output of reseunh from 
the school was adequ ite in vu w of tin f irt that the staff 
numbered ioo 1 he appeuranw of vol 11 of the journal 
which contains nearly 300 pages and covers the papers 
published by the stiff during the year iqoS onl\ removes 
til poKKibihtv of doubt on this scor« and hows comlusjvtlv 
that tht educational authonti s of Manchi ster are nhvi to 
the importance of treating nn atmosphere of investigation 
throughout the school Of the sixteen papers reprinted in 
the second volume three deal with pure chemistry md 
form part of the series on the relations between outer 
form and chemical structure with which Prof Pop< s 
name is so closely associated six deal with cotton the 
staple trade of Manchester five deal with electrical 
fngmtenng and Its teaching one with mechanical and one 
with sanitary engineering This list shows that the most 
important departments are all permeated by the desire to 
advance the subject with which they deal and we muv 
hope for n long succession of volumes from the school 
like the one before us In the note referred to above 
regret was expressed that there seemed to be little evidence 
that the larger polytechnics in and about I ondon and the 
technical schools in the great towns of the provinces 
eg Birmingham Glasgow and Belfast adequateh 

appreciated the Importance of making themselves above 
everything centres of rpsearch for the solution of those 
problems which the highly specialised processes carried 
out in each district are constantly encountering Far too 
many of the Institutions of this type distributed over the 
country are content to recotd the thousands who have 
been taught elementary science within their walls when 
the record Is but one of their failure to do anything more 
than fill In some of the most conspicuous gaps in the 
education of those who come to them from the pfimarv 
or secondary schools of the district It is necessary to urge 
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such schools to leave elem ntary school work to the 
elcfficntary schools and to make thrmselves efficient as 
(..nitres for the higher work of teaching and research in 
the subjects which bear on the principal trades of the 
district May tht rxamplc of Manch Mer spur them on 
to a bettpr use of iheir opportunities 


SOC 1 FTIES AND ACADEMIFS 

London 

Zoological Society April 5 —Prof h A Minchin vice 
president in the chair—R 11 Whltohouse Ihc caudal 
fm of the ltdtostomi Ihe paper dealt with llu structure 
of tin c uidnl fm in about fifty different spuic* of fishes 
mostly JJeostei md represent itiv of nc irly all the sub 
gn ups \fter <. aeh sub group a few gen ral remark* were 
added and these were followed bv a short summary of 
results dealing with definitions and the taxonomic value 
of the caudal Fin—I M S InglUh Some nutes on 
1 asmamun frogs 1 he paper w is based on observations 
made during rather more than two years risid ncr m 
Tnsm mn 

Paris 

Academy of Sciences 4 pn 1 4,—M V mile I icard in 
the ihair—i be president announced the dr itli of A 
Agn si z foreign associatt — -Wilfred d# Fonvlalla The 
theory of 1 ontcnelle relating to the constitution of <omrt* 
lhc author maintains the possibility of rontenelle s view 
that the omrt acts ns a gaseous lens and discusses 
Kf pier s objections to this theory —J Haag* The 

spherical representation of certain families of Lund — 
Rend Arnou* The longitudinal equilibrium and curvature 
of thi carrying surface* of aeroplanes I hr effect of 
increasing the curvature of the supporting surfaces is to 
increase the power of support but at the same time the 
resistance to translation is increased and the longitudinal 
equilibrium becomes unstable —A Votton tnd H 
Mouton Havelock s relation between double refiaition 
and the index of n fraction Havelocks formul 1 his been 
lerified experimentally by Skinner and McComb for the 
magnetic double refraction of right liquids and the 
authors have also verified it for nitrobenzene* Hus 
formula is based on the assumption that thf field modifies 
the distribution but it is also consistent with ih hvpo 
thesis that thcr is an orientation of the miRotrnpic mole 
tules —[ Cromm Ihe prolongation of the band [hx trum 
of nitrogen in th extreme nd and tht infra r d V 
Ordmlau \ ft\st matic error limiting the prcti on of 
the ( avendish o\pi riment \ in w mrthod f>r the study 
of gravitation Ihe error is caused bv a supplnu ntnry 
muple resulting from the ht ndin^ of tht suppoitmj, wire 
A mrthod is outlined bv which this ciior can lx eliminated 

L Oh4n«vMu Ihe specific rifndive p»wers or 
optn a) 1 onstnnts of dissolved sul»stan( pr in v iv dilute 
solution An int rference method was us<d ind th error 
due to dilTerenr s of tempenttire in th two vessels dis 
covered and lmunated lom atmn do ** not appear to 
have any sensible influence on th ufrntivn power of a 
dissolved substanii In sulutit ns <f wliili tb conccntrn 
lions are more than 05 gram p*r litre lours Wtrttn- 
•taln The paths of radio activ proj amis— \ Bmon 
and I Pournlar The reduction of th i hit rid of boron 
and arsenic by hydrogen under the influence of the silent 
dnuhorge Arsenic trichlnrid is 1 educed and a substance 
is formrd the composition of which corr sponds to As Cl 
this mav possibh be a mixture of arsenic and n lower 
chloride than AsCI \o subchloride of boron could be 
obtained—J Boufftult Hip acid dcolinls of ronifen, 

Jumpenr and sabinic acids Jumpenc acid was proved to 
be CH (OH) (CH ) COI 1 and sabimc acid 
C If (OH) (C II ) CO a H 

Thapsic acid extracted by h Cnnzonen from the resin 
of Thapua Gargamca was shown to be Identical with 
jumperlc arid—Mari el Daldplita Some Organic com 
pounds spontancoush oxidisable with phosphorescence 
Heven substances iin described which posses* this* 
property all having in common the group (S=C—O—) 
_ F Volssnst The detection of hexamethylenetetramine 
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in muiti and wines The process Is bated on the fractional 
distillation of the acidified wine followed by a colour test 
with albumen hydrochloric acid, and nitrous add The 
latter is stated to be a specific test for formaldehyde.— 
P Vuliiemln Materials for a rational classification of 
the Fungi impcrfecti —M i Idler Ohatslaa A drainage 
effect —H Sordlsr and R Morand The action of the 
ultra violet rays on trypanosomes The action of the rays 
has been followed continuously under the microscope 
The trypanosomes become rapidly granular, and their 
bodies, having the same refractive index aa the surround 
ing medium cannot be seen —M Leooq The toxic power 
of metalloldal arsenic This Is much less than that of 
corresponding quantities of arsenlous oxide.—Emm Soul 
Isoei A bird of the runner family confined to the high 
summits of the Peruvian Andes—Charles Nloolle and 
L Ma wes aui The experimental reproduction of the 
pustule of the East In the dog The possibly canine origin 
of this disease—F DMnsrt The search for fluorescent 
substances In mineral waters 


Royal Society op Am at 4.30,—H» Am sad Crafts of Tibet, aad 
the Eastern Himalayas J Clanoe White. 

Royal Gioorafhical Society at 4 30.—Dtwpoodi E, A. Martin. 

Linneah Society at B.— The ScedUwr and Adnlt Anatomy of Wtlwlluhi* 
mhmMEt Mbs M G _Sykn,-Anthomyidm auf dea Seychallan #•*** 
malt Prof P Stein.—The Dermaptara of the Seychelles Dr Malcolm 
Burr —The Ptaropoda and Hetaropoda collected by the Part y Sladen 
Trust Expedition in the Indian no**n Dr J J Teecn.—Die PiunoQckon 
Faana der Seychelles Dr G Eaderlela. 

FRIDAY Apeil h. 

Royal InsTmrncm. at The Telegraphy of Photograph*, Wiralem 
and by Wire T Thorne Baker 

Physical Society, at 3.— Farther Tests of Brittle Maternal* under Com 
blued Strew W A Scoble.—The Magnetic Balanoa of Curia and 
Cheoevcau C. Cbeneveau with A. C Jolley 

Iwrrmmow or Civil Engineers, at B —The History and Present 
Method of Quay wall Construction at the Port of Rotterdam H CA. 
Thlome. 

SATURDAY Aran. >3. 

Royal Institution at 3.—Bella, Canlloot and Chunea W W Scanner 


DIARY OP SOCIETIES 

THURSDAY Amiil 14 

Royal Society, at 4 30.— On the Vbwous Flow hi Meulx and Alhod 
Phenomena K N m (X Andrade.—The Refraction and IHipcnion 
of Argon and Redetermlnatioai of the Dispersion of Helium Neoe 
Krypton and Xenon C and M Cuthbertwn —The Action of the 
Radiation from Radium Bromide uron the Skin of the Ear of th Rabbit 
TOW Harm t —A Physiological Effect of an Alternating Magnetic 
Plaid Prof f*. P Thompson F R S 

Royal Institution at 3 —The Himalayan Region Dr Tom G 
Longstaff 

FRIDAY April 13 

Royal Institution at 9 —The Chemical Significance of Cryrtal Struc¬ 
ture Prof. W J Pope, P R.S 

IlomTunow or Mechanical Engines** at k—Fvrthw dttcuttion 
Compounding and Superheating In Horwich Locomotive* G Hughe*.— 
Prebmkl * Pmftr A Reaearrh on the Hardening of Carbon and Low 
tangaten Tool-steel* S. N Btayihaw 

SATURDAY April 16 

Royal Institution at 3—Bell* Carillon* and Chime* W W S termer 
MONDAY Apeii iB 

Royal Geographical Society at §.30.-0 lacier Enploratlon in the 
Eastern Karakoram Dr T G Longiuff 

Victoria Institute at 4 Plato* Theory of Public Education tn 
Relation to the Christian Doctrine of Human Nature Rev H J R 
Morston 

Royal Society or Arts, at 6 —Modern Method* of Bndt making 
Dr A. B. Searle. 

TUESDAY Aprii 19. 

Royal Institution at 3.—The Modern Development of the Problem of 
Alcoholic Fermentation Dr A Harden F K S 

Royal Statirtical Society at 3 

Zooiogical Society, at 8.30.— Note* on the Photuphore* of Decapod 
( rtutacea Stanley Kemp.—On the Varletle* of Mm rmttm in Egypt, 
with General Note* on the Specie* having reference to Variation and 
Heredity T Lewi* Bonhote —On an Example of Posterior Dichotomy 
in an Aylesbury Duckling G E Bullen 

Institution or Civil Engineer! at The Urn of Reinforced Concrete 
on the Wabash Railroad U S.A. P R Matthew* and A. 0 Cunning 
ham. 

WEDNESDAY April 00. 

Royal Microscopical Society at B —(OCritfeal Mlcroecopy (*) What 
did our Forefather* see In a Microscope7 E, M Nelson 

Royal Meteorological Society at *3% —Line Squall* and Associated 
Phenomena R G K Lempfert and H Corlem.—Dally Rain Cali at the 
Royal Obearvatory Greenwich, *841-1903 W C Nash. 

Royal Society op Arts, at 8.—Industrial England In *734 (the Date of 
the Foundation of the Society) Sir H Trueman Wood. 

Thursday April •* 

Royal Society at Ptjbrt The Incidence of Light upon 

a Transparent Sphere of Dimensions comparable with the Wave length 
Lofd RayleigH/oSm, P K S,-On theTmprobabSlity or a Random 
Distribution of the Stars In Space Prot Karl Peanoo P R S.—The 
Total Ionisation produced In Different Gases by the Kathode Kay* ejected 
by X Rtfyt Dr R D Kheman. 

Royal Institution at 3.—The Himalayan Region Dr Tom a 
Longstaff 

Concrete Institute aft 8.—The V ffaet of Sewage and Sewage Gams 
00 Portland Cement Coocrete S. H Chambers. 

Institution op Electrical Engineers, at 8 —Hydroelectric Installa¬ 
tions of Sweden A V Clayton. 
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the corre^pondencf of olbeks and 

GAUSS 

It i Ihelm Gibers sein / cben und setnc Werke Im 
Auftrage der N ichkommen heruusgcgeben von 
Dr C Schilling Zwelter Band Briefwcchsel 

zwischen Olbers und Gauss Zweite Abtb-alung 
Pp vi 4* 758 (Berlin J Springer 1909) Price 

16 marks 

EN >ears have elapsed since the first part of this 
volume appeared (Naturk vol lxi p 486) the 
editor having been prevented b) other occupations 
from completing his work, until he secured the co¬ 
operation of Dr Kramer The present part (or rather 
volume) comprises the vears from 1820 to the death 
of Olbers in 1840 Although it forms part of a pub¬ 
lication intended to keep alive the meinoiy of Olbers 
the real hero of this volume is Gauss not only because 
he was a greater man than his correspondent but 
also because the scientific work of Olbers was almost 
finished before 1820 All the same the volume serves 
to complete the picture of the charming personality 
of Olbers with which previously published letters had 
supplied us while it almost forms a diary of the 
scientific work of Gauss dunng the years 1820-40 
At the beginning of 1820 the new transit circle by 
Reichenb&ch had just been mounted at the Gottingen 
Observatory and Gauss was bus) studying what was 
practically a new form of instrument Hiough he 
was very fond of observing the Gottingen Observa 
lory did not accomplish as much as might have been 
expected considering the devotion of the director to 
astronomy and the fine instruments at his disposal 
This was partly caused by the various other pieces 
of work in practical science which occupied so much 
of his time partly by his never having an assistant 
until the death of Harding (in 1834) who held a 
rather anomalous position Geodetic work soon came 
to occupy most of Gauss s time The continuation of 
the Danish survey southward through Hanover was 
finally decided on in 1820 and the work in the field 
was carried out dunng the summers of the next five 
years most of it by Gauss himself who both on this 
and on the computation of the results spent a vast 
amount of time One cannot help regretting that so 
great a mathematician should have been obliged or 
found it necessary to do so much routine work him 
self instead of merely supervising its execution by 
others No doubt this work gave rise to several 
theoretical investigations of great value and occa 
stoned the invention of the heliograph by Gauss but 
these results would have been produced equally well 
by his brain if the fatiguing work in the field and 
the arithmetical drudgery at home had been done for 
him Attempts were repeatedly made at Berlin 
especially in 1824 to get a post created for Gauss in 
connection with the Academy of Sciences but they 
were never successful At Berlin he would have been 
relieved of all teaching work which he greatly dis¬ 
liked and his time would have been almost altogether 
his own The work oft the survey continued to drag 
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on the present volume givis full details about the 
various stages of it but everything of permanent 
interest has already been given in excerpts from these 
letters in Gauss $ collected works 

During the second half of the period in question 
Gauss devoted himself chiefly to researches on terres¬ 
trial magnetism and continued to keep Olbers posted 
on the progress of thw work Naturally the electro¬ 
magnetic telegraph which was established in 1833 
between the observatory the Johanmsthurm and the 
physical laboratory a distance of several thousand 
yards is described with pride and in full anticipation 
of the great possibilities of the invention The 
cooperation of Gauss and Weber in the magnetic 
work came to an end in 1837 when Weber as one 
of the seven professors who had protested against the 
King’s violation of the constitution had to leave 
Gdttingen In his letters Gauss expresses himself 
with great caution about this unpleasant affair be¬ 
cause as he says himself it was not at all unlikely 
that letters were tampered with while the) were on 
the way 

Though Olbers m his letters had no great investi 
gations to describe to his friend he had alwa>s some¬ 
thing of interest to say about the current scientific 
events of the day It is interesting to see him occa 
sionally give his opinion about some of his content 
porarles Thu* he considered W Herschd a good 
mathematical head but too much wanting as regards 
scientific education though his so to sa> natural 
mathematics generally guided him in the right dirtc 
tion As to Schroter Olbers thought that though Mad 
ler had spoken rather too severely of him he certainly 
had very exaggerated ideas as to what his telescopes 
could show and believed that no one but Herschel 
could verify what he himself saw or imagined he saw 

At a sort of running commentary on the progress 
of astronomy Olbers’* letters arc of great interest 
but their value to most readers would have been much 
increased if the editors had been more liberal with 
footnotes giving references to astronomical literature 
Thus when Gauss set* forth his grave doubts as to 
the alleged fraud of d’Angos it should have been 
stated that Gauss much later wrote a short paper on 
this subject, which was printed after his death also 
that the researches of d Arrest and G> ld£n have 
rendered it at least extremely doubtful whether any 
fraud had been committed Similarl) when Olbers 
assumes it to have been proved that Hell falsified his 
observations of the transit of Venus it should have 
been pointed out that Newcomb most thoroughl) 
established Hell s innocence The nebula mentioned 
on p 43 is N G C 7293 and the mysterious nebula of 
Cacciatore (p 461) is N G C 6541 as to which J 
Herschel showed long ago that Cacciatore had 
simply made a blunder in idcntif>ing a star (Gen 
Cat p 37) 

This correspondence fills two stout volumes in large 
octavo 1500 pages in all Is it really worth while to 
print every single word that a great man puts on 
paper? It is natural that a man should tell his inti 
mate friend at some length that his wife and children 
have measles or repeatedly give vent to his sorrow 
and indignation at the conduct of a good for nothing 
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son but it goes without saying that he does not want 
all this printed A judicious selection from these 734 
letters would have been very much more valuable than 
this unsifted mass of important and unimportant matter 
There is an excellent index which will be of great 
use to a reader desirous of referring to any particular 
subject In an appendix are given some letters about 
the negotiations to get Gauss an appointment at 
Berlin, and three very interesting letters from Bessel 
to Olbers from the year 1812 which have only recently 
been found J I b D 


COIONIAL FRUI 1 GROKING 
Fruit ran Jung in Brthsh Columbia By J T Be ilby 
Pp viii +190 (I-ondon A and C Black 1909) 
Price 3* hd net 

HIS is u practical work on the subject of fruit 
growing 111 British Columbia and w< recom 
mend it to any who have the intention of emigrating 
for the purpose of engaging in this healthful and 
interesting pursuit Bui not to these alone for the 
style m which it is written is sufficiently good to make 
the reading agree »ble to the gtnenl public It sits 
forth in plain but picturesque language the reasons 
that led the rancher to select British t oluinbia for the 
scene of his operations, it describes his journey out 
relates the difficulties the new settler had to overcome 
and proceeds to describe the measure uf success that 
soon ittended his labours 

Ihis success enabled him not only to win prizes for 
fiuit it exhibitions in British Columbii and in the 
Cnited States but also to send excellent apples to the 
Ruv d Hortuulturul Society s shows in Izmdon and 
gain for them the Socioh s gold medal 1 

The figures relating to the crops obt unable jier 
atrt in British ( olumbia ire almost bewildering to the 
cultivator in this countn who c in ntver bi certain 
even of n moderate return until the dinger of spring 
frosts is past at the end of M i\ The different* is 
cxplaimd b\ the sunnier skits freedom frum violent 
winds and storms and the presence of 1 most fertile 
soil 1 he allurements these things offer are onl> 
to those who irt content to undertak* the hard work 
inscptruble from colonisation Lnlcss the tender 
foot possesses a sufficient capital to enable him to 
purchase an estate already planted he must com 
rm nte b\ clearing iw a> the trees md under shrub 
from his plot and in this and all other work he must 
improvise wajs and means for carrying out the details 
which ar* simple enough 111 a more thickly populated 
countn but very difficult in parts of a colony in the 
first stages of development 

In these matters the reader will find much inter 
csting information in Mr Bealby s work He will 
realise how important it is that the work of prepuring 
the ground shall be done In a thorough manner and 
that careful consideration shall be given to tht plant 
ing of suitable trees Ihc settler has to take into 
account the kinds of fruit most likely to yield profitable 
returns and having decided thus far he must select the 
best varieties of each kind He must study his 
market the means that exist for sending the fruits to 
m irket and the length of time they will be on transit 
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The advice given on such matters as these Is per¬ 
fectly sound and therefore calculated to assist settlers 
very materially provided that instead of slavishly 
following them in detail they wisely modify them to 
suit best their own circumstances 

Mr Bealbv probably underestimates the cost of 
preparing the land, but this may be expected to varv 
in different districts and he appears to place too much 
importance upon the fact that in the Kootenay and 
Okanagan districts the fruit plantations are more free 
from insect and fungal pests than In other localities 
1 he explanation of this comparative immunity will 
probably be found in the newness of the land Pests 
are seldom epidemic unless the host plants are present 
in large numbers and so facilitate the spread of insects 
or fungi but they usually appear when the cultivator 
has planted vast ireas with the same kind of tree or 
crowded them into a hot-houst^ 1 as is the case with 
tomato and cucumber culture in our own country 
bor this same reason the best preventive is to plant 
thinly allowing each tr<x? is much isolation as can be 
spared with due regard to the >ield per acre It is 
satisfactorv from this point of view to note that so far 
ns can be seen from the excellent illustrations con 
tamed in the book it is not the practice to crowd the 
trees together in British Columbia The trees 
depicted appe ir to h ive plenty of space around them, 
therefore they are exposed well on all their sides to the 
good influences of sunshine and air which are con 
ducive to healths growth and a free cropping habit 
The evidence the book contains of the enormous 
help the settler in British Columbia may expect to 
receive from the Department of Agriculture and the 
British Columbii bruit Growers Association should 
be an extra inducement to emigrants to select this 
country for their new home Wc hope Mr Bealby 
will return to the subject when he has gained further 
experience for it has to be noted that he has only 
been eng iged in the industry since 1907 1 f ict that 

may cause sonu to receive his recommendations with 
a certain amount of ristrve especially so far as they 
relate to yields prices and returns 


STAAAf TABLhS 

Tables and Diagrams of the 1 hermal Properties of 
baturaUd and Superheated S team By L b Marks 
and H N Davis Pp 106 (London Longmans 
Green and Co 1909 ) Price 7 s 6 d net 
N immense amount of painstaking work is repre¬ 
sented by this little volume whkh will we 
think be of undoubted use to all physicists and 
engineers who have to deal with problems Involving 
the influence of heat upon water and steam The 
two authors are connected respectively with the 
engineering and physical sides of the great American 
University of Harvard and they have evidently 
formed a combination well suited for such an inveiti 
gation as this Until quite recently the only authon 
tative experiments over a considerable range of steam 
pressures and temperatures were those made by 
Regnault more than sixty years ago We now have 
however, the results of later experiments by Dietend 
Smith Griffiths Henning, Joly Grindley Peake 
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Gnessmann Knoblauch Thomas and others As the 
result of a careful weighing of these various experi¬ 
ments the authors present the following formula con 
netting the total heat of one pound of dry saturated 
steam with Its temperature (Fahrenheit) — 

H as 1150 3+0 -"45(< - a 1 2) - o ooo55o(#-212) 1 
The equation heretofore in use was H w 1082+0 305# 
which may also be put in the more directly compar 
able form of 

H =* 1147+0 305(/ — 212) 

It will be seen that there is a considerable differ 
ence in form between these two statements although 
as one is of the second degree and the other of the 
first it is not easy to tell at sight by how much they 
would differ over the working range The best way 
of comparing them is to set the figures in the old 
steam tables sid^ b) ^ side with those in the new 
I his we have done for each increase of 50 lb m the 
pressure The figures in brackets are those of the 
old tabks is taken from such a standard book as 
Pcrrv s Steam Engine ind the remaining figures 
are those of the t iblcs now published 
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It will bo seen that at the ordinary steam-engine 
pressures of 150 to J50 lb /in * there is wry little 
difference between the two sets of figures but that 
at lowir pressures there is some variation although 
in no case is it extreme On the other hand man) 
calculations involve the estimation of differences of 
heat content and in those cases it is essential to allow 
for nn\ such corrections m the received steam t ibles 
It is, thin fore hardly too much perhaps to suggest 
to those who liaw made important calculations with 
the old tables that the\ should recalculate their rt suits 
on the basis of these later fiures 

Anyone reading carefully what the authors are 
able to say in support of the figures they give must 
concede that their researches have produced tables 
based on what is probably the most accurate data 
procurable at the present time The theory of the 
steam engine will be considerably aided thereby and 
one cannot but regret that there are no tables of equal 
nccurac) applicabh to the working fluid in the internal 
combustion engine 

We regret that the authors should have pre 
sented the bulk of their results in the unscientific 
Fahrenheit scale AH who know the pitfalls which 
beset the paths of students will agree that of them 
-all the most common and dangerous is the elusive 
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32 in the Fahrenheit scale To have such a con¬ 
stant is never of an) use and its avoidance is the 
great merit of the centigrade scale Y\c should like 
to see these tables published throughout m the scion 
tific temperature scale 

The book contains two sheets of very useful curves 
which enabfe large numbers of simple problems to 
be solved by mere inspection Among the illustra 
tions given we quote the following — 

(a) A vessel of 4 cu ft capacity contains o 2 lb of 
water and 08 lb steam What is the pressure * 

(b) What is the entropy of 1 lb of steam at too lb 
pressure and 450 0 F t 

(1) Steam of 140 lb pressure superheated 1 o° I 
expands adiabatically with a ratio of expansion of 6 
What are the prissure and quality at the end of 
expansion 9 

(d) Steam at 100 lb pressure superhe lUd tx)° h 
expands in a nozzle to a pressure of 2 lb /in 3 What 
is it* final velocit) ? 

(1) Steam in a throttling cilornneter \s ith a pressure 
of 17 lb /in 1 and a temperature of 265° F The 
initial pressure of the st» am w is mo lb /in 3 Whit 
was its initial quality * 

It will be admitted that the readv facility with 
which such problems can be solved b) two simple 
sheets of curves is a great gain and many workers 
in scicnct ind engineering yyill be ill inkful for this 
help H h W'impkris 


S\ l Kb 1 bNOMS 

Snake \ etiotm in fmestigatmn of l enonious 
Snakes noth Special Reference to the Phenomena 
of tlutr I otomi B) Dr Hidcyo Noguchi Pp 
wu+315 (W ishington Carnegie Institution of 
W ashington 1909 ) 

T is now forty yeirs sinie b i)fer and Weir Mitchell 
laid the experimental found itions of knowledge of 
the chemical ch iracters and physiologic d ictions of 
snake venoms their investigations being inspired 
largely b) the desire to combat the high annu il death 
rate from snake-bite I he study of snake \cnoms has 
hoyyoyer obtained a gn uter interest since the pubhea 
tion about fifteen yi irs igo of ob cry itions dt mon 
strating the possibility of producing a high digree of 
immunity in anim ils md proving ihc inlidotal pro¬ 
perties of the serum of the immunised animals 1 hese 
phenomena in regard to sn 1U1 venoms hiving been 
brought into Une with siinil ir phenomena in regard 
to bacterial toxins especially have been bound up with 
and have contributed lirgil) to the ducidation of the 
problems of linmumt) which hav* in so many direi 
lions influenced modern medic d thought Hence there 
has arisen in reg ird to sn ike venoms a literature of 
high importance and from its involving scientific 
investigators in many countnis a literature neces¬ 
sarily extensive and dispersid 

\s the author of this book states there is nt this 
time in the 1 nghsh hnguagr no single work which 
treats of the zoological in itonucal physiological and 
pathological characteristics of venomous snakes with 
special reference to the properties of their venoms \s 
something more th m 1 mere umm irv of the position 
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of the present knowledge concerning snake venoms, 
Noguchi s publication merits high praise and it pos¬ 
sesses in addition a vitality which can belong to such 
a work only when its author has taken a living part 
in the researches by which this knowledge has been 
acquired 

It is impossible here to do more than indicate the 
scope of the book The earlier sections deal especially 
with the morphology and geographical distribution of 
venomous snakes, and with the description of their 
poison apparatus The toxic secretions their physical 
and chemical properties and the effects of various 
physical and chemical agents upon them are then dis¬ 
cussed A summary is given of the symptoms pro¬ 
duced by snake-bite in man and by expen mental 
poisoning in animats, and the intimate nature of these 
effects on the different systems is then taken up In 
detail. The last sections deal with the problems of 
Immunity to venoms—artificial immunisation the 
specificity and thetupeutlc value of antivenins, the 
interaction between venom and antivenm natural 
immunity, and the treatment of snake-bite 

It may be pointed out that the logical sequence of 
the last chapters is marred by the somewhat lrrele\ ant 
interpolation of sections on the effects of venom on 
cold-blooded animals plants die , between the chapter 
on natural immunity and that on the treatment of 
snake-bite We believe Improvement would be 
obtained by considerable rearrangement of the order 
of the sections 

The book contains many excellent illustrations 
especially of the different species of venomous snakes 
their anatomical features, and the pathological changes 
induced in the tissues by venoms Several of the illus¬ 
trations are reproduced from Fayrer's classic work 
but many are original For a book so well illustrated, 
the binding in the form we have seen it is inadequate 

As being the most Important practical outcome of 
the researches epitomised in this publication, the pro¬ 
blems concerned with the treatment of snake-bite call 
for special mention In regard to the nature of anti- 
dotism Noguchi definitely adopts the view, first pro¬ 
pounded and supported by convincing proof by 
Fraser, that this antidotism is not of the nature of a 
vital action but of a chemical reaction between the 
antivenin and the venom This vie* has subsequently 
been adopted by Calmette who at first insisted on its 
being a vital process and also by Ehrlich in relation 
to the closely allied antidotism of pathogenic toxins 
by antitoxins In its relation to venoms it has also 
received further support from experiments by Martin 
and Cherry and by Stephens and Myers respectively 
summarised in pp 248 and 140 of Noguchi's book 

With respect to treatment, the author chiefly favours 
specific treatment by antivenins and expresses the 
hope and expectation that sufficiently powerful anti 
venins ma f yet be produced to cure more severe cases 
of snake-bite than can yet be done He emphasises 
the necessity, as Fraser had experimentally demon 
ttrated of using large quantities of antivenin, a 
£tneral principle now being extended to the thera¬ 
peutic use of antitoxins in disease He places in a 
subordinate position all non-specific agents, such as 
permanganate of potash or chloride o' gold the antl- 
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dotal effects of which he believes to be very restricted, 
but still of some value as being quickly and conveni¬ 
ently applicable 

We may further mention that the book contains a 
good workable bibliography It is a book which will 
be of great service to future investigators 

THE EVOLUTION OF MANS STRUCTURE 
History of the Human Body By Prof H H 
Wilder Pp xu+573 (New \ork Henry Holt 
and Company, 1909) Price 3 dollars 
ROh WILDER defines the twofold purpose of 
his book as first to present the results of 
modern anatomical and embryological research rela¬ 
tive to the human structure in a form accessible to 
the general student and secondly to furnish students 
of technical human anatomy with a basis upon which 
to rest their knowledge of details, *' and there can be 
no doubt that, as the founder of a village newspaper 
would express it he has supplied a long felt want 
So much technical knowledge has to be acquired by 
the modern medical student in the brief span of time 
Between matriculation and graduation that there is 
an ever insistent tendency to curtail the preliminary 
scientific subjects in the medical curriculum The 
effects of a scamped education in biology are becoming 
more manifest every year in the writings of anatomists 
and physiologists, when, as so often happens, the 
results of long and arduous researches are thrown 
away for the lack of a modicum of zoological or 
morphological knowledge 

Prof Wilder's book if placed in the hands of the 
medical student will help him to bridge the gap 
between his biological and anatomical studies and 
in the later stages of his career, will help to save him 
from solecisms such as are being perpetrated far too 
frequently at the present time 
The wide scope of the work is indicated by the 
title* of its chapters which deal with the continuity 
of life, the phylogenesis of vertebrates the onto¬ 
genesis of vertebrates, the integumentary skeletal 
muscular digestive (and respiratory) vascular, uro¬ 
genital, and nervous systems, the sense-organs, and 
the ancestry of vertebrates, and an appendix on the 
classification of vertebrates 
The first chapter explains the fundamental prin¬ 
ciples implied in the terms phylogenesis and onto¬ 
genesis which form the subjects of the second and 
third chapters respectively 

The account given in these three chapters (a) of the 
factors which played some part in the evolution Of 
man, and (b) of the line of man's ancestry is tucki, 
and on the whole, satisfactory The author has en¬ 
tirely failed, however, to realise and to set forth the 
immense importance which must be assigned to the 
Dipnoi in supplying evidence for explaining the evolu¬ 
tion of the AmntoU < 

In chapters ill to x! (fctdttsive) the author has 
clearly stated the facts of comparative anatomy which 
throw light upon the morphology of the various 
systems of the human body which I have already 
enumerated These portion! of the work are of conr 
slderable value not only to the student of human 
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anatomy who wants to learn how the organs of man’s 
body have come to assume their form and structure, 
but also to the zoologist who will find In this book 
a concise statement of the light thrown upon the 
structure of vertebrates in general by the detailed 
study of the anatomy and development of one 
mammal 

The scope of the work is so wide that the reader 
cannot expect to find accuracy in every detail or a 
freedom from time-worn and conventional errors, but, 
In his preface the writer craves the indulgence of 
those who have directed their special attention to any 
one of the subjects touched upon, and the impartial 
reviewer is bound to admit that the merits of the broad 
view of animal structure given in this book far out¬ 
weigh its defects ( yhich on the whole concern 
matters of detail onl> 

But when it is noted that in the second chapter 
Prof Wilder properly insists that the one line of 
development by which the Primates have become 
differentiated is in that of then* central nervous 
system and especially that of the cerebrum (p 41) 
the reader has a right to expect something more than 
the rather perfunctory account of this system the 
influence of which has been paramount in making 
man what he is Nor is it too much to expect that a 
zoologist even if he has not directed his special 
attention to the question of the distribution of 
animals should know that the monotremes do not 

occur in New Zealand (p 33), and that Galeo- 
pithecus is not found in Madagascar (p 37)1 

In the final chapter a concise and impartial account 
is given of (a) the Annelid (&) the Nemertean (c) 
Gaskell s (though the name of its author is not men¬ 
tioned) and (d) the Protochordate theories of the origin 
of vertebrates, and the author ends his interesting 
handbook with the quotation from korschelt and 
Heider — The origin of vertebrates is lost in the 
obscurity of forms unknown to us G E S 


MAPS OF THE THAMES BASIN 

The Basin of the Thames (Lettered and Unlettered ) 
(Edinburgh W and A K Johnston Ltd, n d ) 
Price 125 each 

HIS publication consists of two maps, with and 
without names The map containing names is 
well designed and should be of great value for schools 
Contours are shown at 800 600, 400 300 200, and 
too feet and the areas of equal elevation are distin¬ 
guished by shades of brown The rivers art printed 
in blue and stand out distinctly from the light brown 
tints The names have been carefully selected, only 
Initial letters being shown for towns while physical 
names have been printed in a clear but subordinate 
type These have followed the lines suggested in a 
recent map prepared by the Royal Geographical 
Society 

Local names such as the New Forest, the Chilterns 
the North and South Downs have been necessarily 
retained, but to these have been added other names, 
not so generally well known, but descriptive of phy¬ 
sical features Such are the Forest Ridges of 
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Sussex Battle Ridge the Western Downs, the Plain 
of Selsey, &c It is to be hoped that these names 
which are now generally accepted, as being most suit¬ 
able will be used in all future maps, as a reasonable 
uniformity of nomenclature will avoid much confusion 
in teaching 

Railways British and Roman roads and the sites 
of Roman towns are sho^n in red A most instruc 
tive lesson will be possible by the use of this map on 
the difference between ancient and modern lines of 
communication and the sites chosen for Roman and 
modem towns The map shows clear!) that the 
Roman roads largely followed ridges and avoided 
river valleys or at any rate kept along the edge of 
high ground 1 he 1 ossc Way on the eastern margin 
of the Cotteswold HitU and the Icknield Way on the 
northern slope of the Chilterns arc excellent examples 
Most of the Roman towns were situated on higher 
ground away from the forests of the vallejs, and in 
positions suited for defence 

The companion map with no names expept initial 
letters of towns is disappointing It was probtbl) 
essential for reasons of expense to keep the representa¬ 
tion the same as on the named map but we feel that it 
might have been made much more effective if all the 
contours had been show n fronj too feet to 800 feet and 
if the areas they enclose had been marked by dearly 
defined brown lines The omission of the 500 feet and 
700 feet contour lines means that steep escarpments 
such as the southern front of the North Downs fail to 
stand out clear 1\ and the higher vallejs such -is those 
of the Chilterns arp only distinguishable by a close ex 
amination of the map Tor a map intended for phy¬ 
sical teaching the shapes of hiH regions aw of the 
first Importance and these need presentation in suffl 
dent detail to give some clue in connection of 
course with geological maps to their formation 

It is to be regretted that no county divisions have 
been placed on the named map A dotted line suffi¬ 
cient for reference would not have spoilt the 
clearness of the representation and would have been 
welcome to many teachers 

County boundaries as studied from political gups, 
have certainty plajed too important a part In past 
teaching but the reM 01111 they define can¬ 

not be ignored In anv s>stematic study of the regional 
geography of England or in that of local geography 


EARLY MEW s ON INShtl i IFF 

Experiments on the Generation of Insects By Fran 
cesco Redi of Arezzo 1 ranslated from the Italian 
Edition of JbHS bv Mib Bigelow Pp 160 
Portrait facsimile of original title page (1768) and 
29* plates besides illustrations in the text 
(Chicago Open ( ourt Publishing Co London 
Kegan Paul and Co Ltd 1909 ) Price 2 dollars 
N the early da>s of modern science much pioneer 
work had to be done In clearing away all manner 
of crude notions and legends partl> based on ideas and 
faulty explanations of facts or fables handed down 
from classical times and partly on popular notions of 
later date More than any writer of his period Redl r 
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ph>sician to the Court of Florence and also a poet 
of considerable eminence set himself to refute the old 
doctrine of spontaneous generation, and was mainlv 
instrumental in proving that maggots &c did not 
arise spontaneously In the surroundings where they 
are met with but originate from eggs deposited by 
the parent insect In fact Redi accomplished a similar 
service to science to that performed by Darwin and 
his coadjutors in our own time when they the 
death blow to the analogous doctrine of special crea 
tion though in the latter case the task was much 
more difficult depending rather on logical Inference 
from facts than on actual experimental demonstration 

Wc are glad to welcome a translation of one of 
Redi $ most important works his Espenenze mtorno 
alia Generazione degl* Insetti which attracted much 
notice at the period and went through many editions 
in Italian and I atm between 1S68 and 1688, and was 
reprinted frequently afterwards in his collected works 

After setting forth various classical theories of the 
origin of life on the earth, Redi continues — 

Although content to be corrected by anyone wiser 
than mysilf if ] should make erroneous statements l 
shall express my belief that the E irth after having 
brought furth the first plants and ammuls at the 
beginning by order of the Supreme and Omni 
potent Creator h is never since produced any 
other kind of plants or nnimnls cither perfect or 
imperfect and everything w'hich we know in 
past or present times that she has produced 
came solely from the true seeds of the plants and 
animals themselves which thus through means of 
their own preserve their species And although it be 
a matter of daily observation that infinite numbers 
of worms are produced in dead bodies and decayed 
plants 1 fed I say inclined to belie /e that thes* 
worms are all generated by insemination and that the 
putrefied matter in which they are found has no other 
office than that of serving as a place, or suitabk nest 
where animals deposit their iggs at the breeding 
season and in which thev also find nourishment, 
otherwise I assert th<it nothing is ever generated 
therein 

In proof of these statements Redi proceeds to 
describe the breeding of flics from maggots found tn 
dead animals dung fruit, &c He also discusses the 
question of the bees in the carcase of Samson s lion 
and thinks that they made their hue in the dried 
skeleton an explanation which is perhaps not quite 
impossible, though the general view nowadays is that 
in this (as certainly in some other cases where bees 
art supposed to have been generated from dead car¬ 
cases) the insects were not bees but flies (Erutahs 
tenax) which Were mistaken for them 

In a similar manner Redi discusses the origin of 
wasps and scorpions the effect of the sting of the 
fetter the cannibalism of lions, the habits of spiders 
the breeding of frogs and the tenacity of life in Mantis 
He was however, puzzled by galls, the insects from 
which are very difficult to rear, and was much per 
plaxed about their ongm The last portion of the 
book discusses lice and other animal parasites The 
illustrations of these and other animals are excellent 
especially considering the period at which they were 
produced 
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OUR BOOK SHELF 

(1) Smtthsonian Mathematical Tables Hyperbolic 
Functions Prepared by G F Becker and C E 
Van Orstrand Pp h + 321 (Washington Smith¬ 
sonian Institution, 1909) 

(2) Tafeln fUr numensches Rechnen mtt Maschttun 
Herausgegeben von O Lohse Pp vi+123 (Leip 
zig W Engelmann 1909) Price 12 marks 

(1) Tub increasing importance of hyperbolic functions 
in several branches of science and technology has led 
the Smithsonian Institution to furnish the computer 
with a more complete set of tables of these functions 
than was previously available In the handsome 
volume before us are printed the natural values to five 
decimal places of the hyperbolic sine, cosine tangent 
and cotangent of u expressed in radians The argu¬ 
ment u advances by ten thousandths from o to o 1 
by thousandths from 01 to 30. find by hundredths 
from 30 to 60 The logarithms > 8f r the above values 
are also given in separate tables In order to facili 
tate interpolation the first derivatives of the functions 
multiplied by the tabular interval are tabulated in 
units of the last decimal place To meet the rare 
cases m which higher values than six radians occur in 
calculations some very high values of exponential ±u 
are appended to the seven place tables of the ex¬ 
ponential and its logarithm which are printed later on 
in the volume To aid the computation of hyperbolic 
functions of complex variables such as smh (u±iv) 
the values of the circular functions mn u and cos u 
and of their logarithms to five decimal places are 
provided with u expressed in radians Tables arc also 
provided of the gudermannian of u to seven places in 
radians, and also in degrees minutes and seconds 
A few supplementary tables are printed for the con 
venience of the computer, one of which gives the 
natural logarithms 01 numbers from 1 to 1000 and 
another provides for the conversion of radians into 
angular measure and vice versa 
In preparing this volume a good deal of independent 
computation has been necessary in order to attain 
completeness and accuracy In the introduction there 
is a useful compendium of formulas and integrals in 
volving hyperbolic functions 
(2) Prof Lohse of the Astrophysical Observatory 
Potsdam has published these tables of reciprocals in 
order to simplify and extend the use of calculating 
machines in scientific computations These machines 
deal readily with addition and multiplication but in 
order to grapple with division it becomes necessary to 
take first the reciprocal of the divisor and then to 
multiply e g to exhibit n-r 1 759 as »xo 5685 In this 
volume we have provided for us five-place values of 
the reciprocals of the natural numbers from 1 to 
cooo and of the reciprocals of the trigonometrical 
functions of angles from o° to 90 0 for every hundredth 
of a degree Appended to the above are a few 
shorter tables, the most Important of jwhich is^one of 
square roots, giving the values of */a and V100 side 
by side very conveniently, for values of a from i to 
1000 

Lehrbuch der prakttschen Phystk Bv F Kohlrausch 
Flfte Auflage Pp xxxu+736 (Leipzig G B. 
Teubner 1910) Price xi marks 
It is not necessary in general to say anything in praise 
of a book which reaches its eleventh edition but there 
are special circumstances accompanying the appear¬ 
ance of the eleventh edition of the late Prof F 
Kohlrausch ’a Lehrbuch der praktischen Phyaik 
which justify a feto remarks In the first place the 
preparation of this edition was one of the latest occu 
patterns of its author who died in January (see Nature 
February 3), a few days after its appearance Through- 
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out the forty years the work has been in the hands of 
students of physics it has remained the pet child of 
its creator and every page bears evidence of the care 
he bestowed on it In the work of revision for the 
present edition, Kohlrausch was assisted by a number 
of his former pupils now distinguished for their re 
searches in special branches of the subject so that it 
embodies the experience of the leading physicists in 
Germany As an example of a section of the book 
only possible under a system of collaboration of this 
kmc! th it on radio-activity b) Prof L Dorn may be 
mentioned as of special value As a result we have 
a book thoroughly up-to-date which as a work of 
re r erence for the physical laboratory stands in a 
unique position both on account of the large amount 
of valuable matter it contains and for the completeness 
of its references 

In the second place the author gives us in the pre¬ 
face a glimpse at the phvstcal laboratories of Germany 
fifty years ago There were then about two dozen 
professors of pty^ics a dozen assistants and possibtv 
about two dozenfsehior students engaged in research 
in the whole of tne country Apparatus was scanty 
and had to be purchased out of a very meagre annual 
^rint \ new professor who could bring with him 
his own apparatus was regarded as a special windfall 
Systematic instruction m practical physics was given 
at Konigsberg Berlin and Heidelberg Universities 
only but the need for better organisation of the 
universities in this respect soon became pressing and 
w is nut b\ the tppomtmcnl in the Inter sixties of n 
number of professors who had received their practical 
training m the above laboratories under Neumann 
M igniis uid kirchhofT The chnnge whuh b is tome 
about since then is remarkable There are now manv 
single laboratories in which a greater number of senior 
students are engaged in research than were so occu 
pied in the whole of the laboratories of the country 
half a centurv ago 

Ihe s ihotlmuster s \ ear book and Directory igio 
* Reference Book of Secondary Education in 
Fnglnnd and YVnlcs Pp lxxi+448+700 (I-ondon 
I hi Yearbook Press c/n Swnn Sonnenschem and 
Co Ltd 1910) Price 75 6 d net 
This is the eighth annual issue of what has become 
an indispensable source of information to the educa 
tional workir It consists of three parts containing 
r<specti\el\ general information alphabetic d lists of 
setondnrv schoolmasters ind a list of secondary 
si hook We are able to say from experience that 
the educational particulars provided by this work are 
nccur ite ind up-to-date Among new features of the 
book this \ear are important alterations in the section 
dealing with county and borough education authorities 
It is interisting to note that the directorx npw con 
tains more th in 14 000 names and that the list of 
secondary schools numbers about i a oo Altogether 
the book deserves 1 wide circulation 

f j,vpt and the Egyptians By the Rev J O Bevan 
Pp wii + ^4 (london George Alien 1909) 
Price 5 s net 

Tins is a compilation of miscellaneous information 
about hgvpt and the Egyptians their History 
Antiquities Language Religion and Influence over 
Palestine and Neighbouring Countries written in old- 
fashioned style It has no particular plan and 
meanders about from one subject to another but 
not unpkasmtl) Sir G H Darwin who disclaims 
anv thing more than thtf superficial knowledge of 
Tgvpt which is open to any hurried tourist has 

done Mr Bevan the honour of writing a preface to 
his little book which will no doubt give considerable 
pleasure and convey a good deal of Information and 
instruction to manv rc idirs 
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LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions 
expressed by hts correspondents Netther can he undertake 
to return or to correspond with the writers of rejected 
manuscripts intended for this or any other part of Nature 
Ajv notice u taken of anonymous communications ] 

The Term Radian in Trigonometry 

Or Thomas Mi ik in his lett r in \\tukk of April 7 
(p I ^») l0rr its thi 1111 ipprehrnsion implied in the ‘New 
English Diction in viz ih supposition that the word 
radian was first introduced in ih Iroutist on Natural 
Philosuph) bv 1 honisnn and I lit 

Dr Muir savs h it si th word in iSiw) in St Amin ws 
and goes on to a\ th it it wa aftir convirsation with 
inj father the lat< I rof James lhnnison In f 1 1 guw that 
the word was fin ilh adopted m 1874 

1 should likt 10 point out that mv f itht r idoplr d th 
word some Vi irs before h 1 one to ( lasgow 11ml b for 
he met Dr Muir I hav 1 m* morundum in m\ fathers 
writing mi) inf, that thi n 1111 was propo *d l\ him in 
Ju!\ 1871 old it ipp< trs in th printed 1 \ inun ilurn 
questions sit bv him in th ^tnrril ills ixmiiniinn in 
Queens ( ollege Belfast on June 5 187 $ and pubh h *d 
I b< heve in the college 1 alt nd ir 

1 well remembi r s» v r il ionv r ilions bt tv\ n 1m f ith r 

nnd Dr Muir with r gird to th vise or this md 1 iht r 
words but radtan h id lire ulv ts en adopt *d puhhi Iv 
bv m\ father and «pp irentlv h id bin ilr adv ind |> n I 
mtlv usd l» Dr Muir Jvuts 1 homnon 

2 2 Wentworth II ic \ wn tl -cn lvm \pril 12 


The Y r llow Colour in the Stoats Skin 

In her It tt r to \\tirf of Moth 24 Mi I 11 1 
n marks on tin iinirvvillow 10lour in numb r 
of tht stmt famih wli n ih wintu whit mug 1 in 
tornpltU iddinj, Ih r c in tlm be hltlf doubt tbit 
the vtllow body produced irtiflu 1 illv in the fur of Ih 

dbino rat is 1 substime snrul ir to the villow pigin nt 
of the stoats wintet Loat I do not know wheth r 

it has been reiortl d though I should have thought 11 
thit a stoat s fur of the pur st whit will aft r exposur 
to light in a mil um m frr a turn \ -irving with th 
lntonslt) of the light nnari'iblv turn di tinrtlv \ 11 nv 
fainter howiver than canary* llow 1 hivi mill 
o chi mu ol or 11m ro c opn nl \ mmi il ion if fur n 

) 1 flowed but the u u il n ison issi^md for th tiling 1 

thi absorption bv the h urs of a mall um unt of f tt t ur 

of the skin induced bv tin light ind h it of mum r I 
understand also th it rmme kept in a d irk i li mib r 01 
box the temperaturr of which 1 high will do turn villow 
Stoats m this parr of th country oft n Ixiim vvhu 
rarlv in the si 1 son In fun, mv r al cold w Hh r Ins 
occurred IIfm v O 1 f rrks 

Thi Museums I ivrrpool \pril 12 


Transit of Halley s Comet across Venua and the 
Earth in May 

I BEO to direct alt ntion to th following 
It is mv intention nt kmfjirl in I inmarki n fin th 
north of Norwn) l »g th i with im 1 » tint Mr () 
Krogness to tnk magm tie ind it mu ph ru oUm nations 
during the period M iv 7 to June 1 n xt in conmillon 
with the transit of H ill v lomil at ro th un di 1 
on May 18-10 

It is conceivable tint thi tail of tin count m ly consist 
chiefly of ibctnnl corpu mhr rut ind if this be o 
we should rxpett tint th e r iv owing to earth 

magnetism would bp Iriwn in in th I ohr regions in 
zone** analogous with th turori zones i uminj, Ih tul 
of thi comet to be 1 f ufli 1 nt It n^lli to r j h the arth 
Thesi ravs will Ih n in rnh a cn vrnsi amongst 
other things magn tu mflu mi ind 1! itrn indue turn ir\ 
effects espei tally tr n^ in the I olar ri gions and it i< 
particularlv such effect w ar d sirous of tricing Th 
tall of the comet if it should rensist as abon is umed cf 
such ndnnt math r will lit r its !npe nt 1 virv con 
siderable clistam from ill e irlh and wi mu> xpe t to 
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cee similar formations of light to those which occur during 
m> experiments with kathode rays around a magnetic 
terrella 

In m\ workt The Norwegian Aurora Polaris Expedi 
tion iw-1903 descriptions will be found in several 
1 meg of these phenomena^ but to elucidate the subject 
ere I append a few new Illustrations which show very 
plainly th> shape of these formations of light 
Fig* 1 and a show how the rays are drawn In in belts 
around the magnetic poles of the terrella corresponding 


February p 57) and it is not Impossible thnt Indication* 
of an alteration In those parts of the comet s tall nearest 
the planet may be noticeable 

YVe may then possibly expect to find traces of the rat* 
being drawn in towards the polar regions of Venus in a 
manner similar to that demonstrated by the experiment 
shown in big 4, or a more or less distinct bending of 
the comet s tail assuming Venus to be magnetic 
The probability of such being visible must however be 
admitted to be smull os the central lino or the tall if It 



I 1 lii 1 V r » a. 

with tin polar light sums on the earth Thev arc taken 
looking along ind perp< ndn ul ir to tin niagmiu axm 
hig i hhow'. the t.pirul rin^ of light around a magnetic 
north poll 1 ^responding to the south pok* of earth 
magnetism YVi find thine belts of light sum limes as 
here with a tolerably ivin strength of light like a ion 
tinuoux hand and at nth* r Ilium we find th* rivs con 
cent rated in three limit'd streak* with will defined 
positions around the nugn th polls of the tirrilla 

1 ig j also shows an equatorial ring Tills phi numenon 

of light is m ignifin nt 
but unstablr it is diffieult 
to produce it may 
suddenh appear nnd sud 
d nly vanish as the rivs 
which run round the 
tornUi at the equator an 
difhcult to obtain suffici 
i nth mm ntratid for the 
rarefied gn to illuminate 
thim \i the lowir part 
of Hg 3 nnd on hig 1 
a iharartcristn point'd 
tongue of light will be 
seen which is drawn in 
and shows the mafinrr in 
which the ravs here comi 
into thi terrella Hie 
magnetic equator is in 
Fig- 4* dlcnted on the tcrrellm by 

a dark line 

It mat now be imagined that analogous formations of 
light mnv be observable around the earth of the ray* 
from the comets tall on May 1&-19 Hie downward ray* 
the i olar region* will 11 i* true be difficult to observe 
in northern parts owing to the northern declination of the 
sun but in Antarctu region* there may be more hope 
of doling so and the phenomenon would then probably 
appear somewhat similar to the aurora australis At night, 
in low latitudes one may coiccivc the possibility of a 
ring like the equatorial ring being observable 

\bout Mav a the comet will be In the vldnltv of Venu* 
(see Bulletin de fa SoiiM astronomiqu/ de Franc* 
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is directly away from tin sun will be at 1 ion iikrtbk 
luight HUwe th( planet but I dthir neverthekb* to direa 
thi attention of ustmnonierh to th j»c londitlons a» Venn* 
if us htrongly magnetised a* our e irth must be expect'd 
to exercise a noticeable mflumu on the tail of the comet 
at a distance of several million kilometres specially if 
the rays in thi tail an easllv dnviutcd b\ mugnaiL forep 
] his phi notm non mav in use it is pr sent be 
determined b\ astronomical observations of thi comet * 
tail and Venus in the period M iv i-* and I beg there 
fore to ask astronomers in the interests of suc-nce to 
muke arrangements for thi necessary observations If 
possible and to favour me with a short account of the 
result* Ka Birr eland 

Univerwtetets Fysiskc Instltut Christiania 
March 

Neutral Doublets at Atmoapheiic Pressure 

In hi* papers on magntto-kaihode rays Prof Righi 
assumes thi presemc of neutral doublets formed of a 
positive and negative Ion In more or less stabh eombina 
tion Sir J J Thomson has independently put these In 
evidence verv elt arly in his experiment* on po ltive rnys 
Working mdependentlv we have made some observations 
whieh point to the exist* nee of such doublets at at mo 
spheric pressure Ionised gas 1 * drawn through two 
insulated metal tubes along the axis of each a thldU 
Insulated wire electrode is fixed These wires enn be con 
nected in turn to a Dolexalek electrometer and the current 
between tube and electrode measured The ionised gnt Is 
produced by splashing mercury or bv heating lime or 
aluminium phosphate on a strip of platinum foil Whh 
a certain blast In one case the current reached its satura 
tion value on the first electrode with a voltage of 330, 
being then 130 in arbitrary unit* Raising 'the voltage to 
656 did not increase this by one division, tne extreme read 
Ings at the intermediate voltage* were isfi nnd 130 so 
that the obnervations were quit* regular Nevertheless, 
with 656 volts on the first electrode a currant can be 
detected at the second this in some cases amounting to 
a* much a* 10 per cent of the original * 

Lime give* a Urge excess of negative mercury and 
aluminium phosphate of positive ions but in each case 


.s 
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tried the current* on the back electrode were practical!) 
the same Independent!) of the sign while the same 
Ionising agent wa* h*ed The saturation curve* also 
present a peculiarity in u large number of cases Tho 
curves become nearly horisontal at about 340 volts after 
which the) rise again rather rapidly and finally become 
flat at about 3ao volt* Lach of these results is readily 
explained if we assume the presence of neutral doublet* 
which are broken up either bv collision* or by the aition 
of the field Further experiment* ar** bung m ide 

A h IrARBKTT 
J J Lonsdale 

Cass Institute E G. April 13 

Tha Etiology of Leprosy 

Is Nature of April 7 I have read with InUropt the 
article on L>r Ashburton Ihompson s report on 1 cprosy 
in New South Wale* In that report Dr Thompson 
(one qf our foremost authontns) ha* re pi at d a state 
moot made in sever^of hi* fornur paper* avowing distrust 
In tDfc doctrine of ■Btogton and in the efficac) of isolation 
A* u prtv ntive nSHlirt In commenting with surprise 
on his opinion the writer of th article sa>« — 1 One 
would hiv thought that tho suueb which h is alttmleil 
tho practu of isolation in Norwa\ during tin. past fortv 
year* afford *<1 sufficient evid< nc of its value even to tht 
most scepticil 

Now 1 am quitp with Dr Thompson in his opinion md 
must tsk t> be dlowpti to tit* in th tit ircsl possible 
terms that not only is there no n ison to believe that 
ittempts at isolation have taken any share whntevir in thi 
diminution of Norwegian leprosj but much to thi 1 mtrirv 
1 fiflt th disease his d dined ind contmu s to d 11111 is 
hippih true 1 h propter h )f how v r f ills ull rh 
when vv r totals th it ih r ha hi n during tin js ri >d 
jf its J ilm no 1111 r as ( whit ever in 1 olntion lb r 

bis n \ r b n in Norway m\ 1 elation dirut d igiin t 
on! igu n l h fir t I irgi 1 pi r ho pit il in V r\\ i\ w r 
link bv tho who did not !m It v flit b isc 1 nlagi m 

<l>i Dam 1st 11 and oth r ) inti who wislicj imph l« 
nrrvtnt in in mg s ind to provid iimfortib) hi 111 
V\hm thr bitillus wis discovertd th old th nrv 
tf contemn \vn reviud ^nd ubsiquenth c rtiun 1 d 
nactm nl v\ r pi d but there \\n no nur 1 111 

irrmg in nt for 1st lain 11 Quit th< icntruv 1 r un 

ihm d i\ t) thi th numb* r if tho t 1 11 it d h 1 b* 11 

ptogressiv h reduc* d 1 hi Upers hav hi 11 1 ft it horn 

with tb ir r litius N t tho dis ast has d Im d It 

m iv b« not d that it w is declining Ih f tre It must U 

obvious that it ha bun dung out und r sun orh r in 
lluinc* nnJ th it th 1 vlupi which no on* hid tin uj,ht 
it worth vhil to prcAid could not po Hills 1 * the ciu 
1 it mi in pi mg _ju t remark that during th sun ]x riod 
1 parnll I ffort for tlu extirpation of ft prosy v is lung 
made in South \fnca There efficient isolation lews wen 
pissed md pl» ntv of accommodation provided Without 
flinching rompulsory isolation was carried out lilt 
ir ult in shown a steady md alarming increase in the 
disease 

( ompulson isolation has nev»r been attempted in 
Norway and it ha* been ri^dly enforced in South Africa 
I lie results have been conspicuously opposite to what 
Mievcrs in contiglon would expect The true explani 
tlon in each cok is I believe not difficult to giv but 
I must not intrude upon your space further than simply 
to assort thit it has nothing to do with belief In contagion 
and attempt* at isolation Dr Thompson 1* l think 
more than justified in the doubt* which he has expressed 
and it rests with thosi who In future quote the Norwigiun 
fact* to sh iw that th* v reully bear the interpri tation 
which thev give to them Jonathan Hutchinson 

‘'IR Jonathan Hutchinson «s views on the ttiology of 
leprosy are well known to be opposed to the generally 
accepted view that it is un infectious disease caused b) 
Hansen $ bacillus Thev were ugaln brought before the 
second International Conference at Bergen August ib-iq 
loop Nevertheless tho conclusions carried by tho delegates 
were opposed to them The second International Suentifii 
Conference for the suppression of the disease reaffirmed 
in all aspects the conclusion* adopted bv the first confer 
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vnee in Berlin tKq, whm tin attitude of Dr Ashburton 
Thompson towards thi am pud etiology wa* before the 
delegates I rprosv w 1 i(firmed to be a disease com 
inumcabli from one pi r on 10 another No country no 
matter what its geographical nuitlon mav be is secure 
agunst infection ind thi idoplion of proper measures 
against this possibility was recommended — Having re 
gard to the favourable r suits whuh havi been obtained 
in C erman> In 1 md Norwav md Sweden by isolating 
the patient* it is dtsirabli. thu} infected countries should 
gdopt the sim* measures 

In SJorvvuy the Law as fvrmulilxl i^nln in 18S5 gave 
the Sanitary (.niiimisoion or Bimid if Health in eath dls 
trict thi right to 01 d 1 a It p< r if h will h\ at home to 
have his own room-at It ist his 1 \vn bed his clothes 
ought to lx wnsluxl xeparudv to hi\r his own iting 
nppnrutu —sj>oon fork kmf \e If h cinnot or will 
not conform to this rcgi n n hi 1 obliged to mt r nn 
asylum I here an th i 1 who hold tli it lipro v is less 
easll) commumc iti d from th sick than is cm umption 
Dr Thompson apparentl) imph th it special \x caution# 

therefore seem to bt unn aerify in kprosv btcaun. in 
the past thev h iv» Lm« 11 ignomf for tuberculosis but in 
the opinion of th writ r it would bi of norniou* 

iidvant ig» t » th pulihi w d if die r ^ulati n is ipplv 

mg onlv to leptr run lining it hom could b enforced 
In regerd to tuberculosis V» 1 mutttr of fact the umss 
of the 1 prosv I iw in N< rw i\ hi 11 on th miti uiv 

of Dr ( lnus 11 in n I rc tin r c. f the disen 1 r f the 

Jiaallus i prut to th nf vr tn 111 jf inal >gi us r gut 1 

lions <s propbvlutir mt t un s lgun t tub rtulo 1 in 1 h it 
t imntr\ since moo 

It liter nothin^ in th f the 1 \ if ^1 g ition tint it 

was ipplud in Norw »\ In Dim 1 n I f r II in n 

Dinul ns pupil 1 I li \ lid 1 m v ud th 1 pn 

bmillu Nir will uiv u lul puipi 1 1 v -cl t v l) u 

inu, th 1 llu icv in tlu ipplu iti >n if th 1 iw >f ^,r ^ \ 

ti mi in Norwi) 1 impugn i bv Su Jonah m Hutdim 11 

Dr \ hburl m dump in uitiu in hid b n t it fullv 

studi d bv th wut r f th jitul and pi s I in il 111 

as sjmciiI pi ulm h 111 1 1 it ibl v n 1 qu nl !u 

1 uncotivmt li him 1 ih v h tv 1» 11 I> ill \p it 
il legit s nt tv\ 1 sin i i\ ini rintunil c inf r 11 til 

>nd if whuh vv i lull m N iw iv it If 

1 in \\ am k )t rnh Vku 11 


Auror I Display 

1 m ki w is 1 v r\ fm displ i h r of th iurt r 1 
h tw n S md > pm I li n mir f th ph nom m n 
\\ is ufiiu nlly dc uiv m irl d ltd r\ moit tli in 1 
1> iv>mg nolle. 

IJ>L curl tins md shifts of light ill hd th it ri^m 
ovcrheid lidnting fr< m 1 \ unu 1 f w il gi t the 
north of C a tor mil I ollux \t itm )* m tuv 1 Tm 
curtains of light loulil li* n 1 j tig tli r n ir thi 
ridiant centre om of 111 ni pr 1 lin; u\er ill outhern 
and others i\pr the north rn Iv \\ h n vilw I 1 the 
north or south tlu thin v il lit w d tn il s of light ill 
mdinting from the point cf ctigm v ih ii \\ li n vuwed 
towards the cist or w t 1 / nd on ih lij,bt was mo t 
bnlhant ind the wuvv natui f tht- hinging curl uns of 
light most marked 

Tor at feast in hour tli cuitims or lnngmg veil* 
of light could bt 111 origin ling iIkv and spre idlng In 
all directions north south it an 1 w st The ndnling 
1 ffect vvis of eour du li t> r pe tiv I h re wa virv 
little wind it tlu luiK mi the curtuns if light s cm d 
to travd with it An 1J1 1 * tT t which w is most nurktcl 
w -ik tint the a 1 an 1 w t 11I of i curt un des ending 
to th nirth of th js in 1 f view curv si tow ird th 
north whilst the end of the url mis which di si nd* J 
to the south of th point if view of th observer curved 
to th south This urvmg onlv showed ilsdf when the 
curtims were low i>wn md I wing thtir bnlllimv I lit 
could be no doubt but tli it th whole plnnonvna origin itid 
in i compur itivch null ir a to the north of ( t nr md 
Pollux 

I hi d iv Ind be n tin in I bright and 111 grouni wi 
free from snow iowirds h ilf past nine th skv liec miu 
fuuty R M Di fxi v 

North Bnttkfird SaskitchcWin Cantda 
March 38 
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THE FREE ATMOSPHERE 1 

T HE publication referred to below adds yet another 
to the senes of memoirs issued by the Meteor 
olugical Office In the past few years It furnishes an 
example of comparatively rare occurrence in original 
scientific investigation of the successful cooperation 
of private and official enterprise 

The introduction by Dr Shaw contains a short his¬ 
torical account of the progress made in the investiga 
tion of the upper air and a summary of the more 
important results obtained It includes a welcome 
bibliography of the chuf Fnglish publications on the 
subject 

The work in this country was be^un so long ago as 
174O by Wilson and Melville of Glasgow and the 
balloon ascents of JefTrus and later of Welsh and 
f Hisher maintained our position in the forefront of 
upper air research After a period of comparative in 
action the investigation was renewed at the insti^n 
tion of Mr Dines at the beginning of the present 


[April 2*. 1910 
_ 1 — _ 

6 inches midway between them Ti •? kite is used if 
the wind aloft is likely to exceed 40 miles per hour 
Steel piano wire 1/32 inch in diameter having a 
breaking strain of 250 lb is used with ail the kites 
If when a kite is flying it appears probable that 
putting on more kites or letting out more wire will 
Increase the strain to more than 100 lb the attempt 
is not made owing to the risk of breaking the wire 
especially as records from greater heights can be 
obtained with registering balloons It ought how 
ever to be borne in mind that the results for tempera 
ture and humidity obtained by balloons are less trust- 
worthv than those obtained by kites and this is of 
especial importance in connection with the dail> varia¬ 
tions A kite cm be kept for some time at a nearly 
constant level and the kite and instruments remain 
exceptionally well ventilated without artificial means 
Dines’s use of embroidery cambnc at qd per vard 
and black dress lining at $d per (yard for his sails 
recalls Stokes k marked preference jof candles for his 
optical experiments The art of using the simplest 



century Dines began his work on the west coast 
of Scotland in 1902-4 and continued it first at 
Oxshott 13 miles south west of lxmdon and after 
wards nt Pyrton HiU 40 miles wtst by north of 
London 

The report deals with kites pilot balloons and 
registering bdloons and contains a summary and 
bru f discussion of the results obtained 

1 hret kinds of kites all of the box pattern are used 
at Pyrton Hill No 1 is 9 feet high and has sails 
y feet wide and 18 feet long It is used in light winds 
V* 2 for standard use is very similar but the sails 
taper from 3 tefct at the front and back sticks to 2 feet 
4 inches at the sides No 3 is only 7 feet high and 
the h&iI edges form arcs of circles, tne width of the 
sails being 2 feet 6 inches at the sticks and 1 foot 


The F*m AtMpim In the R«fkw of the BritUh Ii|m 
C ontribution* to tbo Invwtlfttion of Um Upper Air comprisjtg a Report by 
W H Dine*, P R.S on Apparatn* and Methods to Mm at Pyrton Hilt, 
with an Intr- diictvm and a not? on the Perturbation* of the Stratopfaert by 
Dt W N Shaw FRS, Director of the Meteorological Office. Pp. iv+jk 
{Locdofl U M. Stationery Office, 1900.) Price bjm 
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things to the best advantage runs some danger of 
being lost in the laboratories of ready madi app mitus 
and arranged experiments It ip refreshing to find 
instances of it in an official publication 

\ good deal of trouble is taken to make clear by 
diagrams and description the method of lettin^-out 
and winding in the kite wire Mr Dines having dis¬ 
covered bv long practical experience the places where 
difficulties arise has taken the trouble to invent the 
necessary safeguards and to give to others the benefit 
of his labours 

The meteorograph used with kites is shown m Fig * 
1 \ B big r B shows the exposed under surface 
of the apparatus The separate parts arc (1) the lever 
and thread of the anemometer (fc) the thermometer a 
spiral metal tube containing spirit, (3) the dock, (4) 
tne cover of the aneroid barometer (5) a metal cover 
protecting the hair of the hygrometer In Flg v 1 A, 
the recording pens are (1) humidity (2) atmospheric 
pressure, (3) temperature (4) wind velocity The sur¬ 
face shown m Fig i, A, is covered by waterproof doth 
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when in use The instrument is tied in the middle of 
the kite partly for convenience partly, presumably to 
shelter it from direct sunshine 
The record is made on the cardboard disc shown in 




rig 1 \ The diflicultv of procuring cardboard which 
is not warped by varying humidit> and the occasional 
thickening of the trace through the running of the 
ink suggest that it would be on improvement to use 
a smoked metal sheet 

The anemometer deserves special mention because 
it is simple and unique It consists of a light a Hu 
loid ball of 3 inches diameter suspended by about 
feet of fine cotton and the velocity of the wind is 
deduced from the tension in the ad ton The effect of 
the wind on the cotton is neglected but it appears 
doubtful if this is justifi ibU With cotton 02 mm 
in diameter the urea exposed to the wind is ncurlv 
one-third that of the ball used 

Pilot balloons are usu illv sm ill balloons 2 $ feet 
in diameter which are sini up to determine thi wind 
at different altitudes Observations are made b> 
theodolites it the end of a base line or at times bv 
one theodolite the rate of ascent in that case being 
calculated from the free lift and diameter of the 
balloon 

It is assumed that the rate of ascent is given by 
L a »* /urV* 

where L is the free lift r the radius of the balloon 
v the upward velocitv p the density of the Mr and k 
a constant The v dues of m calculated from ten sets 
of observations given in the report show great Irregu 
lanty vailing between s5*io- 4 and 156XX0- 4 an 
C G S units or between 1/480 and 1/170 in the units 
used in this part of the report (grains feet inmutes) 
Unfortunately no information is given and no reasons 
are put forward to account for the variations beyond 
a vague suggestion of convection currents It would be 
interesting to know how much of the variation could 
be attributed to (1) the deposition of dew on the 
balloons <a) the effect of solar radiation on the 
balloon's temperature (3) differences in the wind (4) 
errors in the observations As they stand, the results 
indicate that observations made with one theodolite 
may fpve very erroneous values for the wind 

An interesting table gives the values of *-* obtained 
by six different methods From his experiments with 
NO 2112, \OL 8l] 


a whirling machine Dines found 240 Observation 
u a s £? a11 ^ Inc ^ kMl falling through 200 feet gave 
Dines s theodolite observations give 2go those of 
C H I-e> and twelve ascents of registering 

balloons $22 Stanton found a still higher 
v due ^54 from laboratory experiments on 
a 1 i inch ball It is of intirest to not* 
the close ipproxim ition to the corres|>ond 
mg valut 380 deduced from the value of 
k given b\ \lltn s cxpmmcnts with stttl 
bdls in w iter 

Rigistiring b dloun of ibuut 1 metre 
di uneter hiving a fru lift of 00 to $ix» 
grimmis iri used to 1 irr\ 1 miltoro- 
gr iph which weighs with its 1 ra (x> 
grimmes onlv ( 8 gram tin s without th« 

1 ise) About tx> |Hr uni of tin b dl< tins 
sent up are mow rid mil it ri m rt 
in irkuble th it the proportion 1 bight r in 
\\ inter the si ison of nigh w inds th in it 
is m summer 1 he expl in ition gtw n 
tint whin tin imtiorogr iphs f ill m st mil 
ing crops thev frequently conn mti ion 
tact with mowing in nhims tnd 1 tin 
instrument 1 1st rtsimblis m old tin 1 m it 
is not surprising th it Htxlgi nigluts to 
g itlur up and n turn the fr igmuits I hi 
diftuultv might be overtonu h\ itt tilling 
i pirtidlv filled sm ill 1 lie. ip b dloun 
which would ut is i sign il fur somt turn 
after the instrument ri ulied tin 1 irth 
An uddition of pir unt to the iiumbir riuwrecl 
1 would compensate for the extra lost 
1 The meteorograph is shown in I lg 2 ind di 1 
I grammatu dlv in big \ The introid box \i\pmds 
I under decreasing pressure 
1 and opens the frame in whuh 
it is fixed so that T I mow 
| across the plate beneath them 
' If the temperature is const mt 
.they make two p ir dli I 
1 traces if the ti mper ituri 
1 fills the ( erm in silver strip 
M contracts more thin the 
itnvir strip IK mil rot it< s 
DI about C Thu** the 
j ibsciss* of the triu give tin 
pressures ind the disl im 1 
lx tween the trices the c< re¬ 
sponding temper ituris I hi 
instrument furnishes no in 
| formation as to the rite id 
1 ascent 

1 It is a great wivnnt ige Ih it 
the c dibration of the instru 
ment is inadi on the ictu il 
plate which is fittul ready f* t 
the ascent and thit the pres 
sure and temperaturi in 
vined togethir It ought 
however to be exphinid whv 
the instrument is tested down 
to — 40° ( and to 100 mm 
only when it is to be exposed 
to temperatures of — 6o° * 
and pressures of 50 inm or liss 
The heights have bei n ob¬ 
tained from the recorded 
pressures bv the use of di 1 
grams and more recently by 
means of semi logarithmic 
squared paper l ho need for greit care in dealing 
with this probfim is illustrated by the errors m the 
table on p 7 On July 29 the difference of pressure 
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between 11 and is km is so mm at Manchester and 
sH mm at Pyrton Hill which has a higher tempera 
ture at that height Similar differences occur between 
13 md 14 km and between 5 and 6 km 
Great difficulty is experienced in reconciling the 
temperature observations with the observed and ex 
pected decrease in wind velocity in the adveettve region 
The obvious errors noted above may be partly re 
sponsible for the extraordinary velocity of 150 m p s 
found from the horizontal gradient of pressure at 
16 km But apart from errors of calculation ui error 
of only i° C in the mean temperature of the air 
column would produce un error of nearly 3 mm in 
the pressure at 16 km It must also be remembtred 


watersheds of Asia Here that is gashed by rather 
short and steep transverse valleys altogether nine in 
number and attains an elevation often exceeding ao 000 
feet above sea level On the southern side is another 
mountain wall not quite so lofty though even its 
lowest point is quite a thousand feet above the summit 
of Mont Blanc From its western part—rather more 
th in fifteen miles in extent—six tributary glaciers— 
three of them 1 irge—descend to the Hispar but It* 
eastern and upper portion—fully twenty-one miles in 
length—is praiticully unbroken \ rather long and 
flit snow saddle, 17 500 feet ubo\e sea level parts 
the Hispar from the Biafo Glacier which descends 
towards the south-east and the total length of the 


that where convection ib prevented the condition of former, from its termination near Hispar village, at a 
steady motion may never be reached nnd the difftr height of about irooo feet xboxe sea level Is accord 
cnees of pressure ma) be equalised by tr install >n of ( to Dr Workman s measurement 1 little less than 
air xcros* the isobars with moderate velocitx , thirtv seven miles or a mile and a half greater than 

Dr Shaw finds that if the lower surface of the that assigned to it b> Drs (.alcinti nnd Koniza 
ndvcctne region is depressed owing to a disturb mu I he p iss oxer the Hispar mid Biafo glaciers 
in the lower atmosphere there will be in increase of according to I leut Coloiul Godwin \usten who 
temperature of q° C per Km of 
depression Mich 1 depression 
w ould presumably hi prop igated 
with the same velocit\ as ilu dis 
turbmu but thi obstacles to ton 
vtclion in lilt utheitiu rigion mix 
111 ik< tin upper portion of tin. it 
pxosphere ict a** a damping igeiil 
b\ wlmh the di turbmu would be 
mnullul 

riu mi nn m txiimim ind mini 
mum \ dui of H and T ihi 
hcighl md timpiriture it which 
Liu iduilixe region bigms tre 
giv< n in the t ible — 

M 11 M ail H T 


3 7 
1J 
J f 


J A | Max 15 a kin 341 A 


M in 7 3 124 


Man h ter x 6k t 
Pm i Hill 13 o 
Pi cha ii 32 
Oman no 

I lie \ du» s hi Inglur linn tin 
tm m x du n found b\ llu present 
wiitti mil II irwnod JIu (litTcnnu 
proh ibh insis p trtlv through tlu 
method of fixing H p irr!\ owing 
to ihi i\ciusion cf the lgtK) results 
from the present liport 

It is i pit isure to note th it prts 
sure is i xiirc sc*d m megadMits per 
cm 8 and turq>erature in degrees 
( tboxt tht absolute zero llu 
report is full of interest to ill en 
g iged in upper air rtsetrch ind 
will b* cspicixllx useful to those who 
irt coninnplating the establishment of mw <\|cn 
mental st \lions I Gnin 



—A g ttcter tabW of unu*ual 4 w met with on the lowest third of the Biafo Glacier at an 
altitude of alw t 366c metres (1 to f at\ The rock boulder was 5 metres (ifl 4 feet) loos, 
ih cr pcdttt 1 jl in trcs(j 46 feet) high and the height of the whole 5 5 metres <18 feat). 
A tabl with mu h lower pode tal hern in di twice at left (Kiwn the Cn>£ntiktc*lJtmruml ) 
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ihmit hilf ictnturx igo, explored these ice-clad fast¬ 
nesses w is in formt r times occasion dl\ used bx 
mmes epeuilU nnrauders hut when Sir Martin 
( onwa\ triverstd it 111 1892* he found tlic traditions 
wert very xague The only serious difficulties are 
T^R \ND MRS Bl LLOCR WORKMAN the th >sc due to tht length of the journex at such a con- 
^ well known explorers of the higher Ilnmliyas j sidcnblc height ibove sea level These hoXxevcr did 
lmx ix id before the Royal Geographical Societx a lot prevent Dr md Mrs Workman from spending 
most inter*sting tccounl of the Hispir Ghuer This sever tl weeks on their wax oxer the pass from Hispar 
is one of 1 group of four of the worlds greatest vdl ige to \skole and e irefullx studying this Ice-clnd 
mountain gl tciers xxhlch together with two others * region { 

of them—the Biafo and the Chogo Lungma—and some ' The Hisp ir Glacier has a low gradient—on the xvhote 
of their tributaries have been explored from end to 'about one in thirtx—and its average width is a little 
end bv the e indomitable climbers Ihe Hispar less thm two miles It receives is has been said 
Ghcnr one of the many feeders of the Indus occupies 1 six large tributaries from the northern side and 
a long nnd nearly straight valley running roughly t three also large on the lower part of its southern 
parallel xvith the uest of the Karakoram—one of the side Ml and especially the former are laden with 

’Sf 5 U fi? r Chd ff l h? Trttmurlw and Mountain*. By Fainy debris to an unusual extent Ihe effect Of this Ifl 
Bullock Workman II PromlnaM Feature of lit Structure. By 1 1 lAU ® 

Willian Homer Vorkmon »ol «*v pp. | 1 Climbto* ,vt Fxplontloa in th. Kaukoram HinubiTWi. bv 

*01-31 Pcbrunry 1410.) j W M Co lnuy chapter* nvfir (ii»*.) "WWW 07 
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plainly viable on the trunk stream Here for a dis¬ 
tance of nearly fifteen miles above Its end the w hole I 
.surface is broken into ice hillocks separated by deep 1 
depressions and heavily coated with debris of every . 
sis* from mud and sand to granite blocks 20 to 50 
feet in diameter, such as may be seen In the gigantic 
glacier-table for the picture of which (Fig 1) we are 
indebted to the Royal Geographical Society From 
slightly below the entrance of the Haigatum tribu 
tary a band of white ice appears among these hillock* 
which broadens out as it rises until it occupies nil the 
southern side of the glacier On the northern side 
the hillocks persist for eleven and a half miles farther 
up They vary in height from about 50 to 230 feet 
or even more and sometimes recall druinlms in their 
linear arrangement and form Beyond thesL hillocks 
the ice a$ would be expected is fairly free from 
debris In the other parts while the lateral inorunes 
are large medial moraines are practically absent 
The surface exhibits some other peculiarities 0 \er 
two-thirds of its area lakelets occupwng ice-basins 



Hlspar and its tributaries as mav be seen in Fig 2 
Intra glacial moraines due to the excretion of debris 
which has been engulfed in large crevasses may also 
be observed ns well as the usual structures of nivi 
and glacicr-tce 

The scener) of this region of snowy peaks and giant 
glaciers has a general resemblance though on a 
grander scale to that of the Alps and the Caucasus 
and its dominant outlines arc mdtciti\e of the action 
of fluvlatile rather than of glacial erosion It is 
also worth noting that notwithstanding the trough 
like shape of the vallcv occupied by the Hispar ice- 
stream neither the map nor the photographs sug 
gest an> marked truncation of the spurs past which it 
moves N et here w htrt several ice-streams are 
crowded into a comparative!) narrow corridor we 
might expect to find its rock) wall even undercut by 
their struggle to force a pass tgt* l he Hispar C I icier 
was one or several on which in 1906 the Geological 
Survey of India fixed marks m order to study their 
advance and retriaf It then appeared to be practi 
call\ st ilmn in and had thus loii 
tmued to iht turn of Dr \\ urk 
mans visit So lent hid tin 
\engutsi Glaiur which rcichfs 
llit v illev flout a little bilow the end 
1 f tin Hi p ir Net ibout fi\< 
\t irs prior to jqoO it hid rapidlv 
adv vncid for 1 distance of nearlv 
two mihs On< miner point cf in 
lerest m i\ bi an ntioned Groups 1 

spirts or pirtmids of snow or in 
w t rt not seldom obscrv ed rest m 
blmg tin pmttmtt't of the 

Vndts to which l)i Worl m in 
though not without protest, from Su 
Mirim Come i\ t*xt* nds tin n inn 
1 G Bon nfv 


Flu a —A borde* lake n ar th* jwrietfen of tho Jutnwmj with th HUp™ t Inner It U *nclo**d by 
a lateral morame and tb mountain.wall n th* n«tht and th* hi*! nl of the Jatmaru 0 lacier 
on th* left from which th* tc* fragment* floating on the water are d ived llw wratlficmon of 
th* blackened glacial ic« i* well lan foblnd ait ih high mow peak* walling In th Juimaru 
(From th* ( < 1 Jeuinml ) 

are unusu illy common Thus as might be nntici 
pated n is but little irevassed In fact the onlv he 
fall is at ihe beginning of the descent from thi actual 
pass where the suuglactal valley floor natural 1\ 
steepens In these circumstance* the hum- 

mode^ surface appe irs «t first sight anomalous but 
of this Dr Workman offers a satisf ictorv e\pl m t 
tion The trunk stream of the Hispar recent* it 
least n doyen tribut ir> glacier* most of them 1 lrge 
The valle) however is n trench of onh moderate 
breadth bounded b\ steep rocky walls As the side 
streams are too strong to bt» ponded back by the 
main one they force their way downwards side bv 
side with it Thus the pressure'becomes greater than 
the resisting power of the it£ and this is squeezed 
upwards mto ridges and protuberances These an 
favourable to Ihe formation of Lakelets, which extend 
up to an elevation of about 16 ooo feet surface streams 
being correspondingly rare Other lakelets formed 
by dams of ice or moraine occur at the side of the 
NO 2112 , VOL 8 i\ 


II lLI t 1 S LOMtl 

S 1NCI it* conjunct! n with tin 
sun H dli \ s count hi* bun 
t.fon fre m stur il ohs< r\ ab rn s ml 
on \pril ib w is m in with llu n il id 
eve h\ the cb eiwr* Jt l ijn Town 
1 hus thiri is some re ison f r hip 
mg th it given lie ir morning si i< 
tlu conn t m i\ btionu i i ih ob «r\ 
tbit m hnghnd -drhnugh Us low 
illitud* it unnsi until iftcr it h is 
tr in ittid Hit sun on M t\ n> is not 
f i\our ibl( 

The foil iw mg i ptrt of the 
cplunitris i ill ul itixl for \pnl tnd 
Mav b) Dr Smart md inmmunu Utd bv Mr Lrom 
mchn to the AUrouoMtutu \aihrt htm (No 4379) 
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Vs will be seen from the ephomtris the oomel 
when near ihe sun will trivcl \*r\ quicklv across our 
line of vision traversing \rie* 1 mrus Orion and 
part of Gemini bttween Mav 16 *nd 22 
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On Mav 20 the distance of the comet from the earth 
will be about fourteen million miles but by May 30 
this distance will have increased to more than forty 
million miles 

The two diagrams here given show roughly the 
conditions of observation Fig i for the eastern appari 
tion Fig 2 for the western In Fig 1 the stars are 
shown approximately as they appear to an observer 
in London looking due F one hour before sunrise 
ti e 3 30 a in ) on Ma) 1 the dated circles represent 


the npproximati ;>osittons of the comet for the date 
given Unless the eastern sky is fturh ileir it is 
questionable whether Venus will be se<n It is 
obvious that to see the comet during its period as 11 
morning star one must get a\vn> from the smokt 
laden horizon found nc ir large tow ns and ascend to 
as great an altitude as possible lhe observUion will 
probablv not be a simple one for it this time of the 
>ear the sk) an hour or so before sunrise is never 
dark unless cloudy the dawn comes quitt earl) For 
this morning apparition the 4 
Great Square of Pegasus should 
act as a splendid warncr and 
landmark just as it did m tin 
evening apparition of com* t 
Ti)io« This mutual association 
of the two comets with Pegasus 
affords a good example of one of 
the chief difficulties experienced 
b\ those astronomers who have 
endeavoured to trace Hatlev s 
comet imid the m iss of brief and 
vtrv general records of comets in 
mtient chronicles Fig 2 illus¬ 
trates the conditions after Mu 
20 when the comet will be an 
tvemng star the observer 1 
supposed to be looking due \\ 
at one hour after sunset on Mav 
25 (about 9 p m ) with a clear 
horizon Procyon may serve as 
the indicator but in any case 
Gemini and l*eo will afford ready landmarks It is 
now the general opinion and hope that no chart will 
be necessary during the last week or so in May 
for the xomet gives indications that it will probablv 
be bright enough to be seen without difficulty One 
favourable point is of course, that during the morning 
apparitions the tail will rise before the comet whilst 
under the conditions shown In Fig 2 it will set later 
That the comet has developed a tail of some size is 
shown bv photographs taken at Juvisy on February 
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12 and at Ottawa on February 10 The former shows 
a thin feeble tail i° 30' long the latter which U 
reproduced in Fig 3 a taiT j° long From M 
BaldetV drawing made at the Juvisy equatorial on 
March 5 it would appear that the southern branch 
shown bv him Fig 4 was probably too faint to 
impress itself on the Juvisy photograph It is inter* 
esting to recall here that in the 1835 apparition the 
comet for some time after passing perihelion (Novem 
ber 16) showed no trace of the tail which on October 
15 hid extended to a distance of 
20 0 According to Sir John 
Herschel in his Outlines of 
Astronom) the comet was not 

f icked up after perihelion until 
anuary 24 1836, and then pre 
rented a small round well-de¬ 
fined disc rather more than 2'm 
diameter 

According to a correspondent of 
the Morning Post the comet was 
si*en at Creenwich Observatory 
as a nebulous disc some 30* in 
diameter in the lo-mch tele 
scope on tht morning of \pril 
18 \ nuchus from to 

in diametrr w is recognised but 
no definite tail could be sem 
probablv on account of the ip- 
ronhmg dav light there wi 
ouever a lack of definition in 
the wi stern side of the head 
prob iblv denoting the presence of the t ill V\ ith the 
1 { inch telescope the comet was followed until 4 2«, 
1 m and wa estimated to bo is bright as 1 second 
or third magnitude star 

Whik tht chance of capturing a sample of the 
comet as suggested b\ I>r Allen is perhaps very 
small it is 1 pitv that ippurentlv no action Is being 
t iken 1 he passage of tin c irth through a 1 oitu t s 
tail is so rare m occurrtnce that even a am ill uppor 
turn tv ought not to be missed In the Vpril number 
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of the Bullettn de la Sacidtd Astronomiquc de Frame, 
M C T Guillaume suggests the liquefaction of a 
large quantity of air which could afterwards bd 
treated by fractional distillation and possibly some 
cometary matter recognised He points out that 
very minute quantities of the rare gases e g krypton 
are thus secured from immense volumes of air and 
that it is now possible to liquefy 1000 cubic metres of 
air per hour as he remarks it is just possible 
that by this means the chemical study of the comet 
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might become a by product of an industrial operp- 
tion 

M Hammanon suggests that if there is any 
palpuble material at so great a distance from the 
head it might be possible to measure the minute rise 
of temperature produced by the earth rushing through 
it at the rate of 77 kms (forty-eight miles) per second 



Fig ^ —Haney » Comet 1910, February 10, Photographed at Ottawa. 


I he possibility of detecting the nucleus of the 
comet when it is crossing the sun s disc tppt irs to 
be very remote \s pointed out b\ Prof W II 
Pickering a solid dark mass would need to have 1 
diameter of at least sevent> jrnles in ordir to be de 
reeled under these conditions md from thi fact that 
Ikrr Archtnhold saw a twelfth magnitude star tran 



Fi«- 4 — Hallay 1 Cotpat iqio, March 5 From a driwb g by M Baidal. 

sitted by the comet on December 5 without chang 
ing either in colour or brilliancy it is extremety 
unlikely that masses of this order of size are con 
tamed m the comet a head, but the kodaikanal 
Kpectroheliograph in the hands of Mr Evershed 
itmy be able to disclose the cometary vapours during 
the transit 
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There have been man) surmises as to what will be 
the effect on the earth and ttmosphere Some of these 
are notable onh for their extravagance but it does 
seem probable that an exceptional displav of lurora 
mav be generated and also thut we ma> experience 
the mistiness of the atmosphere which was gencrallv 
noted in 1861 before it was known that we had 
passed through the tail of the great comet of that 
\enr It has been suggested tix> thit we m iy see 
the extension of the tail is a senes of diverging 
streamers as was aUo noted in 1861 

Reports from China state that the comet is being 
used as an omen to inflame the rioters in the dis 
uffected districts and that the tulhorities in exhibit 
ing pictures of the comet with accounts of its prtvious 
apparition without ill-effects in order to reassure th< 
inhabitants While there is of course no possible 
likelihood of serious misapprehension in this country 
it is obvious that there vet lingers a certain amount of 
superstition concerning thi b tneful effect* of comets 
We would suggest to nil ti ichers th it the Af i\ i pp iri 
tion will afford an excellent opportune v for giving 
real live nature-studv lessons which should efTei 
tiveiv eradicate such superstitious f incies from the 
minds of the rising gem ration 


ROM Ah BRITAIN 


'T'HL first of the two volumes referred to below 
contains a fully illustrated account of the ex 
cavations carried out early in 1907 by the Manchester 
and District Branch of the Classical Association on 
the site of the Roman fort at Castlcfield, Manchester 
I he second volume is a supplementary volume by the 
same association describing excavations of an earth 
work at Toothill, Cheshire and at the Roman Fort 
Melandra 

The first volume is something more than a mere 
dry-as-dust description of excavations It contains a 
number of very interesting and informing essajs 
dealing with different departments of the subject ind 
written by experts so that the general reader will 
have no difficulty in understanding the nature and 
value of the work that has been so efficiently earned 
out Both Volumes are ably edited by Mr F A 
Bruton of the Manchester Grammar School 

\n interesting article on the mme of the fort b> 
Prof James Tait shows how difficult it is to suggest 
m ctvinology of an ancient place-name which will 
withstand the assault of destructive criticism The 
name Mancumum, which is usually associated with 
the Roman fort at Manchester h is been derived by 
various authorities from the Welsh main 1 stone 
from the Welsh man a place and cemon skins 
from the Welsh metm cochton redstones and 
from the Old Celtic tmimmion suggesting a deriva 
tion from mamma mother The last derivation 
applies to the form Afamcumo one of the half-dozen 
different readings found in various ancient manu¬ 
scripts 

Among the inscriptions found m the course of the 
excavations are several on altars dedicating them to 
the goddess Fortune the Preserver The inscrip¬ 
tions however give very little information as to the 
details Qf the Roman occupation though one inscrlp* 
tion appears to imply that at one time soldiers from 
Rntia (Tyrol) and from Noncum formed part of 
the Manchester garrison 

Among the objects were a considerable number of 
coins and articles of bronze silver, iron and glass 
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Among the pottery ere some beautiful example* of 
Sammn ware some fine drawings of typical pieces 
b> Mr Phelps being reproduced 
An illuminating chapter on Mithras-worship fci 
Roman Manchester, written by the Rev E L Hicks, 
advances the theory that Mithras*worship was encour 
aged by the Emperors among the Roman soldiers as 
an antidote to Christianity 
At the end of the volume is an elaborate catalogue 
of the coins of Roman Manchester prepared by Dr 
R S Conway assisted by Mr Mclnne 4 and Mr 
Brooke 

The supplemental volume describes some excava¬ 
tions m ide b) the association on nn earthwork at 
Toothill in Macclesfield Forest This earthwork has 
long puzzled antiquaries and was generally believed 
before these excavations were made to be i Roman 
camp or fort But not a single trace of Roman 
occupation was found nor of pre Rom in the work 
may ha\e been mediaeval but no positive evidence of j (200I ) 


way ultimately into recognised scientific at medical 
journals with fuller exposition and better Ulus* 
trations 

The actual report of the committee occupies three 
pages out of a total of J34 the remainder being taken 
up by appendices In the report the committee give* 
an account of its revenue amounting 103470!., and 
the expenditure totalling 3333/ 6 s 8« The revenue 
is made up of contribution* from the Imperial 
Government* (ioool), the Government of India (500I) 
the Rhodes* Trustees (200I )> and Colonial Govern¬ 
ments (ijfrol) and with regard to the last item, it 
is very satisfactory to learn that the Colonial Govern** 
merits have one and all agreed to renew their grants 
for a further period of five years from 1909 The 
expenditure consisted of grants to the London School 
of Tropical Medicine (1383/ 6 j Sd ) the Liverpool 
School of Tropical Medictnciiiooo/) the University 
of London fool) and the University of Cambridge 
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ita age has yet been found The rest of the volume 
describes the continuation of the work at the Roman i 
Fort Mehndra 

These volumes are well and clearly written and 
very fully illustrated and will be of the greatest value 
to students of Roman Bn tain 


WMINISTRATION AND DISFASE 

T HF r<port of the advisory committee for the 
Tropical Diseases Research Fund for 1909* 
contains so much original work that it should rank as 
a scientific publication In it are to be found reports 
from all parts of the world m which the results of 
scientiho investigations are communicated by those 
engaged m studies bearing directly or indirectly upon 
tropicil diseases of all kinds Some of these reports 
are even dlustnted by figures plain or coloured 
which however for the most part give the impres¬ 
sion of either having been very badly drawn in the 
first pi icc or very inadequately reproduced in this 
edthat ma * ' ' 


report It is to be to 


many of the important 


and interesting researches described iiere will find their 
1 Pruned far His tty a Stationery Office, 1910. Cd 4999 Price u BA 
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No grant was made to the Royal Society 
during the year "because the 
fU^BT required for the eon 
tinuitiorv of the research?'* 
into sleeping sickness car 
ried 09 under the super 
vision t>f -the souetv were 
provided b\ ihc L ^and 1 
Protectorate 

Hie fk±i Appendix con 
tuns rejwrts on me isurts 
tnkt n for the prevention of 
iu il iriut fever \ circular 
h ttef w is dispatched b\ rht 
( oloiu il Secretary to the 
C oloni il Gow rnors enclos- 
in^ (ij a letter from Sir 
U O-der publiihed in 

the fan s of March 15 
1909 entitled Miliria m 
Il ilv a ftsson in Prciticil 
rivMCe? and (2) "i riport 
of ihtrBtrnibav Medic d t on 
l^riss published on March 
U> 1909 end inquiring to 
what txterU the policy which 
^ Dr Osier* represents is 
hiving been so successful in 
Unix cotftit be adopted in 
the r territOr y>>«n dcr vour ad 
mimstr&tiofi Replies are 
nnted from Lev Ion MaunUdJ*, East Africa 
jasaland Somaliland Uganda Gambia, Gold 
Coast Sierra l eone Northern 'tnd Southern Nigeria 
South \fnca Bahamas British Guiana British Hon 
duris Jamaica Leeward Islands, Trinidad Wind 
ward lshnds Australia, and Cyprjis These various 
replies furnish much interesting reading In 
general the defence of dwellings and" individuals 
agnnst mosquitoes the destruction, so far ft* 
possible of the breeding-grounds of the mosqui 
toes, and the free distribution of quinine vare 
the measures most commonly adopted The Acting 
Governor of the Leeward Islands reports favourable, 
on the efficacy of the small fish known ns millions 
(Gtrafdinus poectloides) in keeping down mosquitoes 
The Governor of Nyasaland reports favourably on the 
success of anti malarial measures In the township* 
and other European eettlentertts but is less hopeful 
with regard to the scattered native villages 
The remaining appendices consist ora rfepprt from 
Dr H G Plitnmer on his work on the experimental 
treatment of trypanosomiasis, reports frOnt^the pro* 
fessor of .protosootogy In the University trf London the 
Quick Laboratory, Cambridge the London School of 


If 
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Tropical Medicine the Liverpool School of Tropical 
Medicine, and the various colonial laboratories and 
lastly, the circular letter sent by the Colonial Secre¬ 
tary to the Colonial Governors with regard to the 
renewal of contributions to the Tropical Diseases Re¬ 
search Fund Many of these reports contain matter 
of much interest From British Guiana come reports 
by the Government bacteriologist, Dr K S Wise 
and Prof Dcycke on the results of Prof Deycke s 
trefttment of leprosy during the first six months 
trial. In the report of Dr C astellam from Ceylon 
peculiar parasites are described from the blood of 
man and other verkbrites in Ccvlon with illustra 
tions of n relatively high standard These pirasitts 
are {ound free in the blond plasma and resemble the 
free vermicules of htemogregannts but do not 
anptar to have an\ intracorpuscular st igc Dr 
Castellan 1 considers them to be Froto/oi of 1 genus 
distinct from ha*mogn_gannes and compares them 
with bodies found in human blood in Algeria b) the 
brothers Serpent whose name is tr in slated into 
Sergeant in our opinion somewhit unnecessarih 

From East Africa the Government b icUnologist 
Dr P H Ross gives an account of a number of 
experiments on the transmission of In jnnosomes by 
Glosstna fusca and < lougipmms Amongst these 
special interest itlaches to one In which a monkey 
was successful infected with Trypanosoma eambunsc 
by means of Glosstna fusca by the method of inter 
rupted feeding Two flits \vm used in this wa\ on 
October 5 being first ftti on an infected monkc\ and 
then transfers d immediately to a healthy monkey 
the experiment was related with three more flies 
on October 8, tr>pmosuincs w<re first found in the 
blood of the second monkey on October 31 Ihesc 
px|joriments tend to show that tsetse flies of species 
other than G paipahs can transmit sleeping sickness 
bv the direct or purely mechanical method 

The report shows the value and importance of the 
researches on tropic d diseases that are being earned 
on in all parts of the world under the auspices of the 
Colonial Office and the Colonial Governments Not 
only is the report encouraging for the future but it is 
most interesting and instructive rending and well 
worth the modest sum for which it is sold 

NOTFS 

Sir Arwihialp Ppikif K C B PRS has bptn elected 
a foreign member of the Renal Danish Society of Sennets 
( openhagen 

The death is announc d H eighty four \ nr* of agi 
of Prof Juliu kuthn for mam tears professor of agri 
Culture m Halle t mw.rsitv 

Tmi annual meeting of the Iron and Steel Instituti will 
be held on Wednesda\ nnd Thursday Mav 4 and s On 
Ma\ 4 the rttiring president (Sir Hugh Bell Bart) will 
induct into the chair the prrftidcnt-eicct (the Duke of 
Devonshire) Tlu Bis omer gold medal for 1910 will be 
presented to Mr b H Sanitcr and the president will 
deliver his inaugural address A number of important 
papers will be read and discussed during both days of the 
meeting 

The Geneva correspondent of the Daily ChronicU statts 
that a monument In memory of Trof TvndaU will be 
erected on the fldmmit of the Bel Alp 6735 feet high a 
little above the place where for maiyy years lyndall re¬ 
sided during the summer months Mrs Tyndall has 
^ngaged M F Correvon of Ccneva to design the monu 
went which is a large conical block of granite It will 
be erected by the Swiss Alpine Club in July on Bel Alp 
overlooking the Alctseh Glacier 
NO 2113 , VOL 83] 


The executive committee of the National Physical 
I aboratory has appointed Mr J F Sears to take rharge 
of the work of the metrolng\ division of tlu laboratory 
in the place of Mr H Homan Ji ffcott who has been 
nominated recenth to the professorship of engineering in 
the Royal College of Sriomi Dublin Mr Scars who 
was formerly at St John s ( ollege ( imbridgi graduated 
with first-class honour in matlumatu uid ♦ nglneenng 
and is an associate member of the Institution of Civil 
Engineers 

Cndkr the title of the Journal of Gtwins it 1 pro 
posed to publish 1 p< nodical for origin il r v irch 111 
hnrcdih variation and dhed subjects Th* journ tl will 
also from time to turn rontun armies sunim iri ing th 
existing state of knowledgi in thr \unou br inches of 
genetiis, but reviews and abstrut of work puhbshi I 
elsewhere will as a rule not b mtlud d \d qinl** lllus 
trntions will be provide! and where th ubj it-mitt r 
d mund* it free use will tx. mad< of tolound pith lb 
journal will be edited b\ 1 rof \\ Bit son b R S 
director of the John lnnes Agruultural Institution and 
Prof R C Punnctt profe sor of biolog\ in tbt l mwr ity 
of C ambridgi, and it will be pubh bed b\ tlu ( uni ridg 
V niversity Press It is hoped that the tit st iminU r will 
bt rtady In August 

0 \ Tuesday next April 2( 1 rof b \\ Mott will 
begin a course of three 1 ctur s at the Ro\ d In tiiution 
on T he Mechanism of tin Hum in \ on on I hurs 
d hv April 28 Mr \\ MiChnhxk will d Imr th first 
of three lectures on ' HlaiLf t Indi ins in North 
America nnd on N^lurdav April jo Dr D II Scott 
will commence a course of three lectuns tn Th World 
of Plants befon the Appraruiui of Howxrs i he Friday 
ivcmng discourse on April 2q will be d b\end b\ Dr 
Tempest Anderson on Matavnnu 1 Ntw \0Uun0 irr 
Sa\aii (( ermnn Samoa) on M i\ 0 b\ Sn \bnroth 
Wnghl on Automoculation and on Mh\ r, bv I rof 
M H Bragg on Radio aclivih as a kirn tu iheoiv 
of u Fourth State of Mattir 

An Interesting light has just been shfd upon a < >ntro 
versy winch excited some attention m iq<7 (s Naurf 
of that \ear September 26 p 545 and Octobi r 1- p 015) 
b\ thi pub beat ion of the oftnial rqiort on Ih I onib of 
(Juetn Tlx I (Constable and Co ltd miol lv\ \ irs 

ig« anliuologiflts in untamed that thi bin fiunJ in tb 
tomb wen the n mains of the mumnn of th qu mi hr 
tlf and seemed to regard is i matter if bul impnt 
ance the anatomical fact that the k< h t >11 w 1 ih il of 1 
voung man Sir Gaston Ma jv ro now late ( p nt 
p 1) that when we cam t> < xaiiiint th< in) 11 toffin 
and the sheets of gold in which the mummv w 1 wrtppul 
we found that thtir I g nds as rtid th mumim to be 
no other than khuniatonu himself (CJueen im son) 

lHK Scismoiogicol Son t\ of \merin at a recent meet 
ing passed a series of risolution expres mg its u wr on 
the establishment of a National Bureau of Seismology 
and decided that copies of the r« solutions should be trims 
milted to the Prosid nt Presid nt of the Senate th*. 
Speaker of the House of Rcpra* nlHtivcs nnd the wre* 
tary of the Smithsonian Institution After enumerating 
the chief earthquake disasters in the l nlted States and 
summarising what ha* bout done in other countries for 
the encouragement of the stud\ of susmology the resolu 
tions state that the Seismolo^E d Society of Am rica 
Btronglv favour* th* establishniMU of a National Bureau 
of Seismology with powtr (a) to collect senmological dat * 
(f>) to eutablUh observing stations (c) to studv and 
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investigate special earthquake regions within the national 
ijkimain (d) to cooperate with other scientific bodies and 
organisations and Individual men of science In forwarding 
the development und dissemination of seismologlcal know 
ledge T he society also favours the organisation of this 
bureau under the Smithsonian Institution with the active 
cooperation of other scientific departments of the Govern 
ment 

In the death of Sir Walter Palmer Bart on Apnl 16 
at fifty two years of age the cause of higher cduca 
non has suffered a heavy loss Nowhi rt will that 
loss be felt more grievously than at Reading for to 
Sir \\ alter Palmer more than perhaps to an> other 
individual the University College of that town owes Its 
origin and rapid development Largely to his initiative 
was due the merging some twenty years ago of the 
University Extension Centre und the School of Silence 
and \n into one institution which has become the flourish 
ing l nUersity College of to-day The number of the 
benefactors of higher education in tlm country is not 
large The Institutions which they aid mike heavy iljlms 
upon ttjeni claims not only on thur wraith but also on 
their time That these claims are met unfailing!) b> men 
like Sir Walter must rejolep the hearts of those who 
belnxr* that after bread education is the first need of 
a piHipU I rom 1807 to 1903 Sir Walter was ihuirman 
of council and In that capacity rtcuyed thi Prince of 
Wales on the ociasion of the optninj, of thr new tollegt 
buildings in i8qX Aftrr his resignation of the ihairrnan 
ship lu remained a member of council and of the academic 
board His deep und abiding interest in education was 
not <onfined to Reading and the work done by him in 
London—he was a member of the Senntr of the Unlversitv 
of London—is widel) known and nppri ciated 

The Livirpool Marine Blologual Station at I ort Frln 
has been yerv fully occupied with workers during the 
present spring vacation In tht month from the middle 
of Murih more than forty senior students irul profi ssionnl 
biologists representing six or seven unmrsilus have 
occupied workplaces Amongst these may be mentioned 
Mr W niter I attorsall (development of I ittorlna) Dr 
Ilemltrson (development of plaice) and two senior 
students all from the University of Manchester Dr 
Stuart Thomson (Alcyonaria) from Bristol l mversily 
Mr W J Dakin (memoir on Buctinum) from Belfast 
l niversitv Mr W Riddell (phnkton) Dr J Pearson 
(memoir on skate) Mr Douglas Laurie Prof llerdman 
(plankton) and about twenty five senior students from the 
biological departments of Liverpool University Prof Cole 
nnd three senior students from Reading two from Cam 
bridge one from Birmingham and a few others Every 
work place Is now occupied und an 1 xtension of the 
laboratory accommodation is urgently required Work at 
si a from the Ladybird is being carried on activel) 

1 he plankton on the surface of the Irish Sea is at present 
yen abundant and all the nets ore giving large hauls 
The vernal increase in phyto-plankton (such as diatom*) 
made its appearance this year between March aa and 26 
an unusually early date Last year the phyto-plankton 
was not present In quantity (more than a million per 
gfteen minutes haul of standard net) until April 19 in 
inofi it began about the middle of April (from April 13 
onwards) and in 1007 the maximum covered the last 
week of March and first fortnight of April—apparently 
tht present season is more like 1907 in this respect than 
the two intermediate yeans In the fish hatchery the pre¬ 
sent season has been a late one but in other respects U 
satisfactory The spawning of the parent plaice (about 
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400 adult fish) in the pond began on February £4, the 
numbers of fertilised eggs produced remained tow until 
March 7, since when they have been spawned in abund 
unce the maximum on one day being 634 000 on April la 
The total number of eggs skimmed from the pond to 
April 26 inclusive is above 8} millions and the number 
of larval plaice set free in the open sea to April 15 Is 
3 365 000 The spawning is still in progress and will 
probably continue for several weeks 

Dr Knut Stjbrna a promising anthropologist of Upsala 
whose death we regret to learn occurred at an early age 
ki November last contributed to the January-February 
number of L Anthropology an elaborate paper entitled 

Les Groups de Civilisation en Scandlnavie a 1 Epoque des 
Sepultures A Galene He recognises the remains of three 
races In this region —first the east and north were 
occupied by a race of fishermen and hunters who retained 
much of the Palaeolithic culture and were connected across 
the Aland Archipelago with the people of east and south 
east Europe secondly the Danish islands and the adjoin 
ing mainland were colonised by a people skilled in bee 
Culture who possessed a regular type of weapons and 
traded in the North Sea lastly there was on the west a 
foreign race emigrants from Centril Europe possessing 
a civilisation which at the clow of the period of the gaflcrv 
tombs had begun to assert its influence on the adjoining 
Scandinavian races 

The question of the origin and distribution of the cross¬ 
bow In India present an inti r< sting problem Mr ( 
Forrest in the National Geographic Magattne for 
February under the title of The I and of the Cross¬ 
bow describes its use by a people whom he calls the 

Llssoos in the Upper Salwin valley in Burma The 
bow is made of wild mulberry with a span of 5 feet 
and a pull of 35 lb the stock is of wild plum wood the 
string of plaited hemp und the trigger of bone, the 
arrows are made of split bamboo 16 or 18 inches long 
and poisoned with aconite Sir J G Scott describes a 
similar weapon in use among the Lashis or Tuwyins and 
the Kachins It is not mentioned by Messrs Skeat and 
Blagden is in use among the Pagan races of the Malay 
Peninsula Mr Thurston m his recent work on the 
•Castes and Tribes of South Indiu " sa>s that he found 
a weapon of this type in use among the Ullddans a wild 
tribe of fravancore for shooting fish and a specimen of 
the weapon now in the Pitt Rivers Museum Oxford 

whs picked up among the korwas a wild tnbe in Central 
India south of the river Son The Ullfidans seem to 

speak of it as the Firing! (frank or Furopeqn) weapon 
but it is difficult to suggest any route by which It could 
have reached the Burmese tribes Being an obvious 
development of the common bow it may have been 
independently invented by them 

At the end of an account of the birds obtained during- 
the Alexander expedition to Alaska in 1968 Dr J 

Gnnnell in vol v No la of the University of California 

Zoological Publication*, direct* attention to the tendency 
to melanism among the avifftuna of the district In this 
respect Alaskan birds resemble those from other regions 
with a heavy rainfall and damp climate The melanism 
there and elsewhere cannot be directly attributed tQ the 
heav> precipitation nor In author's opinion to the 
humidity and paucity of light but the tru# cause of the 
phenomenon is not at present apparent 

Wk have to acknowledge the receipt of the volume of 
the Sihuagrberttht# d*r k ffohm Get der Witttn- 
schafttn for 1909, and among the content* Wt may refef 
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to an account by Dr Anton Fritsch of the discovery in 
the granitic area of Sku£ of a superjacent deposit 0/ 
altered sandstone containing Rudistse and a number of 
other Upper Cretaceous molluscs Another remarkable 
geological discovery recorded by Mr A Hofmann In 
the same volume relates to the occurrence of rounded 
pebbles of quartzite and other rocks In the brown coal 
formation The author figures specimens of these pebbles 
in situ but reserves an explanation of their mode of 
occurrence 

Zoological serials both English and American are 
flooded with descriptions of now forms of mammals from 
British EaAt Africa the American descriptions being based 
on specimens obtained during the Roosevelt expedition 
which appears to have induced English naturalists to over 
haul the collections m this country The chief American 
contributors are Messrs Heller Miller and Osgood and 
among a batch of papers recently received we may refer to 
one by Mr Heller on a sable antelope from the Shimba 
Hills which Is described as a new species although as 
It differs from the topical Jhppotragus ntger mainly by 
the non assumption of the full sable livery it is better 
regarded as a race of that species A similar remark is 
applicable In the case of several of the other new forms 
which are mostly rodents and to the Angolan hippo¬ 
potamus described by Mr Miller as Hippopotamus 
const rictus 

In the Zoologtscher 1 ntager of March 1 (vol xxxv 
pp 500-8) Dr Max Schlosscr announces the discovery in 
the havuni Ohgou_ne of remains of Primates which arc 
referred to three new genera viz Mienpithecus Para 
pithecus and Prophopithccui Hie last as represented bv 
P haecheh is a small ape intermediate in size between 
Chiysothrix and Cebu* with the normal simian lower 
dental formula the canine and premolars being vertical 
and the two branches of the lower jaw running nearly 
parallel and forming a firm symphjsis Phylogoncticall} 
this genus Is regarded by its destriber as of high import 
ante since in his opinion it is the ancestor not onl> 
of the Simlidfc but also of the Homlnidxe Parapithecus 
fraast is a small species of the size of u squirrel monke> 
with the lower dentul formula 11 c 1 p 3 wj It 
is regarded as connecting the Eocene Anaptomorphidu, with 
the Mmlidse and perhaps also with the Cercopithecldae 
Moenpitkccus markgrafi is too imperfectly known to 
admit of its systematic position being determined It was* 
about the size of a spider monkev Dr Schlosser also 
describes a number of new types of hyracolds from the 
Fayum among which Bunohyrax Is based on some of the 
species included by Dr Andrews in Gcniohyus both 
genera being regarded as bunodont hyracolds In this con 
necdon it may be mentioned that Dr Marcelhn Bouie 
(Comdex rendus, vol cl p 81a) has just described 
remains of a species of the Slwalik genus Merycopotamus 
from Upper Tertiary strata in southern Tunisia This 
M africanus as It is named affords further evidence In 
favour of Dr Arldt s theon as to the migration of the 
Slwalik fauna through a forest tract to Afnca 

Thb association of particular species of insects with 
particular flowery has always been a matter of Interest to 
those who concern themselves with the question of the 
natural means of cross-fertilisation by insect agency With 
respect to our native orchid O maculato previous 
records have generally credited Insects other than Lepido- 
ptera as being the fertilising agents In the Entomologist 
for November 1909 (vol xlii , p 281) Prof Meklola re 
corded the capture m August at Ontch Inverness-shire, 
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of a specimen of the common shark CurtiJUa 
umbrattca with one of the pollinla of O maculata 
attached to Its head thus proving that this moth visits 
the flower in question Prof MeldoH s observation has 
been followed up by Mr A M Stewart of Paislev who 
tn the current number of the Entomologist (April vol 
xlili p 10b) records Plttsta Jestucae as a fertiliser of the 
same orchid In view of the large numbers of moth 
collectors now at work In tins countr) it is remarkable 
that such few observations of this kind have been placed 
upon record Photographic reproductions of the heads of 
both species showing the polllmum m situ are givtn in 
the Entomologist for this month 

W» have received the Year-book for 1909 of the Dairy 
Students Union a body founded four years ago to assist 
its members with advice on various difficulties that anse 
and information of vacancies occurring in different branches 
of dairying and to create and stimulate interest m scien 
tlfic research and new inventions in the dairy world The 
book contains several short articles by Messrs Blackshaw 
D A Gilchrist T R Robinson C W Walker Tisdale 
and other dairv writers ind there is an interesting sit of 
replies to queries that have been sent in by members during 
the 3 ear and dealt with by the advisory board* 

Th* direct determination of the total solids in milk pre 
sents certain practical difficulties which would be of serious 
disadvantage to the ordinary analyst who has to make a 
large number of determinations It Is found however that 
a simple formula expresses with sufficient accuracy the 
relation between the total solids the fat (as determined bv 
Gerber s or similar methods) and the specific gravity deter 
mined by the lactometer Mr Collins has recently issued 
an account of a slide rule that he has invented and is now 
on the market by which the necessary calculation In 
eluding the temperature correction may be made at one 
setting Such a rule will be of great benefit to the busy 
milk analyst who has hitherto had to work out the ealeu 
lotion In the ordinary wav I he paper is published in th* 
Univprsitv of Durham Philosophical Sod. i> s Prootdin^ 

Prince Galitzin has recently published an interesting 
study of the records of the great earthquake of Janu irv 22 
(Bull de I Acad Imp dcs Set de SI PHer shoutg 1910 
pp an-fi) He estimates the distance of the epicentre 
from Pulkowa at 2400 km and its azimuth N \V -494 
brom these data he assigns thi following position for the 
epicentre lat 68° N long 17 W that is a little to the 
north of Iceland This agrees somewhat closely with the 
position calculated by Dr Tains from the epic. ntral dis 
tances from Jugenheim Strassburg Viennn ind Hamburg 
namely lat 703° ±17° N long 143 ±22° W Accord 
ing to intelligence received from Iceland a violent earth 
quake took place In the neighbourhood of that island about 
the time mentioned 

Through the courtesv of Dr Reus<h director of the 
Geological Survey of Norwav have received an abstract 
of the history and proceedings of the Norsk Ceologmk 
Forening founded in 1905 and of its predecessor the 
Geologittk Klub of Christiania This histor> is reprinted 
from the journal of the societ) th. Vorjfc Gcologisk 
Tidsskrtft (Bind i 1909) und forms u complete revord 
of Investigations and disiussions since 1893 Like the old 
Geological Club in Londm the Norwegian club consisted 
mainly of men engaged in active geological research and 
this character Is maintained bv its successor the fortv 
members of whtch resimble an academy rather than 1 
general geological societv In the first vojump of the 
Tidsshrift some of the papers ore in German while 
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others have summaries In English Scandinavian geology 
as Is writ recognised has a special Interest for workers 
on our pre-Devonian rocks and for all Interested In recent 
modifications of our shore-Hnes 

The first part has appeared of the comprehensive work 
entitled " Handbuch der Rogfonofen Geologic ” edited by 
Profs Steirnnonn and WUckent of Bonn (Heidelberg 1 
Cart Winter 1910) This includes the whole of Denmark, 
by Dr N V Usslng of Copenhagen and is published at 
the moderate price of 1 60 marks or 1 so marks to sub¬ 
scribers The scheme of the editors )» already In fuQ 
operation and some sixty contributors of vanous national! 
ties arc at work on the subdivisions of the eight royal 
octavo volumes Landscape Illustrations are excluded but 
sketch maps and sections are given In the teat The refer 
rnces to original memoirs are likely to be especially useful 
The present part of 38 pages, so convenient to carry in 
ihe hand bag will form a companion for all scientific 
visitors to Denmark One of the maps shows how the 
post-Tlaclal upHft of Scandinavia has affected a large part 
of the Danish peninsula and the Islands Bornholm falls 
Into the Scandinavian region and contains rocks from the 
pre-Cambrian up to the Llosslc systems unknown other¬ 
wise in Denmark Attention is directed to the Middle and 
Upper Jurassic and Lower Cretaceous strata of Jutland 
represented only by boulders In the drift The various 
oscillatory movements that have given the kingdom its 
present outlines are- well stated on p 26 

A FfcxuMiNAgv report on the mineral production of 
Canada during the year 1909 has been prepared by Mr 
John McLeish chief of the Division of Mineral Resources 
and Statistics and published by the Mines branch of the 
Canada Deportment of Mines. The total value of the 
mineral production during the year was upwards of 
»*.ooo ooof on Increase of $ per cent over 1408 Of this 
total, 49*9 per cent represents metals 497 per cent non- 
matalUc products, the remaining 0*4 per cent being mineral 
products not reported. Coal is still the most important 
Canadian mineral and constitutes 37 per cent of the total 
Silver occupies second place with 15*9 per cent gold and 
nickel come next with io*8 and 10 5 per cent respectively, 
and copper contributes 7*8 per cent The metals nearly 
all showed an Increased output compared with 1908 while 
In the non metallic class there is a larger number of pro¬ 
ducts showing Increases than those showing decreases Ths 
Increases were very noticeable In the cases of corundum, 
gypsum, natural gas, salt and in the structural materials, 
cement clay products Qme and stone 

In a paper published to Pstermann's UiHeikmgtn Dr 
Marquardsen of GOttingen, reviews ths present state of 
our knowledge of ths topography and hydrography of ths 
Inland drainage arts of the Sudan and Sahara The total 
area of this region Is estimated at a 139,000 square kilo¬ 
metres Dr Marquardspn states some interesting results 
with regard to lake Chad, the variations In stee and 
level do not fn his opinion indicate a progressive change 
In climate tince its discovery by Denham in 1833 the lake 
appears to be shifting northward and gradually fining up. 
The question of the ultimate filling up of the whole basin, 
and breaking through of the streams which now supply 
Lake Chad Is discussed and in this connection special 
significance is attached to the Logone-Tuburi Mfurcatfeo 
and the activity of the source streams of the Beaus 

Tin climatology of 1909, os recorded at the Juvlsy 
Observatory is reviewed by MM Flammarion and 
J Loisel in No 3 (tqio) of the Bulletin de la SocUU 
asironormqua d* France The form of the discussion and 

n6 211a, vol 83] 


of the comprehensive set of curves follows that of previous 
years, each element In the cttmatelogical record being 
d isc u s sed separately and compared with ths some element 
in former seasons and veers Thus we see that 1909 was 
one of the coldest years since 1883, the mean temperature 
for the year (95° C) being the lowest since 1891, In the 
matter of mean summer (June July August) temperature 
the value (16 0 C) was the lowest since 1886, when the 
records were commenced. Similar!) interesting cotnparl 
sons are mode for the other elements 

Mbsooi Geo Phi up and Son have sent us a cord 
board model, designed by Mr Rupert Hicks to show the 
relative positions of Halley s comet the sun, and the 
earth during the present apparition The model consists 
of a piece of stout cardboard ia inches by 10 Inches near 
the centre of which is fixed a gilded disc repre se nting the 

sun Attached by an ten to (he latter is a circle re¬ 

presenting the earth the revolution being provided for by 
the sun being pivoted at the centre Then on a longer 

arm Is affixed a model comet which may describe on arc 

representing that part of the comets path lying within 
the orbit of the earth. Thus one gets the comet's path, 
relative to earth and sun, from March 10 to May 30, and 
by swinging the discs Into their appropriate positions on 
the dated arcs it is possible to see at a glance the con 
dltions governing the visibility of the comet and Its tail 
on any specified date the tail is made long enough U) 
illustrate the probable passage of the earth through it on 
May 19 The price of the model Is ft net post free 
it id and as a method of Illustrating to non-astro- 
nomical people the various conditions under which the 
comet appears and disappear the model should prove 
Instructive and Interesting 

The February number of the Journal of the Institution 
0! Electrical Engineers contains a communication mad* 
to the Manchester section of the Institution by Mr J W 
Warr on ths electric Ignition of internabcombustloA 
engines. Descriptions of the principal methods of electric 
Ignition at present w use are given but the author ex 
presses a decided preference for the high-tension method 
both for stationary engines and for motor-cars The 
simplicity of the means of production of the current for 
tow-tension methods is more than compensated by the 
trouble Introduced by the mechanical contact breakers 
which are then necessary to produce the spark Of the 
various high-tension methods, Mr Warr considers that 
depending directly on a magneto machine to be the most 
trustworthy 

According to on article in the February number Of 
t* Radium, M T Biatobjeski has commenced at the 
Cottoge de France an examination of the eJJbcts of the 
0 and 7 rays of radium on the conductivity of soHd 
dielectric* Hk method Is to use the dielectric in a tan* 
denser the plates of which are horlsontsl the lower afie 
being connected through an electrometer to earth y while 
the upper one consists of « thin sheet of aluminium fail 
kept In contact with the dielectric by means of a ring of 
lead The rays from t milligram of radium bromide^ con 
talned In a platinum capsule closed by a cqjca window tall 
on the upper plate of the condenser and pose through it 
to the dielectric beneath Tbfi potential difference bfeprean 
the plates is maintained by storage cells, and can be in* 
creased to 1800 volts The current produced Ip measured 
by the rate of option of the electrometer needle. Sulphur 
paraffin wax and amber have up te the pieoeat bead 
examined For discs move them k mllUmttro thick top 
current was proportional te the electromotive fafos uesdl 
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For •oujlcr thicknesses the behavldur Varied greatly with 
(tiff material but the author hopes to explain the whole of 
Che phenomena observed by meant of the ionisation theory 

The launch of H M S Colouut was carried out success¬ 
fully on Saturday, April 9 This vessel hot been con 
otructed by Scott s Shipbuilding and Fngineerlng Com 
pony, of Greenoclj That the work ho* been carried 
out expeditloutlv will be evident from the fact that the 
keel was laid less than nine months ago The ship will 
hove a displacement of 20 *50 tons and has a length of 
510 feet, beam 86 feet and a designed speed of 31 knots 
Parsons turbines and Babcock boilers of 35 000 horse 
power will be fitted and good progress has been made 
with these aUo The launching weight was 7^00 tons 
and the vessel was completely afloat seconds after the 
first movement which occurred without the vessel hanging 
on the ways for any appreciable time 

An interesting article on the development of the hydraulic 
reaction turbine In America, by H Birchard Taylor 
appeal? in the Engineering Magailne for March 
American makers have advanced greatly since 1890 and 
have abandoned the methods of 4 trial and error in 
vogue prior to that date, methods which caused the 
Niagara Palls Power Company to go abroad for the 
designs of their first machines To-day American 
designers are in a position to design and construct 
machinery to meet the most severe requirements and have 
to their credit the largest turbines in the world among 
which may be mentioned the four 13 ooo-horse-power 
Francis turbines now operating in the plant of the Toronto 
Power Company at Niagara Falls The author of the 
article has given special attention to erosion and brings 
forward evidence which Indicates that trouble owing to 
tills cause may be eliminated by correct design Thus a 
brans* Wheel under a head of a66 feet was so eroded at 
the end of a few month* that it was necessary to replace 
H. A new wheel, of slightly different deflgn but of pre 
dsely the some material, ran five years without showing 
any sign# of wear Electrolysis and chemical action are 
considered by Mr Taylor who believes that both can be 
eliminated by properly designing the wheel blades 

Tk* issues of Engineering for April 8 and 15 contain a 
detailed account of some experiments upon the flow of 
water over triangular notches, carried out by Mr James 
Barr at the James Watt Engineering Laboratories at 
Glasgow University under the supervision of Prof Arch! 
bald Barr The late Prof James Thomson first Investl 
gated this form of notch in i860 and 1861 with rather 
crude apparatus It speaks well for his skill as on experl 
mentor that the present series with elaborate and finely 
conftructed apparatus show no divergence from Thomson's 
conclusions Thomson's law that the quantity flowing 
h* In almost «U cases proportional to the 5/* power of 
the head, has been verified Further Investigation shows 
that the prevention of the inward flow of the water at the 
■Wes of the notch, whether caused by the narrowness of 
the channel of approach or by the roughness of the up- 
■trsam surface of the notch produces an increase In the 
quantity flowing over the notch Various notches were 
experimented upon the value of the coefficient in 
Thomson’s fodbula for a narrdw surface, right-angled 
notch bfibsg found to vary from ,0.3104 at a bead of 
s indies to 0*995 *t • head of 10 inches, Thomson's 
average value of 0.305 for heads from s to 7 Indies must 
have been very near the truth The articles ora well 
Illustrated, and give full tables and curves of results, 
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Messrs Constable and Co are publishing Immediately 
a little book of pocket size being a * Guide to the 
Preservation of Health in Weht Africa ' by Mr Henry 
Strachan, principal medical officer in southern Nigeria 
The) announce uko the forthcoming publication of a 
series of essays deHlmg with the <onsidi ration of the 
Introduction of an international language into science 
Such a language has been construited bv an International 
commission and the English edition of the essays In 
which It Is presented is bv Prof F C Donnan 

Messrs W Wesley and Son Fssex Stteet Strand 
London, W C have just issued a classified catalogue of 
manuscripts books und pamphlets on astronom) in 
eluding the libraries of the late Miss A M Clarke Dr 
A A Common Mr E l rossley and Captain YV Noble 
The catalogue mcludis the titles of About 3700 works 
arranged in alphabetical ordei aaordlng to authors 
names, In groups relating to the various branches of 
theoretical and practical astronom) and astronomic at 
physics The classification renders it easy to find the 
works which Messrs Wesley have available upon any 
particular subject of astronomical study or research and 
all who are desirous of filling up gaps in their libraries 
should see this catalogue 


OUR ASTRONOMICAL COLUMN 

OasERVATiONt of CoMtTB. —In No 440a of the Aifro- 
nomische Nachrtehten Dr Wolf directs attention to a 
peculiarity in the form of comet 1910a Besides the mam 
and subsidiary tails Dr Wolf s photographs show a 
conical faint mass of material extending from the base of 
the coma towards the sun quite different from an\ thing 
he has seen in previous comets and having the appear 
ance of a miniature sodiacal light The point of the cono 
was in position-angle 315°, 180® from the direction of e 
axis of the tail, and was at a distance of 13 from the 
nucleus 

Comet 1909* (Daniel) was photographed at Heidelberg 
on February »8* and Dr Wolf also publishes the latest 
determined position of comet 19090, determined fiom a 
photograph secured on August 19 iqoq when the comet 
was fainter than the sixteenth magnitude 

Observations published by Dr Graff in the same journal 
show that during January comet 1909s was a large 
nebulous mass 3” in diameter with a nucleus of magni 
tude 135 

Objective-prism Determinations of Radial \fioutikb. 
—An ingenious method of determining approximately the 
approach or recession of faint stars is propo ed by Prof 
Pickering In Circular 154 of the Harvard College Observa 
tory Various methods have been proposed before but 
have not proved remarkably successful In one of these 
It was proposed to Introduce a standard artificial absorp¬ 
tion band in the spectrum of each star but tht* didymhim 
and hyponltric acid filter then employed produced bands 
which were far too wide and hrnty for precis* measure 

fJTMMntp 

This difficulty has now been largely removed by Prof 
R W Wood who has devised a filter giving an absorp¬ 
tion band at A 4373 which is dlstinctlv more definite than 
the hydrogen Hnes in first type stars The filter U * 
weak solution of neodymium chloride and further expert 
raents are in progress to reduce the thickness of the 
absorption band by the addmon of lanthanum and phos 
phoric acid Trial exposures have shown that for ninth 
magnitude first type stars the probable error at present is 
about 10 km , and for eighth magnitude second type stars 
somewhat less a number of reproductions of the photo¬ 
graphs obtained accompany the circular 

Prof Pickering also enumerates the available objective 
prism equipment at Harvard and states that they are 
ready to take such photograph* as may be desired further 
he invites cooperation from astronomeis experienced in 
radial velocity work 
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Encke s Comj-t 1895-1908 —The Monthly Notires for 
Wuith (vol lxx No 5 p 439) contains a discussion by 
Dr Backlund of the motion brightness kc of Enrke*s 
omet during the period 1895-1008 In the first place he 
deduces elements fitting the observations of 1895 1901 

and 1904 and shows that the acceleration of the mean 
motion was not constant during the period under dis¬ 
union This leads to a discussion of the various causes 
which might produce the diminution observed and of the 
probable time at which such causes or cause were or 
was effective Excluding solar electrical forces It seems 
probable th*it the resistance encountered 1$ a meteoric 
warm in the neighbourhood of perihelion and the de¬ 
crease oi the nmleiation must be attributed rather to 
the diminution of the density of tho resisting mfxlmjtt than 
Lo changes in the comet itself If however the variation 
of the acre It ration is held to be actually connected with 
the maxima of solar Activity tangential elwtrkal forces 
are admissible m explaining it and the problem becomes 
Indeterminatf 

Various (Ause* of the comet* fluctuations in brightness 
f g an alteration in shape and therefore in surface pre¬ 
sented produced b> the solar tidal action are discussed 
but no explanation 1* entirely sati»factoi) and the ques¬ 
tion is left open 

Dr Backlund then investigates the relation between 
Wolfs comet of 1907 and Encke s romet and the possi 
bllitv of capture by Jupiter Whilst not pioving that the 
comet wis captured tie shows the possibility of such 
capture having taken place within the past 5700 \ears 

Thl SrrcTRA or thr Major 1 la nets —In Bulletin No 
as of the Ixiwell Observatory Dr \ M Shpher publishes 
further descriptions and reproductions of the spectra of 
the. major planets 1 he photograph* were taken with 
plates 1 penalty sensitised for the red end of the spectrum 
and show a wealth of detail between I> and A Com 
pnrative exposures on the south equatorial dark belt and 
the bright equatorial region of Jupiter intlu ite no reason 
for supposing that the darker portion* of the planet are 
those King the deeper Hie spectrum of Saturn is genet 
alty similar to that of Jupiter but theie 1 a strong band 
in the latter at X 646 which is absent or nearly no in 
the former as the others are of the same intensity this 
points to the existence of a constituent in Jupiter s atmo- 
sphete which is absent in that of Saturn No trace of 
tne planetary bands Is found in the spectra of Saturn s 
rings and there is no Indication of any atmosphere about 
the rings 

A comparison of the spectra of the four major planets 
shows that in Neptune all the bands seen In the other 
three are intensified except that at X 646 which appear* 
to be peculiar to JuplUr The evident 1 for hvdrogen 
absorption in the atmospheres of Uranus and Neptune is 
ver\ slight and the Intensification of C and F Is not 
copied bv the hydrogen bonds at XX 4341 and 410a so far 
as an ordinary eve examination can determine so that 
at the best tne identity can only be considered probable 
Of the other bands photographed scarcely anything is 
known but it Is shown that the very strong band at X 619 
is not identical with one In the spectra of red stars as lb 
sometimes stated 

The Intrinsic Brhliancy or the Sun —In a previous 
paper Dr Nordmann estimated that the intrinsic brilliancy 
of the sun was 319000 decimal candles per sq cm 
(Natire March 3 p 39) but he now finds that one 
of his data owing to an ambiguity In Muller s text Is 
incorrect He has therefore re-calculated his value and 
gives In No 13 of the Comfites rendus (March 29) 
100 500 decimal candles per sq cm 


THE CARNEGIE INSTITUTION OF 
WASHINGTON 

T*HF eighth annual report of the Carnegie Institution of 
* Washington describing the work of the Institution 
during the year 1909 has now been published It Is a 
well-illustrated volume of 359 pages dealing with the work 
of administration the Investigations carried out under the 
auspices of the institution the various publications the 
expenditure recommended for 1910 and additional sugges 
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tlons Subjoined are extracts irora the report of tho jirost 
dent of the institution upon the progress of the~dittere*t 
scientific departments 

Among the more important events of the year are the 
completion of the administration building In Washington 
the establishment and active operation of the observatory 
of the department of meridian astrometry In Argentina 
the construction and putting Into commission of the don 
magnetic ship Carnegte of the department of terrestrial 
magnetism and the inauguration of the project for the 
pumication of an edition of the master works on Inter 
national law Attention is directed to the fact that with 
these and with the previously established larger enter 
prises under way the accumulated income of the Institution 
has been exhausted and that there will be no room for 
further expansion under current income in the immediate 
future 

In the last annual report a summary statement of the 
work of (he institution up to October 31, 1908 was given 
A more detailed study of the scope and geographical range 
of this work shows that investigations nave been carried 
on under the auspice* of the Institution In more than thirty 
different fields of research and that these Investigations 
have extended to more than forty different countries The 
total number of volumes of publications issued directly by 
the Institution is 141 with an aggregate of about 35 000 
pages ot printed matter For the larger departments of 
investigation there are now provided two astronomical 
observatories five laboratories, and one ship A complete 
list of the equipments of these establishments Includes fifty 
eight buildings and eight smaller craft In addition to the 
ship Comtgw The total amount of funds granted for ex 
penditure Is 864 000J The total amount expended Is 
835 900 1 

At the date of the preceding annual report the depart 
ment of meridian astrometry was engaged in the construe 
tlon of a temporary observatory at San Luis Argentina 
The instrumental equipment for this was shipped from the 
Dudley Observatory Albany NY in December 1908 
After safe transportation to San Luis the constants of the 
meridian transit the principal instrument used were care¬ 
fully re-determined proving to the highest order of pre¬ 
cision that this instrument suffered no injury In trans¬ 
shipment With this Indispensable preliminary lnvettiga 
tlon completed the work of stellar observation was begun 
In April 1909 and is now going on at a rapid rate 

The following list shows the departments of Investiga 
tlon to which the larger grants were made by the trustees 
and the amounts allotted from those grants by the 
executive committee during the year — 


Department of Botanical Research 6 400 

Department of Economics and Sociology 3 500 

Department of Experimental Evolution 5*000 

Department of Historical Research 4 too 

Department of Marine Biology 3000 

Department of Meridian Astrometry 6000 

Department of Terrestrial Magnetism ta 000 

Department of Terrestrial Magnetism vessel 15 000 

Geophysical Laboratory 9000 

Horticultural work of Luther Burbank a 000 

Nutrition laboratory 5 000 

Solar Observatory ao 800 

Division of Publications 900 


The various investigations of the botamcat research 
department have been successfully continued during the 
past year Among these the experiments of the director 
in the production of mutants in plants stem destined to 
play a fundamental t 6 U In the determination of the 
absorbing biological question of the derivation of species 
Equally Important in this same line are the experiments 
with beetles of Prof Tower for which vivaria are now 
maintained at the Desert Laboratory ht Tucson alld at 
the Msrine Biological Laboratory at Dry Tortugas, Florida 
The work of the department of experimental evolution 
presents a double interest Ih furnishing evidences at once 
of the evolution of organic forms and of the evolution of 
a science The history of biological scfenp*, like the 
history of most sciences In their earlier stages, has been 
and still is marred to some extent by heated cont ro v e rt? 
But all this Is destined to disappear with the rise of biology 
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to the plane of quantitative determination It It on this 
plane that the department in question la seeking pith 
capital initial success to carry on its investigations The 
publications of the department already issued are reckoned 
among the most important of recent contributions in this 
large field of research 

The work of the geophysical laboratory proceeds by 
means of some of the most recent methods and appliances 
of research and hence its aims and lines of Investigation 
like those of all new sciences present to the public more 
or less of obscurities of Interpretation and obstacles to 
ready appreciation The researches of the laboratory 
afford another instance of the normal evolution of a science 
from the observational and descriptive stage to the higher 
level of measurement and calculation That geology and 
mineralogy will be much advanced by such researches is 
now recognised and attested by eminent specialists 
Indeed the definitive results already attained by members 
of the laboratory staff arc now finding their way into the 
elementary as well as into the more technical literature 
of those sciences The equipment of the laboratory has re 
cefved an Important addition during the year in apparatus 
for subjecting materials under observation to high pressures 
and temperatures either simultaneously or separately 
This apparatus developed by Dr A Ludwig research 
associate of the department for the year will give pressures 
up to 17 000 atmospheres or 250 000 (b per square inch 
The Tortugaa laboratory of the department of marine 
biology Is proving highly effective as a centre for research 
by a wide range of specialists Eight associate invetti- 

g ators have availed themselves of the opportunities afforded 
y the department during the past season and the results 
of their studies are now in preparation for publication as 
contributions to science from the laboratory It is of 
interest to note the advent of quantitative Investigations 
here as well as elsewhere in the advancing biological 
sciences 

The apparatus of the nutrition laboratory proves highly 
effective and the experiments already made on patho 
logical as well as normal subjects fully justify the confi 
dent expectations hitherto entertained with respect to this 
line of research Many additions have been made during 
the year to the equipment of th* laboratory Among these 
are a bed-calorimeter into which a recumbent patient may 
Offtef’ With esse and safety a portable respiration apparatus 
which may be applied readily to a patient reclining on a 
cot while his respiratory action is accurately determined 
and an automatic temperature register which will give a 
continuous record of temperature changes in the calorl 
meters to which it is implied 

The achievements already attained in the development 
of novel methods and effective apparatus for studies of 
the sun and the additions to our knowledge of solar 
physics already made at t^e solar observatory not only 
Justify the predictions of Its founders but warrant the 
anticipation of still more important contributions to astro¬ 
physics in the near future Work of investigation and 
work of construction have proceeded simultaneously during 
the year both at the observatory site on Mount Wilson 
and at the shops and physical laboratory in Pasadenn 
The 60 inch equatorial reflecting telescope the install* 
tion of which was completed a year ago has been tested 
during the past year and proved to be of unequalled excel 
fence whether used as a visual or as a photographic 
Instrument Its optical perfection and its wide range of 
applicability make it a noteworthy contribution to progress 
in observational astronomy The 150-foot tower telescope 
authorised by the budget of the current year is in a for 
ward state of construction and will soon become one of 
the most effective units in the telescope battery of the 
observatory The discovery of the existence of the Zeeman 
effect in the sun announced by the director a year and 
a half ago has been confirmed and extended in its appUca 
tlon to further Interpretation of the nature of sun-spots as 
welt as to researches into the more recondite electro 
magnetic properties shown by the. sun Closely connected 
apparently with these properties are the major and minor 
magftttlc storms ’ to which th* earth's magnetism is 
subject now of specki! Interest alike to the staff of the 
solar observatory and to the staff of the department of 
terrestrial magnetism It may suffice here to recerd onto 
ode other item of interest namely the failure thus far of 
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the manufacturers of glass at St Gobain, France to 
furnish a satisfactory disc for the 100-Inch Hooker tele¬ 
scope The disc reported as en route for delivery a year 
ago proved so defective that it had to be rejected The 
manufacturers are still confident however that they can 
meet the requirements and it is hoped that through the 
collaboration of Prof Ritchey of the observatory staff, 
who has spent some months at St Gobain during the year 
a satisfactory disc may be ultimately secured 

The field work of the terrestrial magnetism department 
has gone forward with dispatch Surveys have been carried 
on in fifteen different countries distributed over four 
different continents The routes traversed by the observers 
will give a large aggregate of data from hitherto little 
known or unexplored regions Thus Mr Sowers has 
obtained observations at intervals along a route extending 
from eastern China west across China and Chinese 
Turkestan and thence south to Bombay India Prof 
Beattie research associate of the department has com 
pleted a survey from Cape Town to Cairo Mr Pt ir 
son has secured measurements in Persia Beluchistan 
Arabia Turkey and Russia while other observers have 
been equally active in South America Central America 
and British America 

The publication of sixteen volumes of researches has 
been authorised by the executive committee during the 
year at an aggregate estimated cost of 5840 1 


RECENT WORK OF GEOLOGICAL SURVEYS ' 
III — Canada 

'T'HE Geological Surve) Branch of the Canadian Depart 
ment of Mines continues to issue colour printed geo¬ 
logical maps at an extremely moderate price as well as 
numerous mining plans on a lar*,o scale We note that 
individual maps or reports will be furnished free to 
bo«o fide Canadian applicants 

Ihe Mines bramh deals in its reports with technical 
matters relating to ore-deposits the occurrence of which 
means so much to the Dominion but Its memoirs cannot 
be neglected b> the geologist Mr 1 ritz Cirkel h report 
on the chrome Iron ore deposits in < nstem Qurbet (1909) 
thus contains nil interesting uuount of the serpentines of 
t anada (p I a) the chromite oours m those of Cambrian 
age while the earlier serpentines appear so far unpro 
duelive The Cambrian serpentines are assuuited with 
dionte and are regarded (p 1^) as alteration products of 
an ollvine-Mibbro Iheir non-alummous ihuractcr as 
shown in the t>pirat analysis given would had one to 
assume that considerable differentiation had gone on m 
the bAsic series and that the serpentine was at one tim 
an olivine rock rather than a g ibbro Tins is probabh 
the author 8 view as stated on p 87 1 he chromite Is 

irregularly distributed in pocktts a provoking arrange 
ment for the miner and reminding om of the occurrences 
in ihe Dun Mountain district of New 7 »uland inis re 
port with its review of ihronute ores in the world at 
large is of far more than locul value and the deposits 
in the Transvaal so rtcenllv dtscriNd are well referred 
to and Illustrated Mr h H.lle s report on some iron 
ore deposits in Thunder Ba\ and Ramv River districts 
Ontario dwells on thr possibihtv of using peat-coke 
manufactured bv the Ziegler proti s ft a fuel for smelt 
ing Many provinces of Cnnada an ruh in pt at poor in 
wood ana destitute of coal 1 he ores dealt with in the 
report are magnetitt and hicmatite and a magnetic survev 
has been used In the detution of the fornner 
The recent reports of the Canadian Ceological Survev 
Branrh include one b\ Mr W H Collins on Cowganda 
Mining Division Ontario (1909) with a verv large geo¬ 
logical map on thi scale of om inch to one mile Ine 
district described Iks along the Montreal River west of 
the Quebec border and is being invaded bv a rush of 
prospectors owing to the distoverv of silver cobalt ores 
similar to those that have made the reputation of Cobalt 
The valuable veins occupv targe fissures in quartx-dlabau. 
which is intrusive in Huroman sediments The author 
traces a magmatic gradation from the diabase into an 
nplitt intimately associated with It fp 33) The 11 lustra 

* Tbs second article appeared In N ati sit of rebroaiy to. 
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lions ihow well the physical characters of this forest-clad 
region which, with its lakes rivers, and low hills, is 
indeed, typical of the pre-Cambrian lands of North 
America. 

Mr Collins also reports on the 1 Region lying North 
of Lake Superior between the Pic and Nipigon Rivers 
Ontario (1009) where he was again on the great Archtean 
peneplain The soils still so deficient on this recently 
glaciated surface fill the river-valleys and depressions and 
r form a thin discontinuous blanket that Ineffectually 
covers the underlying Archsean floor 9 Mr W J 
Wilson’s report on parts of Algoma and Thunder Bay 
districts Ontario Is bound up with that by Mr Collins 
and covers the river-courses of the country to the north 
and east The large map Illustrating both papers on the 
scale of eight miles to one Inch together with the photo¬ 
graphic illustrations shows how exploration must for a 
long time be confined to the natural channels through the 
woodlands Foesiliferous beds of Silurian age have been 
found on the tributaries running from the south and west 
Into the Albany River Their fauna Is described by Mr 
Whlteaves in an appendix (p 34) and the report with 
characteristic Canadian foresight also illustrates the 
modern fauna in the form of speckled trout and store-clad 
Indians. 

Mr O E Leroy writes on the 41 Main Coast of British 
Columbia and Adjacent Islands In New Westminster and 
Nanaimo Districts* (1908) where he has a fascinating 
field among the fjords north west of Vancouver The 
dralnage-grooses now entered bv the sea arc believed to 
have originated In early Cretaceous times when great 
erosion prevailed The country has been modified by local 
glaciation and by the passage of the lobe of an ice-sheet 
down the Strait of Georgia, Inside Vancouver Island A 
great bathohtc varying in composition from a granite to 
a gabbro invaded the Pahecuroic sediments and Igneous 
scries probably in the Upper Jurassic epoch and has left 
conspicuous traces of its gradual advance by sloping 
(p 17) This mass Is responsible for a large part of the 
steep and rocky scenery along the fjords The country 
appears rich in lead and copper ores and magnetite awaits 
further development on Texada Island The coat on 
Vancouver Island and the limestone on Texada Island are 
suggested as local means of smelting 

Mr D D Cairoes s report on part of the Conrad and 
Whitehorse mining districts (1008) gives impressive Illus¬ 
trations of the grim scenery of Yukon Aerial tramways 
now bring up fuel and food to claims on Alpine ridges 
and the telephone prevents the feeling of isolation which 
tends to grow on pioneers Conrad City is so young that 
it does not appear on the contoured map constructed in 
1006, but we understand it to be at the foot of the 
Montana tramway A photograph of It faring the huge 
mountain wall across the lake assures us of Its reality 
As usual the best is made of everything and we are told 
that the long summer days may be delightful although the 
lake waters remain so cold as to threaten death to those 
immersed in them The gold-mining is In vein-quarts 
traversing Palaeoxoic schists, as in the Klondike fields 
The granite that Is so conspicuous on the coast of British 
Columbia cuts these schists, and is overlain by porphvrites 
and the Lower Cretaceous Tutshl series A post-glacial 
eruption (p 37) of considerable magnitude has formed a 
layer of volcanic ash 3 to 6 Inches thick over a wide area 
in the valley-floors 

The Canadian Survey Is not entirely absorbed by the 
excitements of mining enterprise Dr D P Penhallow 
in a handsome quarto reports on the Tertiary plants of 
British Columbia This includes a review of all the known 
species conveniently arranged alphabetically under genera 
whlcfc ara also In alphabetical order The basis of the 
present work !s an extensive series of plant-remains 
collected by Mr L. M Lambe for the Survey in 1906. 
East of the Rocky Mountains the Canadian lignites are 
of ' Laramie *’ (Eocene) age though they have been re 
ferred by Heer as was his general practice to the Miocene 
Similarly the 4 Miocene lignites of British Columbia are 
shown by Dr Penhallow s analysis of species to be partly 
of Laramie and largely of Ollgocene age Sir William 
Dawson s vtewe have thus been verified in detail The 
table on p. 141 will be useful to stratlgraphers 

Part iv of the third volume of 11 Contributions to Canadian 
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Palaeontology ' is by Mr I*ambe on the Vertebrate of the 
Otigocene of the Cypress Hills Saskatchewan. This It 
a continuation and revision of a previous work by Cope 
and describes several new aperies Including Amp* tx ilk 
and Leftiestem longus among fishes represented by frag¬ 
mental remains a probable anthracotherian tooth and 
the well-preserved lower jaw of a Titanothere Mtgottfop* 
ffimiUvut Eight excellent plates, from the author’s draw 
tngs accompany the memoir G A J C 


PAPERS ON AMERICAN INVERTEBRATES 

"VTOS 1706 1710, 171s, and 1713 of the Proceedings of 
the U S National Museum art devoted to the descrip¬ 
tions of various groups of invertebrates from American 
territory In No 1713 Mr S S Berry deals with a series 
of new cephalopoda from the Hawaiian Islands, among 
which special interest attaches to the new genus and species 
SUphanoteuihls k*waU*nns an apparent member of tbs 
SeptoUdw characterised by the peculiar shape of the body 
and the ventral anterior extension of the mantle to c o v er 
the funnel. In other respects the genus is however re¬ 
lated to Heterotcuthls. A remarkable globular form de¬ 
scribed a* Crumchia globuUt Is related to C ranhardU, In 
which globulanty appears to be a feature of immaturity 
but whether the tame holds good for the new form—if 
indeed it be really distinct—remains for future determina 
don 

Coslenterates from Labrador and Newfoundland form the 
subject of No 1706 These have been investigated by Mr 
H B Bigelow, who finds that all of them belong tn 
previously described species so that their interest is largely 
geographical Several of them have been hitherto known 
only from Greenland and northern Europe The speder 
Catsblema vtticari* and Mginopxu Utureniit have how¬ 
ever proved of interest from an anatomical poml of view 
and are important in regard to the classification of the 
Narcomeduste 

In No 1710 Mr E B Williamson revises the arrange¬ 
ment of the North American dragon flies of the genua 
Macromla from which he finds those described ar 
EpopthalmJa to be inseparable Dfdymops as regards 
venation appears to come very close to Macromix, but may 
seemingly be distinguished by other characters Two new 
species of the genus under review are named and described 

No 171s Is devoted to the second part of Dr N Amtan- 
dale’s account of the fresh water sponges in the collection 
of the U S National Museum none of the fepr farms 
referred to being new to science 


EDUCATION IN ENGLAND AND ABROAD * 


UROM the eighth century to the time of the Reformation 
*• the history of education in England France and 
Germany was in many respects similar The one champion 
of learning was the Church and in the religious houses 
we find an organised and established system of education, 
of which not only the lower rank of pebple who couM 
not pay for their learning but noblemen and gentlemen’s 
sons might take advantage In England the system war 
particularly successful as early as the year 1201 there are 
said to have been more than 3000 scholars at the Uni 
versify of Oxford and Roger Bacon tells us that there 
never had been so great an appearance of learning ang 
so great an applies turn to study as at that time when 
schools were erected in every city tbwn, and borough 
The learning of Englishmen compared favourably at this 
early date with that of scholfirt on the Continent We are 
told that in 1169 there was a 44 colony 99 of English students 
at the University of Paris belonging to the faculty of arts, 
of which it is said that they 1 in particular were so 
numerous that they occupied several schools or colleges, and 
made so distinguished a figure by their genius and learn* 
Ing as well as by their generous manner of living that 
thev attracted the notice of all strangers ” 

Against the Church, in this matter of*edpoatioa, werg 
arrayed both the general opinion of the aristocratic classes 
and also the power of the law Not all the sons of gentle* 
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men Vers left In utter ignorance Younger sort* gave 
them*Wet with increasing frequency to the studies of good 
learning though thorn who Inherited their fathers estates 
were usually of the familiar type The daughters of the 
upper classes were not infrequently educated by the Church 
but the fact remains that the provision made for education 
in religious houses, and in the grammar schools that were 
founded In the twelfth century was In the main intended 
for the poor citlxen s and ploughman s children Win 
cheater (founded in 1373) was probably the only school 
that d*d anything before 1450 for the education of the 
gentry Even there the number of poor to paying scholars 
was as seven to one 

\ et England was so far as education is concerned the 
leading nation of Europe at this time Progress was 
steady and the respect for learning starting among the 
lower classes graduatlv forced Its way upwards The 
revival of learning in Italy and In Europe generally facili 
tated the progress of education in England and disposed 
of the contempt orlglnatty felt for scholarship by fhe 
aristocracy but while the Introduction of the study of 
Greek ennanced the value of education the recognition of 
literary culture by the upper classes of society began to 
make it the privilege of the rich to the exclusion of the 
poorer scholar* whose monopoly it had orlglnollv been 
The great principle upon which the Church had buift up its 
system was abandoned Rich men s sons were turning poor 
men out of the endowments meant only for the poor 

/ et grot poitsont mangent let menus * Poore men 
are supplanted by the rich the weake by the strong the 
meane by the mighty 

But the fatal event was the dissolution of the monas 
terles, and the final destruction of the Church s system of 
education which had raised Englishmen to a height of 
culture to which the other nations of Europe could not 
attain The effects were immediate and disastrous b% 
one blow the whole English educational svstem was 
crippled and almost destroyed until the end of the nine¬ 
teenth rentun the effects of that fatal step were still felt 
and It Is only recently that efforts have been mode to re 
organise and restore what at that time was destroyed 

The Reformation which was the ultimate cause of the 
downfall of the English svstem of education was in 
Germany the decisive influence which led to the establish 
tng of education upon a broad and stable basis Up to 
that time education had been dominated bv the Church 
and had existed In the first place for the Church and 
the results had not been so satisfactory as In England 
Since then the State the municipal authorities and above 
all the parents have taken an ever Increasing interest In 
the education of children 

The leader of this great movement was Martin I uther 
In his ' Epistle to the Burgomasters and Councillors of 
Sundry Cities In German Lands written In is?4 he 
declared it to be the dutv of cities and of secular author! 
ties In genera] to provide good schools and to encourage 
attendance and at a later date (1539) in his discourse 
on the duty of keeping children at school * he urged the 
authorities even if necessary at the public expense and 
with the aid of compulsory measures to draw clever boys 
to the pursuit of learning in order to provide competent 
m*n to fill the public offices 

The outcome of this movement In favour of general 
education for all and the pursuit or advanced studies by 
gifted scholars is to be seen in the foundation of a large 
number of grammar schools in the reform of the univers! 
ties and In the establishment of elementary schools In 
which reading writing catechism, and singing were 
taught 

It! spite of various set-backs such as the thirty years* 
education survived In its main'outlines 
tfrttil the end of the eighteenth century In the nineteenth 
oentury It was developed by the introduction of modem 
science* modern languages, add their literatures as com 
pulsorv subjects in secondary schools and by their 
admission into the curriculum of the universities but the 
ffesent patent in Germany has evolved under the com I 
blned influences of Humanism and the Reformation from I 
that which was established as a result of Martin Luther s 
movement ■ 

The Importance of France In the history of education Is ] 

no, ana, vol 3*] 


mainly confined to its influence upon higher education 
The failure of the Reformation left the educational system 
of the Church very much as it was but In university 
education trance took a leading position in the Middle 
Ages The University of Paris wnich attracted even in 
the twelfth centur\ many students from all countries In 
Europe become the prototype of German universities 
founded in the following century but elementary educa 
tlon In that country has remained in u deplorable con 
ditlon In 1866 ax per cent of the recruits could neither 
read nor write and twenty yean later a similar percentage 
of those who were married were unable to sign the 
register 

The new era in the political economic and educational 
history of the world may be said to begin with the year 
1870 The history of education in the three countries 
since that date is so familiar to you that 1 may proceed 
at once to the present state of affairs first of all In 
Germany In elementary education (vermany had a start 
of more than a centurv as compared with England For 
rich and poor alike attendance at the elementary school 
had been compulsory in every ( erman State for more than 
a hundred years before the Forster 'Ut became law The 
svstem is of long standing and experience has shown that 
the organisation and working of the arrangement are 
practically perfect 

The curriculum in Orman elementary schools is of the 
simplest Originally the three R s religious knowledge 
and singing were the only subjects taught to these have 
been added at various times the elements of geography and 
history to stimulate interest and encourage patriotism 
and for pupils of the upper standards a certain amount 
of natural nUtory The compulsory school age ts from 
six to fourteen and although there is some diversity In 
the excellence of the school buildings they are for the 
moat part airy and good 

In Germany the State does not exist for the individual 
the individual exists for the State and the State considers 
that it is to its own advantage to have above all things, 
a high average level of knowledge and ability This the 
Germans have certainly succeeded in attaining in 
elementary education and it is in this high average that 
their great superiority in elementary education consists 

Let us now turn to the German secondary schools The 
organisation is as complete as in the case of elementary 
schools and the principle is again the same Individual 
prominence must be sacrificed to raise the common 
average and to this must be added another principle 
equally Important and similar In Its effects that all sub 
Jects are taught in form this applies to e\en school and 
to every boy from the first to the last dxv of his career 

The education of a boy In secondary schools may proceed 
upon any one of three lines It ma\ be classical semi 
classical, or modem For centuries Germany clung to a 
belief In the classical svstem for higher schools but the 
force of circumstances eventually nr ressitated the formation 
of two new types of school earh di signed to gi\e a liberal 
education of a different kind \ et the classical C vmnaslum 
still holds its own (although there is no longer any very 
close attention paid to composition in Latin and Greek) 
for In 1008 of the freshmen who matriculated at Prussian 
universities 77 per cent came from G\mnasien or cfasslcal 
schools 

The Realgvmnasnim or semi-classical school is 
differentiated from the r\mnisium bv the fact that while 
Greek Is not taught at all modern languages mathematics 
and science receive greater attention The Oberrealschule 
is purely modern In its curriculum and excludes both 
Latin and Greek All three types have a nine years’ 
course usually begun at the age of ten preceded by three 
or four years at an elemental or preparatory school which 
is often attached to the colleg All these schools are 
established by the ^tate or bv the State In conjunction 
with the municipality their fees range between jl and 
6i per annum 

There are some to whom the principle upon which these 
schools are founds will nopenr to be radically false how 
ever good mav be the discipline and the organisation In 
Its execution As the main Intention U to make It possible 
for a high percentage of the mioils to pass the leaving 
examination practically th* whole form has to be 
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section constant The metals treated were lead and a lead 
tin alloy, the general nature of the results was the same 
in both cases When suitably loaded there is a rapid 
Initial flow which gradually settles down to a steady flow 
for which the rate per unit length of wire flowing 1* 
constant right up to breaking Throughout the experi 
mental range the extension can be represented closely by 
the formula 

/=/<,(! + £/*)<-' 

0 is taken as a measure of the more rapid Initial flow 
which we call the $ flow * as a measure of the coefficient 
of viscous traction The curves */ (stress) against stress 
are hyperbolae with one asymptote parallel to one steeply 
Inclined to the axis of stress 0 tends to become constant 
as stress Increases for a series of experiments on lead 
done at i6o° C 0 tends to the some constant value as 
for the series done at room temperature This supports 
the suggestion that 0 measures a definite physical effect 
dependent on some geometrical structure For the alloy 
the 0 flow is relatively very small —Clive Outhbarteon 
and Maude Ou th bar ta ow The refraction and dispersion 
of argon and re-determinations of the dispersion of helium 
neon krypton and xenon The refractive index of argon 
has been determined for seven points In the spectrum with 
improved apparatus and careful re-determinations have 
been made of the dispersion of the other four inert gases 
In order to bring them all up to the same level of accuracy 
The refractivlties are expressed In the form 


— I B»C/(«,*—»*) 

and the constants of these equations calculated from the 
observations by the method of least squares are shown 
in the following table — 

Klem*nt r x n 87 * r v 7 

Helium a 42476 3409 1 7 

Neon 5 18652 38916*2 

Won 943^64 17008-9 

Krypton 106893 12767.9 

Xenon 13 2418 8977 9 

The values of the refrnctlvitics derived from these equations 
generally agree with those found experimentally to one or 
two points in the fifth significant figure It is satisfactory 
to find that the values of now obtained b\ these more 
accurate measurements do not differ by more than 2 per 
cent from those published by the authors last September 
—Dr J O Wakelin Rarrstt The action of the radiation 
from radium bromide upon the skin of the ear of the 
rabbit The ear of the rabbit was exposed to the action 
of the radiation from 1 mg of radium bromide spread 
over a circular area of 7 mm diameter and the resulting 
pigmentation of the skin was studied It was found that 
pigment was deposited most abundantly opposite the edge 
of the disc of radium salt The deposit when viewed 
under a low magnification presented a characteristic 
reticular appearance The larger spaces enclosed by the 
pigment which were more or less polygonal contained 
hair follicle groups but the smaller spaces were free from 
hair follicles A certain amount of pigment was also de 
posited In a diffuse manner chiefly opposite or a Util 
outside the edge of the disc This when marked caused 
the reticular pattern to be somewhat obscured The 
deposit of pigment was not quite uniform but tended to 
take on a punctate character Opposite the centre of the 
disc of radium salt a varying degree of depigmentation 
occurred though at the same time here and there a small 
amount of pigment arranged in an Imperfect reticular 
pattern could sometimes be recognised The pigmentation 
was chieflv in the epidermis the cuds vera being less 
affected The depigmentation also affected both epidermis 
and cutis v*ra but was however more striking in th* 
latter than In the former No change In the pigmentation 
of the flair shafts was observed In a white rabbit the 
pupils of which presented a red rtflex prolonged exposure 
to the action of radium bromide caused the appearance of 
an exceedingly slight reticular deposit opposite the 
applicator With this exception all the rabbits employed 
bad black or mixed black and White coats Attempts were 
made to Obtain pigmentation by the action of radium upon 
human sldn but were not successful—Prof Sllvanus P 
Ttiswipaow A physiological effect of an alternating 
magnetic field If In a darkened room or with eves 
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closed the head Is placed In an alternating magnetic field 
of sufficieAt Intensity, there is perceived over the whole 
region of vision a faint flickering illumination, colourless 
or of a slightly blue tint The period of the flicker Is 
not well denned It does not seem to be the s«ne over 
the whole field of vision at the same time nor U It equally 
bright over the whole field of vision Even in daylight 
with the eyes open one Is conscious of a sensation of 
flicker superposed on the ordinary vision It has not yet 
been definitely ascertained whether there is any relation 
between the direction of the axis of the field with respect 
to the position of the skull No after-effects of any kind 
have been observed The alternating magnetic field the 
intensity of which (quadratic mean) was about xooo C G S 
units was produced by sending a current of about 180 
amperes through a coil of thirty two turns formed Into 
cylindrical form about 9 inches in internal diameter, the 
current having a frequency of fifty periods per second 
No effect on the senses of smell, taste, or hearing has 
been observed (Added April 14 1910 — Several or the 

observers have noticed a sensation of taste after two or 
three minutes In the alternating magnetic field ) 

Faraday Society April K —Dr 1 C. Cain in the chair — 
W P Pnspsr Nature of the action of dyeing The 
abnormal reactions obtaining in the rase of Ingrain 
colours when the dye was produced in «/« as compared 
with the same dyeing effect when the same dyes are applied 
as direct dyes m relation to thrir subsequent resistance 
to resolution into solvents the variations in the rate of 
fading of picric acid on different fibres under the influence 
of de^vdratlng reagents acting through a vacuum as com 
pared with tne equivalent action on the acid itself the 
abnormal reactions obtained when the dyes of the indicator 
class (eg methyl orange) are subjected to the action of 
acids in the presence of fibre substances the variations in 
resolution of the d>es from the fibres brought about by 
differences in temperature of dyeing all these were ft 
was claimed proof as to the important influence of certain 
factors in determining the fixing power of the fibres for 
dyes this varying as the conditions of dyeing It was also 
pointed out that the dyes were definitely fixed in some 
way <m animal fibres so that they might even resist the 
subsequent action of acids os proved by these colour 
changes - Prof W W Haldane Qm and W Harrison 
The electrical theory of dyeing The literature relating 
to the causes of dyeing reveals great differences of opinion 
as to the physical and chemical phenomena involved The 
basis of the electrical theory is that when any two bodies 
are placed in contact they are oppositely electrified In 
the case of tinctorial chemistry one of the bodies is a non 
conducting solid and the other a Mould There does not 
seem to be anj direct method of obtaining thfe value of the 
potential difference between such bodies The authors aval! 
themselves of the classic theory of von Helmholt* which 
enables the potential difference between a liquid and a 
porous diaphragm to be deduced They have determined 
the nature of the charge on the particles in suspension 
and in colloidal solution and find that In water all basjc 
substances are positive the hydrochlorides of basic dyes 
positive all acid substances negative and most neutral 
substances negative They find the speed of the particles 
under electrical stress to be of the order aoxio-* cm 
per second, per volt per cm Negatively charged particles 
attain their maximum speed at about 40° C By mtasur 
Ing the difference of electrical pressure between the two 
sides of a diaphragm when the Mould is flltepeti under 
mechanical pressure the authors find the approximate 
value of the contact difference between fibres and water 
to be —cotton 0-06 volt silk 023 volt wool 0^0 volt 
The Influence of temperature shows t\ maximum gharge 
at about 40° C and a minimum at about 8o° C 

Lmnesn Socle tv April 7 —Dr D H Scoit F K ft , 
president, in the chair tucotiided by Mr H W Moackton, 
treasurer and vice-president Mmryj Elm seedlings 
showing Mendettan results There are but two species of 
elm in Britain Vlmut montana With aqfi V Jfk*bro 
Mill both are known In the east of England at 1 wych- 
elm " There are In addition, many so-called varieties 
the most remarkable being the 4 English rim " of Ifetoib 
botanists and foresters* confined to the south 01 Ettdand, 
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And styled U campestrts this tree ti unknown on the 
Continent The Huntingdon elm he regarded as a 
hybrid, the first cross between the two apecies cited The 
previous year had been noteworthy for the profuse fruiting 
of every kind of elm in England due to the fine autumn 
of 1908 and the abnormal amount of sunshine during the 
sitting of 1909 The author had procured abundance of 
seeds of numerous varieties and forms and from many 
localities. These had been sown and their progeny 
analysed It was shown that the plants thus arising con 
formed very closely to the Mendelian formula of 9 3 3 1 
The author gave in confirmation of his views the expen 
ence he had with regard to the black Italian poplar 
Populus nigra x deltoidea the cricket bat willow Salt* 
albaxffagtlu and the I uccombe oak Quereus Cetnsx 
Suber namely that the offspring of a first cross invariably 
produced a crop of the most diverge character and this 
Induced the author to formulate his view that when 
botanists were unable to agree about the forms of a given 
plant, it was due to a mixture of at least two species 
but where there was practical unanimity as with varieties 
of beech and ash there was onlv one species concerned 
and the varieties were due to individual peculiarities He 
finallv Insisted upon the importance of planting trees of a 
first cross on account of their abnormal luxuriance and 
rapid growth, and their producing timber far more quicklv 
than either parent -—F Ohapman The Foramlnlfera and 
Ostracoda from soundings chiefly deep water collected 
round Funafuti by H M S Penguin 


Physical Society, April R — Prof H I Calendar 
FRS president in the chair — B S Cohan Demon 
■tration of telephone currents in loaded and unloaded 
lines The demonstration showed the relationship between 
the sent and received currents in telephone lines under the 
various conditions which occur in practice By the aid of 
Prof Kennellv’s formube it is possible to calculate the 
relationship between the sent and received currents under 
any conditions met with in practice and for some of the 
conditions used In the demonstration the calculated results 
had been obtained Four essentials were necessary for the 
experiments shown —(1) A current comparable to the 
actual telephonic speech current Tills was obtained from 
a vibrating wire interrupter giving a wave with a funda 
mental of about 100 ~ per second with a damped oscilh 
non of about 800 - per second superimposed (2) A 
telephone line with or without its load in the shape of 
inductance coils (3) Terminal apparatus The lines were 
terminated by receivers and induction colls as used in 
practice for what Is known as local battery working 
(4) Current measurers For this purpose barretters arranged 
as alternating-current ammeters were used The first 
experiment showed the relationship between the received 
™ *? nt J? Jrrent: ,or various tengths of standard cable un 
loaded The second experiment Illustrated the variation in 
the current sent when the receiving end was open or closed 
circuited and the length of cable was varied The third 
experiment showed the current distribution along the 
loaded cable bv inserting a barretter at different points 
along the cable The author gave explanations of the 
various phenomena illustrated In the experiments He 
pointed <ftit that It Is now possible to make both ealrula 
tions and quantitative telephonic tests which give mutual 
confirmation 

Paris 


Acadaray of Sciences April it -V £rei)» Heart In 'hr 
c «, Certain nonlinear integral equations 

—Paul Uvy Non linear Integral equations —B Qailt* 
f 1 ?* TJ 1 * vibration of buildings Gas engines not per 
fectly balanced and running at a high velocity have been 
found to set up vibrations in the surrounding building* 
which were not only unpleasant to the inhabitants, but 
gave rise to dangerous cracks in the masonry The 
seismograph Is not suitable for studying this class 
of vibretlon, so that an Instrument has been specially 
designed for this purpose A description of the instru 
ment is given, and the theory of its working —M 
taiMudi Sources of light with reduced surface* 
employed normally or obliquely “ 

Practical application* —F ‘ 

notioto of air In ‘ 


no ana 


the friction 
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, Movable sources of light 
Oharrsn The lubricating 
of solids. Friction in e 


vacuum \n apparatus is described capable of measuring 
thf critical speed at which the friction of two surfaces is 
a minimum Bv placing the apparatus in a vacuum It was 
shown that as the pressure of the air was reduced the 
friction varied 1 ss and less with the speed At a pressure 
of 1 mm the friUion was nearly indeptnd»nt of the speed. 
—E Hsuadld The general law relating to a generator 
or a receiver with a derived branch the ease of dynamos 
— C h Quito and \ Ttcharnlavtkl lhc measurement 
of verv high potentials b> means of an electrometer under 
pressure By placing the electrometer in air under a 
pressure of four to nine atmospheres the errors due to 
the silent or brush discharge and electric breeze were 
suppressed The constant of the apparatus was nearly 
Independent of the pressure of the gas and thn damping 
was easily under control A potential of fin 000 volts from 
a Wimshurst machine was readily measured with this 
arrangement—G Urbklrt The magneto-chunu al an ilvsis 
of the rare earths The magnetisation coefficients vary 
more rapidly than the atomic weights in the rare arths 
and the measurements are much more easily m »de T he 
results of the application of the method to the separation 
of a mixture of dysprosium and yttrium arc givm—W 
Loufulnins The determination of the quantities of heat 
disengaged during the addition of bromine to some un 
saturated substances Data are given for the heat of 
combination of bromine with caprylene »t>rolene cyclo¬ 
hexane ethyl pheny Ipropiolate and pulegone—F Kohvt* 
Abrttt The nitrides and oxidis extracted from aluminium 
heated in air — i \ Qrsntt The cementation of silicon 

steels Silicon steels which do not undergo cementation 
in wood charcoal can be readily cemented bv the use of 
prussiate of potash —M Vouriisto* The reducing action 
of alkaline formates on certain mineral compounds 
Boron nitride heated with an alkaline formate gives off 
n mixture of hydrogen ammonia and boron hydride The 
proportion of the latter compound mav amount to 1 s per 
cent —Ldo Vlffnon The phenomena of electric transport 
in solutions of certain colouring materials transportation 
phenomena are very clearly produced with the colloidal 
solution of several djestuffs proving the presence of un 
dissolved granules carrying appreciable electric charges 
With colouring matters in true solution these effects are 
not produced—E Dtrmol* Artificial camphor It is 
possible to prepare both the dextro and laivo optically 
active forms of synthetical camphor —F Oouturlor The 
condensation of pinacoline with its esters —Jacques 
ds Upparsnt The basic rock^ of Saint-Qua) Portricux 
(CAtes-du Nord) and their relations with the pegmatite 

Idles which traverse them —Victor Monrl, \nM 
Helbronnsr, and Max ds Rseklisciisutsn Hie 

sterilisation of large quantities of water bv the ultra 
violet rave The arrangement of lamps described is 
capable of sterilising water on the lar^e scale with an 
expenditure of 36 watt hours per ruble metre of water 
treated —Ch DNrl and M Oorgolowakl The prepara 
tlon of demineralised gelatin and some of its chemico- 
physical properties Two methods of purification have 

been used dialysis and freezing The gelatin thus 

obtained is practically free from ash It forms jelhes but 
less well than when electrolytes an present Br twecn 
lertnin limits of conn ntration solutions of this highly 
purified gelatin are opaUscent this opilescence disappear 
Ing on adding traces of alkali -H *ta*a»no A 
Dsumss The double rd/e of calcium in the coagulation 
of blood and lymph—M Walnbm* The Influence of 
feeding on the production of spontaneous atherom 1 —Fn 
Qlanmud Arehmn formations in the Forez mountains 
—Wilfrid von Saldllta The crushed granites (mylomtes) 
of the Grisons the Vorarlberg and the Allgiiu —J 
Theultt Marine sediments of atmospheric origin 

Caps Iown 

Royal Society of South Africa M* eh ifi —Mr S S 
Hough, FRS president in the chair —Dr R Marloth 
Some new South African succulent* Among the new 
species are some of special biological interest M«em 
bnanthemum mitratum was discovered in the desert belt 
east of Port Nolloth by Mr Garwood Alston The shrub 
bears at the end of the apparently dead branches a fleshy 
knob This consists of two closely joined leaves In tween 


NATURE 


[April 21, 1910 


which the flower appears Flower and fruit ore then fed 
by the tap of the knob until fully developed, when nothing 
is left 0/ the sheltering knob except its skin Another 
species of Mesembrianthetnum takes the same care of Us 
flower and trait, nursing them within its own body, but 
it is eyen more cautious than its big brother, for it buries 
itself entirely tn the ground at»4 shows only the apex of 
its few leaves As the ends of the leaves are flat flush 
with the ground and coloured exactly like the rusty 
gravel it 1* practically impossible to detect them when 
they are not in flower Euphorbia ilastlca is the spedes 
from which some sort of rubber has been manufactured in 
Little Naroaqualand and, although the quality was not 
good, It is not Impossible that, with the present boom in 
rubber, even those barren deserts may see a flourishing 
industry —R A UhfsMt Variation of gravity There 
have been differences of opinion as to the way in which 
the value of gravity Is affected by height above sea level 
and special interest attaches to measurements on a really 
larger tableland The result of observations taken at 

Johannesburg and Vereenlglng it that the variation per 
metre is 0000136, considerably less than that given 
by Helmert— W T Sasten The ovule of the 

Bruniacen The main point brought out in this paper 
is that the ovule in the Brunlacese Is pendulous and 
anatropous with a dorsal raphe There is a simple 
massive Integument with a long slender mlcropyle —R 
Brown Chrysochloris namaquansts Brown Chryao 
ehloria namoqutnsu was named from skulls found at 
Garies in the disgorged pellets of owls A description Is . 
now given of the skin A remarkable feature of the species 
!• that the third molar is about as frequently absent as 
present 
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DYNAMICS IN ENGLAND FRANCE AND 
GERMANY 

(1) Elementary Mechanics of Soltds and Fluids By 
Dr A Clement Jones and C H Blomfield Pp 
vi + 366-hwl (London Edward Arnold nd) Price 
4* 6 d 

(a) An Elementary Treatise on the Dynamtcs of a 
Particle and of Rigid Bodies By S L Loney 
Pp vhl+374 (Cambridge l niveraty Press, 
1909-10) 

(j) Initiation d la Mtcatiiquc By Ch Ed Guillaume 
Pp xiv+a 14 (Pans Librairie Hachette and Co 
1909.) Price 2 francs 

(4) O** Mechantk jtine Exnfuhrung mtt cmetn meta 
phystschen Nachwvrt By Dr Ludwig Tesar Pp 
xlv+aao (Leipzig and Berlin B G Teubner ) 
Price 3 20 marks 

(5) \otlesungtn uber tcchnvuhc M(chanlk By Prof 
Dr August Foppl III FeMigkeitriehre 4th 
edition Pp xvi+426 Price 10 marks VI Die 
w ichtigstcn Lehren der hohefen Dynamik Pp 
mi+ 490 Price 12 marks (Leipzig B G Teubner 
1909-10) 

TVTEARI Y five \eirs hive elapsed since the in 
defatigable Prof Peiry opened a discussion on 
the teaching of mechanics at Johannesburg Mr 
Blomfield is a teacher of consider ible experience and 
this book may be safely assumed to be the outcome 
of a study of this and other similar reports combined 
with a practical knowledge of the difficulties of teach 
ing boys and of the requirements which a teacher 
has to satisfy on the part of examining boards over 
which unfortunately he possesses no power of con 
troL There have been a few but not many books on 
elementary mechanics published since the Johannes¬ 
burg discussion, and we naturally examine the pre¬ 
sent book with a somewhat hypercritical eye in the 
hope of finding some indications as to whether any 
real improvement has been effected since then Let 
us begin with generalities and then descend to 
details 

(1) In the first place, a good deal of discussion has 
taken place as to how far the use of text-books is 
desirable in school teaching, the following alter¬ 
natives being proposed — 

(а) No textbook 

(б) A text-book consisting of examples only 

(e) A text-book containing a complete exposition 
of the subject 

It is the opinion of many of the best teachers that 
a textbook should contain a brief but sufficiently 
complete outline of fundamental principles, but that 
ex a m p les should be the main feature In this 
respett 'Messrs Jones and Blomfield* book leaves 
nothing to be desired. It is very largely made up of 
SUmpfee, hr more than any boy could work through 
In a reasonable time, and th^ teacher who wishes to 
adapt the course to his own requirements wfli only 
have to pat a tick against those he meant to set to 
his date 
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In the second pi ice it is undoubtedly desirable 
as the nuthors cl urn to teach st itics and dynamics 
simultaneously with hydrosUUcs and it i» important 
not only that the three should for convenience be 
comprised in one book but \lso that the simultaneous 
treatment should not give rise to senous difficulties 
in regard to logical sequence in any one of the 
subjects 

When however we examine the result we find 
that the mixture of the three subjects in each chapter 
leads to some rathei striking anomalies ind the 
reader naturally asks What has Atwoods machine 
got to do with the U tube and the barometer-’ Why 
do Bojlc 8 and Charles s law come in thr same 
chapter with graphical methods’ What connection 
exists between centres of grivily and \rthimedes s 
principle or between force diagrams and centres of 
pressure? W r ould not centres of gravity and centres 
of pressure go better in the same chapter' If how 
ever the authors seriously think that this somewhat 
heterogeneous mixture is found benefici il for te ich 
ing purposes on the ground that it keeps a \ iriet> of 
different Ideas before the pupils at the same time no 
doubt something can be said in its favour and we 
should gladly defer to their views 

Passing to matters of detail we naturall) expect 
to find in the examples questions of a rather more 
practical character than in the older text-books But 
the pupil who works through the questions might 
almost believe that there were only three acute angles 
in existence—30 0 45 0 ind fto° \\ hv is it th u other 
angles so seldom figure in them ’ b very bov now adavs 
has his tables of loganthms, and the first thing he 
should do when he learns the purallclogr mi law and 
Lami's theorem is to calculate rtsultants, using the 
tables of log sines &c What is the use of teaching 
him statics if he can only appl> the methods to three 
particular angles’ But the absence of other ingles 
is the more remarkable when wc speculate as to the 
sources from which the questions have been taken 
especially in view of the fact that Government 
examination papers have been consulted and that in 
some of these 30 0 4 3 ° and 6o° hut wc believe 
been taboo for some urns past \g tin in the 
chapter on projectiles a good many examples arc 
to be solved by writing down the equations but we 
have failed to find an> attempt to make the pupil 
draw the paths of projectiles by plotttng Is not this 
calculated to produce the type of student who uses 
elaborate algebra to prove an almost self-evident 
result and generally fuls' We have had abundant 
experience of such students failures in simple projec¬ 
tile questions, and begin to wonder whether it would 
not be better to omit the subject altogether 
On the other hand the book contain* a good many 
things which we had believed were at last dead and 
buried* What is the use of telling a boy that if a 
p&rttele is going north-east at 10 feet per second for 
one second 1 It has travelled a distance OL (5^/ 2 feet) 
due B , and a distance LP (5^2 feet) due N "? If 
he has any common sense he ought to think that it 
Would be equally sensible to say that two people 
starting 1 from London and Cardiff at 2 ^ m with 
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tickets from London to Cardiff and Cardiff to 
Glasgow could get to their destinations simul- 
t tneoush b\ the 2 p m I*«ndon to Glasgow It 
would be far better to omit all these old fangled mis¬ 
statements including the one that 4 if a particle has 
simultaneously three velocities represented b> the sides 
of a triangle it remains at rest, and merely to give 
the definition of component velocities in § 0 and some 
discussions on relative velocity 

Atwood’s machine seems too fashionable to be 
omitted nowadays but it would be better to bring 
friction up to the front before discussing the motion 
of a 10 lb weight on a table pulled opposite wa> r * 
bv weight*, of ij lb and 2 lb hanging over the edge or 
n 4 lb mass on an inclined plane In the figure of the 
condensing pump the arrow seems to suggest that 
air enters the barrel when the piston is moving the 
opposite waj Whole pressure which is moaning 
less except for plane areas again crops up on 
p 217 When shall we see the last of it/ The oar 
once more figures as a lever of the second class It 
is to be wished that every person who pluced it 
there would try pulling a boat out in «h illow water 
with the ends of his oars touching the bottom and a 
boy on the bank holding the boat back with a string 
Under machines the so-called first and third 
systems of pulleys crop up with their usual per 
tinacity It would be interesting if those who take 
so much interest in these particular machines and 
ignore the crab were asked to arrange for lifting 
building materials to the top of a high scaffolding 
.and to watch the result when their instructions were 
earned out 

Our general conclusion Is that if bojs ha\c to 
learn what is contained in this book they will be 
efficiently and well trained on these lines by follow 
mg Messrs Jones and Blomfield but there arc a 
good many things they had far better leave unlearned 
and a good many other things they ought to learn 
instead It should be mentioned that calculus is not 
used and moments of inertia are not included 
in the scope of the book 

(2) ( ontroversial questions regarding the teaching of 
mechanics do not enter so prominently m connection 
with Prof Loney’s book for by the time its standard 
has been reached dynamics has practically become a 
branch of pure mathematics while on the other 
hand the student has had a good laboratory course 
in physics or engineering The book in fact prett) 
exactly fits the requirements of B Sc candidates m 
a modern university college in the third year of their 
curriculum It deals with rectilinear motion (includ 
ing resisting media) central orbits motion about 
a fixed axis, uniplanor rigid dynamics energy and 
momentum a little three-dimensional rigid 
Lagrange s equations &c. There is always a diffi¬ 
culty with these students, because this ground 
assumes a knowledge of pure mathematics that they 
cunqot acquire before their third year The appendix 
on differential equations is useful in this connection 
A few points will have to be attended to in a future 
edition The equation of motion for varying mass 
(p 130) does not generally hold when a body is 
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parting wtth matter D’Membert's principle lifr, 
quires more explanation than Is contained in 
statement Now the internal forces of the body 
are in equilibrium among themselves for by New¬ 
ton s third law there is to every action an equal ao^ 
opposite reaction This explanation the lecturer 
can however give But a most amaxlng and 
doubtless unintentional mistake Is made on p 
303 where the equations of motion in three dutien** 
sions are given as Ad*iu,/df , = L instead of Euler's 
equations We should like to have seen a few more 
examples in which the answer leads to a definite 
conclusion in the form of a numerical result instead 
of so many algebraic formula? connecting masses m 
lengths 3 a and angles 0 But such questions are 
wc admit rather hard to collect and the teacher and 
student should, therefore be grateful for the fl)wheel 
questions on pp 217-9 

Up till the present no one book has sufficed for 
students taking this course And indeed there has 
been great difficulty in advising them as to what to 
get Prof Lone> has done Uhcful work in providing 
students with a suitable work and when he states 
that he has verified every question the task cannot 
have been an <asy or profitable one 

In this revision the p iradox tal rough board on 
a smooth plane set ins to have escaped notice in 
p 210 ex 2 while on p 21^ we have A uniform 
rod AB is freel) movable on a rough inclined plane 
whose inclination to the horizon is t and whose co¬ 
efficient of friction is p about a smooth pm fixed 
through the end \ Coefficient of friction of a 
rough plane ibout a smooth pin reminds us 
of the newspaptr I nglish so often quoted in 
Punch 

The treatment of centrodes is verv useful 

(3) M Guillaume s Initiation is stated to be one 
of a series intended to be used for teaching children 
In this connection the question arises What is the 
age of the children contemplated bv the author? Ift 
the editorial prefact by M C A LaJsant four to 
twclvi >ears is suggested But even after allowing 
for the differences between English and French 
children the author h treatment of the subject seems 
too philosophical for such young pupils As a pre- 
liminarv preparation to the study of mechanics we 
have a chapter on How Nature is Studied, the 
headings of the paragraphs being Observation and 
Experiment " Approximation and Simplification 

Need of Simplicit) The Limits of Experiment 

Illusion Education of the Senses Measurement 

Induction and Deduction Illustrations arc taken 
from the photographs of moving bullets, photometry 
and so forth In the next chapter which deals with 
kinematics, wc have a discussion of space, velocity 
and acceleration graphs The author in the preface 
considers that dynamics should be treated before 
statics His argument might however^ very wefi 
be used the other wav Tie asks why the majority of 
bodies on the earth appear to at rest, and points 
out that this is due to the existence of Resistances 
such as friction, and repihrks inter o/i* that jjhete 
forces are unknown at the time when static* is begun 
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rill* become* an artificial science or a simple ahstrac 
ffon Would It not however be equally correct to 
describe djnamic's as an artificial science or simple 
abstraction because it deals only with what would 
happen if certain existing* resistances were absent? 

The subject matter extend* up to and including 
couples circular motion a little about properties of 
matter such ns elasLicit\ and ballistics and a final 
paragraph dealing with Jults Verne s hypothetical 
vovage to the moon 

It is not to be denied that philosophy of science 
as much more studied in France than in this country 
It also appears that the book is primarily written for 
those who have to teach children rather than for the 
children themselves All we can say is that a course 
of instruction based on this book would in all prob¬ 
ability be far above the heads of English children of 
the ages contemplated 

(4) While Prof Tesar has said his own sav in 
hi preface and mctnpfnsit d ippendtx his object in 
tl t rest of the book has lx.cn to pnsent the principles 
of mechanics in a clear and intelligent form, and to 
< mploy practical illustrations as far as possible In 
both these amis he appears to have been very success¬ 
ful He is careful to distinguish between forces 
(krhfte) and force effects (kraftaus^crungen) pointing 
out that the parallelogram 1 iw applies to the hitter 
and that its truth for anv phjsncal vector quantities 
is based on experience His readers should learn to 
discriminate clcarl) between th* fornnl rational 
dvnamics and its applications to the practical study 
of mechanics For want of this distinction the whole 
subject in less careful hands often becomes more 
appropriately descHbable as dogmatics The pric 
tical illustrations are very instructive and suggestive 
How many who have taught rigid dynamite have 
thought of working out the condition whether a bell 
will or will not ring when it is swung? The author 
gives practical calculations for a bell in Colognt 
Cathedral cast from the cannon captured in the 
I 4 ranco-Prussian War which failed to ring until its 
clapper was altered in length 

(a) ^ has been prcviouslv pointed out in reviews 
Prof hoppls treatises on technical mechanics are of 
a far more advanced character than the mechanics 
taught commonly to technical students in thib 
country Vol lii which includes a large portion of 
the mathematical theory of elasticity, now reaches us 
in its fourth edition The new volume The Most 
Important Studies of Higher Dynamics deals with 
relative motion systems with several degrees of 
freedom in particular compound pendulums includ¬ 
ing the bell and its clapper, the gyrostat, and an out 
line of hydrodynamics Under the gyrostat wc have 
a detailed discussion of Schlick's ship governor and 
in a circular issued with the book we are asked to 
point out that the Brennan mono-rail came too late to 
be Included in the book, a shoft note at the end being 
all that was possible, as the whole of the text was 
already in print It is, however pointed out that the 
theory of the Schlick gyroscope is applicable with 
slight modifications to the mono-rail some terms 
occulting in the equations having merely to be re- 
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versed in sign Thus an interesting exercise is pro¬ 
vided for those possessing the necessary mathematical 
knowledge to go over the work introducing the 
necessary changes and doubtless the next edition will 
tee them in tht text G H Brvan 


H\RP\ IRFh S l\f) Sf/tfL/IS 
Trees and Shrubs of the lirthth / a/ia Nathi and 
Acclimatised B> ( S C ooper md W P Wstell 
Vol 1 p|> \\\u + l\\\iv+ 108 vol 11 pp \ 111 + 2t> 1 

78 full page pi ites bv ( 1 New all (I ondon J 

M Dent and t o 1909 ) Price two\ols 21s net 
MID the torrent of books on gardening with 
which a pitirnt public has been deluged during 
recent years wc have search*d in \ un for 1 realli 
comprehensive and authoritative work on lurdv tree*, 
and shrubs Of in* re bonk making there has of 
course been no end It is so ensv lo sit at 1 dtsk and 
boil down from l oudon S irgent &* md from the 
copious literature in horticultural journ ils sufficient 
to make a respect ibl* looking volume without evtr 
taking the troubk to turn over a lc if or dissect a 
flower on ones own iccount But this method has 
its disadvantages i he s ime stilt old errors ire 
once again repeated md to them our new luthor 
must perforce add somt of lus own I here has been 
too much of this kind of tree litiriture 111 the past 
ind it was with 1 feeling of pleas int anticipation that 
we turned to these two handsome volumes in the hop* 
that a work had at last been written worthv of the 
subject 

That It marks a considerable advance on much th it 
has appeared is cert un but its siopc is somewhit 
limited and the authors do not appear to us to have 
done the best that could have been done withm th* 
limits they set themselves British trees and shrubs 
arc done thoroughlv and well and thus* portions 
deiling with them constitute the most valuiblc part 
of these volumes When the authors dial with whit 
they term acclimatised as distinct from native 
species their work often suggests the sludv ind 
the bookshelf rather th in the open air and the living 
tree for it is bv no means free from error md it 
ttmes shows a lick of intimate knowledge of the 
plants dealt with 

1 he book op*ns with an introduction in winch the 
general subject is discussed pleasantly and sug 
gestively It ts an attempL to interest the hitherto 
uninterested reader not onl) in the more evident 
beauties of leaf and flower but to get him also to 
appreciate those profounder beauties of trunk and 
branch and bud which we are afraid the average 
reader often does not disctrn but which make the 
leafless woods in their s*ason as full of delight to 
the real tree-lover as the full leafage of June This 
part of the work was well worth doing and is well 
done 

Some fifty or sixtv pages arc then devoted to the 
discussion of injurious and useful insects galls and 
fungoid pests w ith directions for the composition and 
application of various remedies This, although uh 
ful Is too liberal an tJlownnce for such subjects in a 
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work running to less than 500 pages Many insects 
are described and discussed individually which are 
not particularly troublesome, and might at any rate 
have been treated collectively We see no mention of 
the beech-bark coccus, a pest which is causing grave 
concern both here and on the Continent among owners 
of beech woods The remainder of the work is occu¬ 
pied by a detailed description of some 550 species of 
native nnd acclimatised trees and shrubs A 
description of the characteristics of ench natural 
order prefaces the description of the species belonging 
to it Tills space we think, might have been better 
occupied with a discussion of the genus A descrip¬ 
tion of the great order of Ranunculaocae for instance 
has only u very general bearing on Clematis and It 
was scarcely worth while to preface the description 
of the solitary rubiaceous species here dealt with b> 
an account of the great order to which it belongs 
The old problem of the popular name has been 
met by a brave effort on the part of the authors to 
provide nearly all the plants thev mention with one 
If a species had not one before thev appear to have 
Invented one But the result is not always happy 
We hardly know whether such a name as Narrow 
leaved Jasmine Box for FhtUvrra angushfoha (p 
107) indicates too dull or too vivid an imagination 
for this shrub has no relationship with the box nor 
does it bear any resemblance to the jasmine either in 
leaf or flower The verv next species P decora ts 
called Vllmorin’s Mock Privet which is neither 
pretty nor correct 

The descriptions are carefully done nltliough some 
what too technical for the amateur as for example 
where the flowers of common oak arc described as 
monoecious, anemophiloua proterogynous, and 
where the fruit of magnolia is termed an etseno of 
follicles Still accuracy is the chief thing and we 
do not notice many serious lapses One of the worst 
is the description of Ceanothus ngtdus as a deciduous 
climber with alternate leaves (p 48) It is a per 
fectly evergreen bush with opposite leaves Then 
Acer eirctnatunt is said to have greenish white 
flowers Anyone who has had a personal acquaint 
ance with this tree could not fail to have noticed its 
drooping corymbs of reddish purple flowers which 
make it perhaps the most attractive of commonly cul 
tivated maples in regard to blossom 
The number of cultivated species of hardy trees and 
shrubs now exceeds 3000, and it would be an 1m 
possible task to select one-sixth of these for treatment 
and satisfy everyone Yet the selections here made 
betray an indifferent acquaintance with some groups. 
Berberis empetnfolia, a rare shrub seldom seen in 
good condition, is included, but of 3 stenophylla in 
some respects the finest of all flowering evergreens, 
not a wott is said, and whilst a weedy shrub like 
Stephanandra Tanaka* is described, a fine handsome 
bush like Fxochorda grandtftora, Its near relative, is 
Ignored But the worst Instance of this defect in 
these volumes is die inclusion of the American plane 
(Platanus occtiarUaUs) The author* say this is to be 
found in 'parks, gardens, avenue*/' and that it Is 
" usually larger and more rapid in growth than the 
Eastern plane" (p 144, vol il) We had thought ft 
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well known to all tree-experts by now that the Ameri¬ 
can plane is absolutely worthless in this country So 
far from being comparable with the Eastern plane, 
there is not we believe, a single tree in these islands 
with a trunk 6 inches in diameter A )1 the trtes so 
called are forms of P acertfolta the common plane of 
London Thus is an old error dating from Phillip 
Milter's time, and continued by Loudon, again per¬ 
petuated rhe cultural notes will be found useful 
although an absence of personal experience is again 
at times cvrdent as when it is stated that Ctstu* 
ladantfetus from the sun baked hills of Spain and 
Portugal is suitable for shady places (p xxxi) 

Whilst we have felt bound to point out the obvious 
defects of this work, it must not be supposed we are 
blind to its merits These are manv, and to the great 
bulk of the matter no except^n can be taken For 
the drawings of Mr Newall wt have nothing but 
praise, the> arc botamcally accurate as well as 
artistic The coloured plates are of unequal merit 
the picture of Magnolia consptcna for instance, Is 
either wrongly named or badl\ coloured but this we 
suspect is more the colour printer's fault than the 
artist s The printing, typography, and paper are alt 
admirable 


AhTEDlLL \ JA\ CnRO^OIOG\ 

The Dates of Gentsts 4 Comparison of the Biblical 
Chronology utth that of other Ancient A aitons 
With an Appendix on Chronological Astronomy 
B) Rev b A Jones Pp w (London Kings- 
gate Press 1909) Trice 5s net 
HIS is one of those strange little works which are 
continually issuing from the clerical workshop 
with the aim of expounding the early chronology of 
the Biblp Mr Jones has many glimpses of real know¬ 
ledge of archseological science, and has evidently read 
widely on the subject, but not always wisely, and fie 
perpetrates several blunders The most patent 
impossibility in the book is the absurd date assigned 
to the building of the Great Pyramid, vis , 3170 BC 
on the authority of Sir John Herschel This is utterly 
impossible on historical grounds 
We do not know what to make of Mr Jones's view* 
of modem scientific knowledge of the beginnings of 
human civilisation He seems to think that human 
beings were originally placed in the world in a highly 
civilised condition, and ingeniously explains away the 
damning fact of the gradual evolution of man’s tools 
and culture from the Older to the Newer Stone age 
and then to the age of Metal He says that the 

ancient flint implements may indicate not "an Gariy 
period in the development of art, but 

express limitation of opportunity Wanderers from 
a civilised centre would unless possessed of consider¬ 
able personal ability, soon degenerate into using the 
simple methods that are characteristic of savage 
tribes the existence of these flint weapons, in j 
outlying districts, may not be pressed so far as to 
prove a date as being long before more advanced 
civilisation in the great centres of population '* 

That is to say Paleolithic Implements are the Wfy 
of degenerate offshoots frofn the highly civilised pit* 



NATURE 


Af*il 28, 1910] 




dltuvlan patriarchal* hor between the Fnlseohthic 
degenerate* and the Neolithic degenerates came the 
Flood> which killed off all the extinct animals, such 
as the mammoth, which 

at all events, Is not such an extremely ancient 
animal Its remains are even to-day excavated, in 
some case* as in Polar regions with its flesh and 
hair Intact 

It Is difficult to know what to make of a writer 
who, in the twentieth century believes apparently in 
the actual historical existence of Noah and his ark 
and by combining the traditions of Jews Arabians 
and other nations with the story as told in the Hindu 
Puranas and the Sybylline [51c !] Oracles arrives at 
the following interesting account which mav or may 
not be true, of what happened about the time of the 
1 lood (pp 164 165) — 

Mahaleel was a Very distinguished man who 
married a widow in the line of Cain His son, Jared 
thus acquired a claim to the rulership of the world, 
and exercised it for som# time with great distinction 
He is said by some to be the great Sesostns of the 
Greeks Methuselah maintained the holy tradi 

tions and for his sake the flood was postponed till 
his death had taken place Noah was by distinction 
the righteous man The nation descended from 
Ham very quickly turned aside to the old idolatry 
and worshipped tneir ancestors under various names 
These may be traced in Egypt ( ha Idea Phoenicia 
and elsewhere The children of Shem became kings 
of Magadha but the dynasty ended about 2100 b.c 
Noah was soon deposed from his rule by his sons 
and driven away from the territory occupied by diem 
According to one account he was last seen about 
2000 bc and he was of a colour between white and 
ruddy and bald headed ( 1 ) 

FI El D ORNITHOLOG Y 
Camps and Crosses of on Ornithologist By F M 

Chapman Pp xvl+43* (London Hodder and 

Stoughton n d ) Price 1 is net 
OR seven years the author with the assistance of 
artist and preparateur devoted the nesting 
season of birds to collecting specimens and making 
field studies and photographs on which to base a 
series of what have been termed Habitat Groups 
of North American birds for the American Museum 
of Natural History These groups are designed to 
illustrate not only the habits and haunts of the 
birds shown but also the country in which they live 
The birds, and in most instances their nests and 
young, are therefore placed in a facsimile reproduc¬ 
tion, containing from 60 to 160 feet of the locality 
in which they are found, and to this realistic repre¬ 
sentation of their habitat is added a background, 

painted from nature and so deftly joined to the fore¬ 
ground that it is difficult to distinguish where one 

ends and the other begins A reference to the photo¬ 

graphs Of these groups which form some of the illus¬ 
trations of this delightful book of field ornithology 
will coovinde anyone at once of the truth of this 
remark Some of these panoramic backgrounds por 
tray not only the haunts of certain American birds, 
but America as well 

In the pursuit of his calling the author hat had 
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the good fortune to behold some of the most interest¬ 
ing and remarkable sights in the world of birds The 
object of the present volume is to perpetuate his 
experiences and studies by telling the story of the 
various expeditions of which the groups were the 
objects, adding such information concerning the birds 
observed as seems worthy *of record and illustrating 
the whole with many photographs from nature, and 
a number of the groups themselves The result is 
one of the most readable as well as informing books 
of the kind wc have had the pleasure of seeing 

With the exception of one chapter the whole book 
deals with American birds But this need not be a 
drawback in the mind of even those whose ornithologi¬ 
cal interests arc almost wholly confined to British 
birds The author remarks that next to their native 
birds there are probably none of more general interest 
to the average American nature-lover than the birds 
of Fngland This is parti) due to sentimental reasons 
But we can return the compliment for others One 
is that many American birds, although considered by 
systematists as distinct species are so like European 
birds that for all practical purposes of the field 
ornithologist they may be considered the same while 
others are absolutely identical So that in reading a 
book about the habits of these birds in America we 
are learning something more about our own birds* 
habits modified a little perhaps by a slightly different 
environment or by different conditions of life This 
last comes home to us when we read the account of 
Gardiner’s Island ( within one hundred miles of our 
most populous city ) where there are no rats and 
no cats, the ogres of the bird world, and hardly 
any vermin destructive to bird life This large 
island, containing 4000 acres, is a place of peace and 
plenty for the birds The whole account of it is 
full of interest but the most remarkable fact is that 
the osprey, which is very abundant builds its nest 
often m lowly situations, and actually m some cases 
on the ground A number of illustrations of the 
ospreys and their nests are given the great piled up 
heaps of sticks built by the birds which breed on the 
beach affording excellent chances of photographing 
the old birds at the nest 

Some birds are more get-at-able in the North West 
than they are, say in that almost unknown land 
the marshes of south-eastern Europe Take the 
great white pelican for instance It is a most dlfli- 
cut—nearly impossible—bird to study in Europe, but 
in many of the numberless lakes of Manitoba, Sas¬ 
katchewan, and Alberta invariably upon islands 
white pelicans nest a colony containing anything 
from a dozen to several thousand birds This bird 
so closely resembles the European one that it used to 
be considered identical with it The chapter on and 
Ulus'xations of it are therefore very welcome for the 
author saw a good deal of pelicans 

Perhaps the most interesting chapter in the book 
describes the flamingo—not indeed, our pink 
flamingo, but the brilliant red species (Ph ruber) 
However a flamingo so far as life-habits are con¬ 
cerned, seems to be simply a flamingo wherever he 
1 lives It Is here truly remarked that there are larger 
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birds than the flamingo and birds with more bril¬ 
liant plumage, but no other large bird Is so brightly 
coloured, and no other brightly-coloured bird is so 
large When to these more superficial attractions Is 
added the fact that little or nothing has hitherto been 
known of the nesting habits of this singular bird, one 
may in a measure at least, 'realise the intehse longing 
of the naturalist, not only to behold a flamingo city, 
but at the same time to lift the veil through which 
the flamingo’s home life has been but dimly seen 
Nearly forty pages are devoted to the lifting of this 
veil for the reader, and the account is illustrated by 
more than a score of pictures of the birds at and on 
their nests, and of the nests eggs and the young 
in various stages, included among these are two 
beautiful coloured photographs of the adult birds in 
one of which they are seen feeding their young in the 
nest 

It is quite impossible to find space even to 
enumerate all the contents of this charming book 
but Florida Bahama, the western pratnes Cali 
fomla, and many other localities were visited by the 
author and are here described Lastly we have a 
chapter on his impressions of English bird life, and 
the impressions of such an experienced bird man are 
distinctly valuable and informing and will be read 
with the greatest interest by our field ornithologists 
We cannot enter into them widely here As he 
approached the coast of Wales the boreal birds 
he saw about the stacks and islands of Wales afforded 
convincing evidence of high latitude, and at the 
same time on admirable illustration of the faunally 
composite character of English bird life types 
Americans are accustomed to consider representative 
of northern and southern life-zones finding in Eng¬ 
land congenial surroundings Unlike some visitors, 
the author was not too late to hear the nightingale, 
he was disappointed at first with the song of the sky¬ 
lark but before leaving Lngland found himself 
listening to it with increasing pleasure None of the 
birds seen from the tram impressed him more than 
the peewit We read 

The bird's size, form and colours, its grace of 
carriage on the ground and dashing erratic aerial 
evolutions give it high rank as an attractive part of 
any avifauna, while its abundance in spite of the 
demand which places thousands of its eggs on the 
market annuafly is inexplicable 

This is all true, though most of the eggs come 
from die Continent, but a bird which can furnish 
Mr Chapman with a brand new sensation m bird 
life must be something we ought to be proud of 

The author visited various parts of England and 
many of our famous sea-bird haunts His 
pictures of these places (including one of Selbome) 
are delightful, and everything he has written about 
our avifauna is well worth reading It is satisfactory 
to read that birds are more abundant here than they 
are In North America The book is very full of 
illustrations, and they are excellent—far better than 
most of the photographs of this kind But the 
heavily leaded paper on which it is printed makes it 
simply too heavy to hold without actual weariness t 

OVA 
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EXOTERIC PHILOSOPHY 

(1) In the Abstract By N Alliston Pp. 156 
(London Swan Sonnenachein and Co Ltd , 1909.) 
Price 2* 6d, 

(2) Progressive Creation a Reconciliation of Reli¬ 
gion ivtth Science By Rev H E Sampson In 
two vols \oli pp xii+484, vol ii pp vi+517 
(London Rebman, Ltd 1909) Price 211 net 

(3) Progressive Redemption By Rev H E Samp¬ 
son Pp xxiv+616 (London Rebman, Ltd 
1909) Price 12* 6 d net 

(4) Scientific Idealism or Matter and Force and Thetr 
Relation to IJfe and Consciousness By W Klngs- 
land Pp xxui+427 (London Rebman Ltd 
1909) Price 7* 6d net 

HESE books have this much in common that 
none of them bears the academic hall mark Of 
the three writers Mr the most ambitious 

of a precise logic His book consists of a group of 
essa> s on such various topics as The Planetary 
Distances Materialism The Value of Things 
His criticism of the first law of motion is perhaps the 
most onginal effort in the book He is dissatisfied 
with a formulation which assumes that rest and 
frictionless motion are alike constant, he holds that 
fnctionlcss motion would cease as soon as the onginal 
force should be exhausted Mr Alliston admits that 
the law as stated must be considered practically 
adequate he does not attempt to make any infer¬ 
ence dynamical or metaphysical, from his cnticism 
and the essential proof for this inconclusive result 
the explanation of how an ideal unhindered velocity 
would be diminished he has not provided Mr 
Alliston r s essay on materialism is a clear and simple 
re-statement of now commonplace criticism, he does 
not however sufficiently realise the difficulty of find¬ 
ing a moral differentiation between materialism and 
a spiritualism which does not promise the conserva¬ 
tion of individuality The book is pleasantly written 
and might be turned over with interest and profit by 
beginners in philosophy 

The authors of the other works placed at 4 he head 
of this notice have each made a bold attempt to reach 
the final synthesis which is supposed to be the goat 
of philosophy Mr Sampson’s interest is in the 
main, theological, Mr Ringslands effort is more 
purely philosophical The system of the former 
though presented with much ability, will, it is to be 
feared strike most people as fantastic He starts 
from the failure of science to account for evolutionary 
breaks and missing links This failure suggests 
to him that the facts covered by the current theoty 
of evolution represent an interruption father than 
an integral part of the great order of true evolu¬ 
tion That true order is, it appears, a progressive 
creation of beings who pass by successive reincarna¬ 
tions from lower to higher types, culminating^at fiUt 
in perfect Godhood A condition of its continuity is 
the preservation of purity of type, a condition violated 
by our Adamic’ ancestors, who inter-married with 
an inferior kind Sin then entered the .world 
catastrophic physical changes occurred, *and our 
history since has been a struggle towards the ancient 
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segregation a devolution * The incarnation of 
Christ was the essential effort of the whole Cosmos 
to redeem the earth Mr Sampson provider a cos¬ 
mogony for the great spiritual order The planetary 
circles and the zodiacal angles in their various rela¬ 
tions define the home of the spirit in its various stages 
of development from the atom of original divine 
atheric essence to the perfection of Deity Into the 
elaboration of this scheme the author has worked 
much ingenious allegorination of biblical story, and 
much mysterious symbolism from Astrologer and 
Rosicrucian It is a not uninteresting and hence not 
unsuccessful attempt in mythology, at least it must 
appear so to all who do not possess as Mr Sampson 
seems to the clue to the esoteric illumination of 
church and brotherhood 

Mr Klngsland ujjltps with much earnestness to 
show that truth, beauty and goodness are only to 
be realised by man in his union with the Absolute, 
the one primordial substance who is at once subject 
and object whose nature can be expressed only in 
paradox, the eternal source and sustamer of all timte 
existence We approach Him by ascent from plane 
to plane of existence—for He is essentially differen 
tiated into planes variously approximating to His own 
MeU sufficiency tor Mr Kingsland individuality is 
an involution and its extreme limit is physical deter 
imnation, from that man is now evolving towards 
1 realisation of the spin I uni ego which is the uni 
verse of many human personalities or incarnations 
It again is but a phenomenal appearance of the 
spiritual form of humanity the one Divine Son 
which is itself a phenomenon of the Absolute Thus 
though Mr Kingsland professes a belief in immor 
Ulity, it is necessarily an Immortality in which In 
dividual experience is not preserved as individual 
The temporal individuality must be merely a means 
for a higher life which transcends it and though 
the author may assert that we are at the same time 
ends for the One is within us, this paradoxical con 
junction has never satisfied man s moral demands 
for an end which is both personal and metaphysically 
genuine The book is well writtm and the exposi 
non of recent scientific throry is admirable but in 
the more metaphysical portions repetition is a great 
blemish 


OUR BOOK SHELF 

A Manual of Botany for Indian Forest Students By 
R S Hole Pp xi+250+xxi+xx plates (Calcutta 
Government Printing Office, 1909) 

This work has been prepared primarily for the use of 
the pupils of the Imperial Forest School Dehra Dun 
in which establishment the author holds the post of 
forest botanist The manual ought to prove a good 
text-bode It is quite up to date and is written in 
clear, concise language Should a new edition be 
called for, aqd when one considers the object the work 
is intended to serve this will almost certainly be the 
case the author will be well ad\dsed to treat systematic 
botany more fully than he has done in the edition 
before us. A compact synopsis of the natural families 
of plants to be met with in British India would be 
of great value as an aid to the student who will, when 
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he has left the forest school have occasion to make 
use of the hlora of British India, or of one or other 
of the regional Indian floras based on that funda¬ 
mental work The author might also consider the 
advisability of adding a glossary to the work Such 
an addition, besides being of considerable utility in 
itself, would have the further advantage of enabling 
him to relieve the morphological part of the work of 
a certain amount of purely terminological matter and 
at the same time of allowing terminology itself to be 
treated somewhat more completely 
Another point to which the author's attention may 
be directed is the somewhat meagre character of the 
illustrations It is of course true that especially at 
the outset there is some difficulty in providing for the 
full illustration of a work published by Government 
and prepared for the special purpose which underlies 
the one under notice So long as it is understood that 
the work is merely intended to assist the student 
generally while he is at the forest school the want 
of illustrations in company with the text is not likely 
to be greatly felt But the work ought to have, and 
no doubt will have a further use Most students will 
carry the work away with them when they leave the 
school, and will find frequent occasion in after life to 
refer to it and refresh their memories It is then that 
the need for good illustrations which help to restore 
faded ideas and their associations will be most acutely 
felt 

In directing attention to these points we would, 
however desire it to be understood that no reflection 
is intended either on the author or on Ids work as it 
stands what appeals to us m making them is rather 
a purpose that the work modified a9 suggested, is 
calculated to fulfil than the purpose which, as the 
author explains it is intended to serve That it 
should serve this latter and narrower purpose well we 
do not doubt and Mr Hole is to be congratulated on 
the presentation of a useful and serviceable manual 

7 he Light of Egypt from recently discovered Pre 
dynastic and Early Lhrtsttan Records By R de 
Rustafjaell Pp x+169 (London Kegan Paul 
and Co Ltd 1909) Price 105 6 d net 
Mr dk Rustafjaell book is a runout mixture is 
its title shows It consists chiefly of a description of 
various Egyptian objects some apparently owned by 
the author (though this is not made quite clear) 
others bought by him and sold later to the British 
Museum These objects are illustrated by fine photo¬ 
graphs They are strung together by means of a 
general talk compiled bv the author from various 
authorities which is intended to gi\e an idea of 
the light shed b> Fg>pt upon early civilisa¬ 
tion So far so good and the work is not badly done 
but the author also Hunches out into one or two 
theories of his own which are hazardous We may 
instance his supposed discovery of limestone vessels 
of Palaeolithic age found *ith (undoubted) Paleo¬ 
lithic flints on the Theban plateaux These objects are 
not artefacts at all but merely either the hard 
matrices of flint nodules or Use weathered siliceous 
masses They are common enough on inj Egyptian 
gehel of rough stones Mr de Rustafjaell has dis¬ 
covered nothing here The translation by Mr Crum 
of the Coptic manuscript sold bv Mr de Rustafjaell 
to the British Museum and included by him in his 
book is interesting The Nubian manuscript also 
originally obtained by Mr de Rustafjaell to whom 
Mr Griffiths sends a summary description of it has 
already been published in facsimile by Dr Budge for 
the Trustees of the British Museum It if of great 
importance lmguisticalh 
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LETTERS TO THE EDITOR 
[ 77 m Editor does Hot hold himself responsible for opinions 
expressed by his correspondents Neither can he undertake 
to return or to correspond with the writers of rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications ] 


Precursor* of Magnetic Storms. 

In kindly noticing (Nature December 30, 1909 p 359) 
my short account of the magnetic storm of September 35 
attention was directed to the fact that what 1 called the 
precursor was experienced all over the world 

As I have Uttle or no opportunities to compare our 
curves with others may I be allowed to ask for informa 
tion through the columns of Nature? 

I call a “ sudden start of the magnet a movement 
which occurs after several hours of perfect calm and 
causes the trace to make a “ sharp angle that is so 
sharp that 1 can unhesitatingly tell the time of the occur 
rence to the nearest two minutes Many disturbances 
large or moderate, have a sudden start —at least 
here 

My impression has long been that disturbances with a 
“ sudden start very generally have a kind of pre¬ 
liminary tremor some hours before the start the curve 
which we suppose to be quite smooth is interrupted by 
a short movement which lasts but a few minutes after 
which the curve resumes its smoothness for the remaining 
hours The tremor may be very small indeed but the two 
characteristics to be found on a smooth curve and to be 
of very short duration make it quite easy to point It out 
and tell the time 

The start of the preliminary tremor is In the same 
direction as that of the disturbance itself at least as a 
rule 

I do not venture to hold an opinion as to the connection 
fortuitous or otherwise, between the two phenomena but 
1 should be very glad to know whether the precursor " 
is also observed in other countries The following Is the 
list of all the “ sudden starts " of H during the last 
fourteen months of Zi ka wei (January 1907 to February 
1908, inclusive) with the time of the start and that of the 
preliminary A comparison with the curves of some other 
observatory Is Invited Probably the traces will not be 
found so smooth a* here and some of my ‘ sudden starts 11 
will correspond to progressive starts but on the whole 1 
hope that a comparison will be potslble 

1 use Greenwich time 
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Remark* 


H not quite smooth 
D very smooth 


Curves not qmte smooth. 
Curve not quite smooth 


Curves not smooth 


There u another pre¬ 
liminary at 31 
Corves not smooth. 


And also sqatnh xsm. 


The curve of H was 
lost until loh But 
D does not show any 


If we put aside No si, we have twenty three occur 
rences In eighteen of these there Is no ooubt, la the 
three cases In which no precursor was found and In the 
two more or less doubtful cases the curves Were not 
smooth that is the start' was not quite sudden 
In Zl ka wci during the fourteen months considered, 
the eighteen disturbances which began with quite a sudden 
start all had one or two preliminaries The Interval 
between the forerunner and the disturbance ranges from 
two to seventeen hours of perfectly smooth trace 
Zi ka wel China March 11 

J ue Mojdrey 


Centro of Gravity of Annual Rainfall 

The mere a prion criticism which Mr Watt in his 
letter to Nature of April 14, has bestowed on mv letter 
to Nature of March 31 dealing with a large class of 
concrete physical facts is to my mind far from satis¬ 
factory or sufficient In the last sentence of my letter 1 
anticipated that it might meet with some such 4 simple n 
algebraic criticism 

1 did not as is Implied, assert that the use of the C G 
of the year ■ rainfall would dispense with the ordinary 
graphic representation of the monthly distribution but 
that It appeared to be a convenient method for comparing 
the rainfall distribution at a number of stations in the 
same country for the same year, as well as at a single 
station or for the mean rainfall of the same country for 
a succession of years Obviously therefore Mr watt 9 
simple types of rainfall for h» imaginary stations A B 
C which belong to very different regions on the earth 9 
surface have no application even in theory, to my 

suggestions 

Ae for the practical character of my proposals the 
following may be given They are quite as useful as 
the comparison of the variation of rainfall with that of 
population for a decenmum in India which was the sub¬ 
ject of a paper given some years ago in the Journal of 
the Royal Meteorological Society London A comparison 
of the variations in the C G of the mean monthly rain 
fall for the past 50 or 100 years with the agricultural 
results of those years in the British Isles Ac for wh 1 Ji 
the data may be available an examination of these 
variations In connection with the much-discussed question 
of weather cycles so commonly based on rainfall statistics 
the detection of serious clerical slips in the tabulation of 
rainfall the interpolation of the probable rainfall figures 
for a month in the event of a rain-gauge or measure-gifts* 
being tempornrl ly unserviceable the detection of the 
ignorant or Inadvertent use of a wrong measure-glass—a 
matter of frequent occurrence In India and possibly not 
unknown In this country 

Rain falls with such seeming irregularity of quantity 
and date even in India—and much more so in this 44 un¬ 
speakable ’ Scotland—that it would appear frima facie 
impossible that there could be any approach to constancy 
of the date around which the whole year's rainfall 
balances If we look at the tables of monthly rainfall for 
a large number of stations (In the same country) and see 
that the figures are not even approximately the same for 
the months or for the whole year if we consider the 
difficulties connected with the measurement of rainfall 
which ore discussed in many of the volumes of 11 British 
Rainfall," it is surely surprising that In spite of alt these 
things the reported year's rainfall should balance round 
a date which does not differ by more than a few days 
for a great mmy If not all, the stations in any one 
year and that for another year the displacement of this 
central date is so nearly the same for all of them By 
merely looking at the monthly figures or at the grubs 
of those figures we cannot accurately estimate either The 
central date or the amount of its displacement 

The causes which determine thq times and amounts of 
rainfall for any place or country are known only in a 
very general wav indeed They are so elusive that Investi¬ 
gators in their despair have even had recourse tq sun-spots 
or comets’ tails os a possible cause of speeiaf excess 
Or deficiency of rainfall Thsy are so elusive that even |n 
India with Its comparatively regular ralnfall-seasons spd 
with Its special eqplpmsftt of experts, the problem Of 
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coirectly forecasting the monsoon rains either as to time 
or intensity is still far from complete solution Thtey are 
so elusive that the forecasting of rainfall even for three 
days in this port of the world is not yet conspicuous for 
its infallibility 

The Importance of the laws of rainfall is so Incalculably 
great that it is not extravagant to say that their discovery 
11 the ultimate object of and excuse for the millions of 
meteorological figures that are published annually m all 
civilised nations Hence the discussion of rainfall in all 
its aspects Is worthy of encouragement and in this con 
nectlon the centre of gravity of annual rainfall may 
possibly after all be of some value J Cook 

Edinburgh April iS 

I am glad to read Mr Cook s reply to my remarks but 
boltcve that my criticism cannot be dismissed as a mere 
a priori one and that it goes to the root of the matter 
It Is true that Mr Cook illustrated his proposal in a 
most exhaustive manner and that he did not suggest that 
his method might be of service in comparing tne rain 
falls of places In quite different climatic regions But the 
general reasoning In the first paragraph of my former 
Tetter cannot be both correct and incorrect Assuming it 
to be correct it follows directly that even if we confine 
our attention to the records for a single station we might 
have the same C G for two years which differed greatly 
from one another as regards the monthly distribution of 
rainfall In such a case what possible significance could 
attach to the position of the C G ? 

I am heartily in sympathy with Mr Cook s feeling that 
the discussion of rainfall m all Its aspects Is worthy of 
attention but note that he himself does not maintain that 
hU method Is but only that it may possibly be of 
some value It Is certainly at first sight surprising that 
the calculated C G of rainfall for a large number of 
places for a given year in say Scotland should be very 
nearly the same for the monthly rainfalls as ordinarily 
tabulated exhibit a bewildering complexity but if the 
monthly values for the various stations are expressed as 
percentages of the year s total the resulting picture Is 
usually of a very simple and symmetrica! character which 
would lead one to anticipate that the C G s for the 
various stations would approximate closely 

Amjrkw Watt 

Scottish Meteorological Society, 122 George Street, 
Edinburgh April 22 

The Fertilising Influence of 8unlight 

The beneficial effect of heat on soil Is recorded by Virgil 
In the following passage to which Mr F B Smith has 
directed my attention — 

Often too. thi food 
To bom the stubble* end *ith crackling flames 
Coo uma the empty stalks whether from thence 
The earth datives a hidden store of strength 
And fattening food, or whether tls that Are 
Rakes out the subtlest vice and sweats away 
Excessive damp or whether by tha hast 
New pores era opened and the choked are cleared Ac. 

( Georgies, Bk. 1 Unas too et ). 

It is Interesting to learn from Mr Fletcher (April 7) 
that the natives of Bombay, In certain circumstances sub 
ject their soils to heat Mr Fletcher regards the exptana 
tlon given by Dr Hutchinson and myself as incorrect 
and suggests that the effect is due to the destruction of 
some toxin This was the first hypothesis we examined, 
but was found to be insufficient 

(1) Toluened soil (i « soil treated with a small quantity 
of toluene, which is subsequently allowed to evaporate 
to situ without washing anything from the sol!) Is more 
fertile and more favourable to bacterial activity than the 
original untreated coll 

(a) When an aqueous extract of untreated soil Is added 
to die tohiensd toll, there Is a still further increase In 
fertility and in bacterial activity The same result follows 
when a minute amount of the untreated toil itself Is added 
Instead of tha aqueous extract 

(3) When a. larger quantity (5 per cent) of the untreated 
sen it added a similar effect is produced for e time, then 
tip baofedal activity begins to be depressed This action 
Increases, and finally the depression, both in bacterial 
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activity and in fertility is out of all proportion to the 
5 per cent of soil originally added 

Experiment ( 2 ) is conclusive against the hypothesis that 
a soluble toxin exists in the untreated soil hich can be 
put out of action by toluene For such a toxin should 
cause a decrease, and not an increase in productiveness 
Experiment (3) is equally conclusive against a relatively 
insoluble toxin had this been present the depression should 
have shown itself at once and should have been pro* 
port ion at to tho amount of toxin 1 1 of untreated soil, 
added 

The growth of the injurious factor in experiment (3) 
seems to necessitate a biological hjpothesis Considering 
these and our other experiments In detail Dr Hutchinson 
and I see no way out of the conclusion that organisms are 
present in soil Inhibiting the development of bacteria and 
therefore of plant food The organisms whatever they 
are, must be larger than bacteria or they would occur 
in the extract of experiment (2) along with the numerous 
bacteria there present—indeed the beneficial effect of this 
extract was traced to the unweakened races of bacteria 
present partial sterilisation having somewhat weakened 
the soil bacteria Further, they develop more slowly than 
bacteria As similar phenomena have been observed in all 
the soils examined wo arc justified in supposing that the 
organisms are widely distributed and constitute an 
important factor in soil fertility 

Mr Fletcher s water-culture experiment is not germane 
to the point A toxic body that occurred there would not 
necessarily come direct from the plant or be found in the 
soil It is extraordinarily difficult to keep prolonged water 
cultures sterile and until some attention is paid to the 
bacterial changes going on it is impossible to regard the 
results as proof of the presence of toxins in soils Indocd 
I know of no satisfactory evidence of their existence in 
normal soils E J Russell 

Rothamsted Experiment Station Harpenden 


Pneumatolysis 

It is thirty nine years this month since Nature over 
diffident initials published my first scientific commumca 
tion that ever saw print For more than thirty of those 
years I have been much interested in the physics of 
plutonic rocks Quite recently an event has occurred 
which must be almost without precedent in science The 
petrologlsts have apparently repudiated with unanimity 
what is an axiom beyond dispute with chemists 
Tor some years past the petrology of plutonic rocks has 
been based on the new doctrine of * pneumatolysis or 
the solvent powers of gases over solids 
Perhaps the last published important work on chemistry 
is the English version of Ostwald s Fundamental Pnn 
ciples of Chemistry 1909 Referring in that work to a 
certain diagram representing the behaviour of one solid 
and one gas the author writes — 

11 I rom this point the liquid phase exists in the presence 
of the gaseous phase to the end of the diagram because 
sohd substances do not form solutions with gases * (pp 
186-7) Italics mine 

I believe that every chemist will assent to the above 
statement If a gas is to mix with a solid as a solution, 
the solid must first be \apounsed but if this be so the 
greater part of twentieth century petrology breaks down 
because it is everywhere relying on the truth of pneumato 
lysis 

From the student s point of view the situation Is at 
paralysing as it is stupef>ing and there seems nothing 
to be done but to put away the microscope It is no work 
for students to discuss first principles 
South wood, Torquay April 18 Arthur R Hunt 

Anomalous Reading of Hvgrometer 
Mat not the observation referred to in Nature of 
April 7 (p 165) be a very simple case of latent heat erolu 
tkm by condensation when the atmosphere is supersaturated 
with vapour? I think I have seen the wet bulb register 
ing a temperature higher than the dry bulb but this 
explanation seemed at the time so obvious that I made no 
careful verification of the apparent phenomenon 

Hugh RtcfuxoaoN 

Bootham School, York April tx 
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AMERICAN DESERT VEGETATION * 

HE popular impression of a desert as an endless 
plain of tawny sand rainless and utterly devoid 
of vegetation, or perhaps showing a distant oasis bears 
but slight resemblance to the desert overlooked by the 
botanical laboratory near Tucson Here considerable 
variety of vegetation prevails in the streams and 
river aquatic plants flourish, along the river banks 
rise poplars and willows on the alluvium of the 
flood-plain is mesquite-forest in which acacias and 
another leguminous species Prosofns veluttna live 
side by side with elder trees and ash trees, approach 
ing the hills other types of vegetation appear in the 
dried water-courses, and on the gravelly and sandy 
slopes, in both of which sites grows tne notorious 
creosote-bush (Larrea) while on the hills an found 
yet other plant-communities including giant cacti 
and Fouquieruu In the winter and summer seisuns 
of rainfall—scanty though this be—the scene changes 
like magic for thousands of short lived 'innu il 


case ♦near rivers atmospheric factors militate against 
luxuriance of growth or multiplicity of species. In 
less moist soil desert plants evade or withstand the 
danger of desiccation by their possession of peculiar 
characters that may be physiological or morphological 
and anatomical 

As regards physiological peculiarities, the desert 
plants that are capable of reviving after thorough 
desiccation arc few in number and are limited to 
lowly organised t)pes, such as lichens (yet these bv 
no means lack protective arrangements as is indi¬ 
cated in Dr hink s article on lichens in the volume 
under review) On the other hand many flowering 
plants exhibit in their hfe-history a rhythm that 
enables them to thrive in the desert without the aid of 
any adaptive structural features For instance, u> 
deserts there arc many ephemerals that spring up in 
the rainy season ana within a few weeks produce 
leaves nouer and fruit and die They evade the 
true desert conditions and survive in virtue of their 
rapid completion of the hfe-cyclfl #t a definite season 
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(ephemeral) herbs spring up and clothe the ground 
with fresh verdure that contrasts with the ashen or 
bluish green tints of the bushes or bizarre succulents 

Variety of water-supply, of slope, and of soil (clay 
gravel sand alluvium hard pan, saline spots) evoke 
corresponding variety 10 the vegetation of this patch 
of desert and render the site eminently suitable for a 
botanical laboratory and for the solution of ecological 
and physiological problems by observations and ex¬ 
periments on desert plants in their natural surround- 

Desert plants are exposed to the danger of death 
froirr desiccation by reason, first, of the various in¬ 
tense climatic factors tepdihg to cause excessive 
evaporation, and, secondly, by the scantiness of the 
water available for absorption by the roots Hence 
even where water is abundant in the soil as is the 

1 * tfetribcrtloa and MoffkunU of Ttoert Plant*. By V If Spalding 
Pp. v+144 (Washington Ctratfffe Inrti tufen, 190* ) 
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In the Eg>pto-Arabian desert there is but one annual 
rainy season namely in winter, and consequently 
only one annual crop of winter-ephemergls Near 
Tucson however there are two rainy seasons—in 
winter and summer respectively—and corresponding 
crops of winter-ephemerals and summer-ephemerals 
These two plant-communities consist of entirely 
different sets of plants the seeds of which (according to 
the information m this volume) will not germinate at 
the particular rainy season during which they are wont 
to be inactive t 

The structural characters enabling desert plants to 
exist have been dealt with by Volkens and other 
investigators and additicnat details have more re¬ 
cently been supplied by workers at the Tucson labora¬ 
tory But the main value and novelty of the work 
conducted in connection with this laboratory, lies in 
the investigation of the behaviour and phyriologtea! 
activity of representative species, also in the thorough 
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analysis of the conditions prevailing and determining 
the precise local distribution of species and coihmum 
ties, including the changes taking place in the 
arrangement of the vegetation by colonisation and 
invasion 

In the various sections of the \olume under review, 
interspersed in the discussion of general principles wc 
find many interesting details regarding certain species 
that we can piece together For instance we learn 
that the giant cactus Lereus gtganteus which raises 
its fluted columnar stem up to a height of fifty feet, j 
was shown b\ Mrs F S Spalding to act as a vast 
expanding and contracting reservoir, as its ribs and | 
furrows permit of bellows like action This plant like 
some other desert plants possesses extensive shallow j 
root® which are very efficient collectors of water 
derived from feeble showers for Mrs Spalding found 
that after a rainfall of 05 inch the stems expanded 
steadily for three weeks Such a slight fall of rain 
would cause an appreciable increase in moisture onh 
to a depth of less than four Inches, so that the utility 
of shallow roots is clearly demonstrated although so 
many desert plants have extraordinarily deep rela¬ 
tively unbranched roots In connection with the ques¬ 
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tion of water supply Dr Livingston in his valuable 
article on the soils shows b> means of curves that the 
effects of atmospheric precipitation on moisture in 
the soil regularly lag behind the actual falls of 
ram, so that with certain depths of root, the plant 
does not immediately profit by showers, nor does it 
suffer, part passu with absence of rain from lack of 
supply of water To return to the consideration of 
Cereus gtganteus Mr J C Blumer clearly shows 
that individuals of this species as of certain others* 
are more numerous on the southern slopes of hills 
Inasmuch as other species show a preference for the 
more favourable northern slopes, there is a difference 
in the vegetation of the different aides of hills or 
gulches, and it is shown that on the northern side of 
the latter the difference tends to beoorne accentuated 
with time, because the more numerous individuals 
end species present tend to cause an accumulation of 
humus ^and a consequent amelioration of the soil 
The section of the volume dealing with the geology 
of the desert, written by a geologist, Prof Tolman, 
seems in subject-matter rather out of place, as it 
abounds in diffuse and Irrelevant generalities Among 
these the statement that Europe is behind America 
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in the study of these newer phases of geology r would 
perhaps have been nearer correctness a dozen years 
ago* 

One chapter differing from the others in being not 
particularly applied to lucson desert 1$ that on the 
origin of desert floras written by Dr D T 
MacDougal, who deals rather with the possible mode 
of evolution of biologic types than with the origin of 
the desert flora He affirms that consideration of the 
known facts leads to the inevitable conclusion that 
the form-characters, moisture-conserving capacities 
and resistance to desiccation distinction of xerophytic 
species must have made their appearance within 
comparatively recent geologic time In the light of 
the geological evidence suggesting the former exist* 
ence of deserts and in view of the difficultv of 
geological preservation of the remains of desert plants 
(except in oases or by rivers), such a conclusion seems 
open to the gravest doubt, and scepticism us to Its 
correctness will be heightened by our knowledge not 
only of the existence of xerophvtic Cryptogram ind 
Phaneroganua of all ranks but also of the distribu¬ 
tion of such remarkably isolated types of desert plants 
as Welwitschi 1 ind Ac inthosic\os An addition si 
consideration militating against 
Dr MacDougal s conclusion is 
that xerophvtic chnracti*rs ire 
evolved with considerable facihtv 
as is demonstr ited by the fait th it 
various xerophytic communities 
(in deserts for instance) in differ¬ 
ent parts of the world generally 
include a relativi ly large number 
of endemic forms that are defi 
nitely allied to and derived from 
the adjacent non xerophvtic flora 
In congratulating Mr V H 
Spalding and his collaboritors on 
this valuable contribution to our 
knowledge of the teologi of 
desert plants and on suppl) ing 
ample justification for the founda 
tion of a desert laboratory we 
may perhaps be forgiven for add¬ 
ing a prayer to \mcrican botanists 
that when Lhrv use local or popu 
lar names of plants they will, at 
least on first mention of these 
also give the botanical names 
The omission of this precaution 
causes botanists of other countries to lose more th in 
time in the endeavour to learn what plant is being re¬ 
ferred to For instance early in the volume under 
review reference is made without in\ explanation to 
the sahuaro the creosote-bush cotton-woods, 
the ocotillo }<t few if anv European botanists 
would know the identitv of ill these or that these 
names represent resjiectivelv ( creus gtganh us and 
species of I arrea Populus and of—the reviewer 
imagined that he remembered the generic name of the 
last but has been compelled to interrupt this sentence 
and waste ten minutes in fruitless search 

Percy Groom 


NbBIAX ARCHEOLOGY 1 
nr HE first publication of the Egyptian Department 
I of the Pennsv lvania University Museum under 
the direction of Prof Randall Maciver is one that 
•hows great promise for the future Thanks to the 
enlightened financial support of Mr Eckley B Coxe 

1 Arafluu By JL Randall Mocivar an) C Uynard WodJay With a 

££S £££& 
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jun Prof Maciver has been enabled to initiate a 
programme of archaeological exploration in Egypt 
wh ch f continued will under the leadership of uua 
moj*t competent archaeologist undoubtedly result in 
interesting and important discoveries 
Prof Maciver has chosen for the scene of his work 
a portion of the Nile valley which has hitherto seemed 
most unpromising the barren Nubia that lies between 
the first and second cataracts I he nature of the 

country in which the river flows practically through 
desert with only the narrowest fringe of cultivation 
along its banks seemed to deny the possibility of any 
important ancient centre having been established there 
and the temples that were erected by the nver-side 
seemed to be tl\e memorials more of Egyptian impeno- 
rel g ous prtde than of real civilising energy fhere 


tfrtunary tour of hn Nubbin district^ ti'Udfr'taAittnd 
in the publication of a careful and detailed report onr 
the arcbasological probabilities and possibilities of 
Nubia Then the Survey Department started a, 
thorough and comprehensive exploration of the whole 
district (including excavations under the direction of 
Dr Reisner and Mr Tirth which began Its labours 
at Sheila! and is now slowly working southwards) 
Independent explorers were also summoned to the 
work Prof Qarstang of the University of Liverpool 
carried out a season s work at Koshtamneh which, 
was productive of interesting results Unluckily it 
has remained a <fra{ Xcyrfpow Prof Gstrstang was 
drawn aside from the comparatively dull antiquities 
of Nubia to the more beautiful trophies to be found 
i the necropolis of Abydos but he has now turned 
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1$ little doubt th*t no serious attempt to seek for 
remains of antiquity in this region would have been 
made even now had it not been for the fact that the 
proximate raising of the level of the Aswin Dam 
threatened the drowning of the ancient banks for a 
considerable distance upstream and the consequent 
destruction of any historical evidence that might be 
buried near them The attention of the Service des 
Antiques the archaeological branch of the Egyptian 
Public works Department was at once directed to 
the necessity of aavmg such historical evidence so 
l&mmpmmm and the directoroanaral of the Service 
Sir Gaston Maspero KC MG» commenced the 
organisation of a general archaeological campaign in 
Nubia Mr A E WefgaJL the inspector of antiquities 
for Upper Egypt and Nubia undertook i pre 
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again southwards to the Sudan and time may yet 
bring him back to assist the researches of Mr Firth 
and Prof. Maciver in Nubia Prof Maciver was last 
in the field but has already made most interesting 
finds which are described In Areika the volume 
under review \ssisted by Mr C Leonard Woolley 
he has explored the region between Kdrasko and 
Amada known as Ei Rlgha or Araiks which gives 
its name to the book Horn he has earned out three 
excavations first that of the ca*l* of a Nubian chief 
df the time of Thothme# III hear Amada, secondly, 
that of a neighbouring cemetery of earlier date 
thirdly aqd most fmpcrtfeiit of the Bute tbit nf 
a cemetery of Roman date at Shabtul opposite 
Korosko 

The Nubian chief s eastfa it * queer oonfiomer* 
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tftn Of buildings of absolutely non-Egyptian and 
more of less negro type showing all the negro’s in¬ 
ability to think out or cany out a coherent plan, or 
produce any sensible building bigger than a simple 
hut Thefe 1$ little doubt that the Nubian population 
is, and has always been, fundamentally negroid and 
no doubt in ancient Egyptian days it was nearer 
the negro than it is now The cemetery might from 
the nature of the antiquities found in ft be dated to 
a period contemporary with the Egyptian predyna^tic 
period But Prof Maciver well points Out that the 
aarbaric culture of the Nllotes, which was raised and 
organised into a civilisation in Egypt before the be¬ 
ginning of the hirst Dynasty, continued in its pnmi 
five form in Nubia throughout history and even now 
pottery not distantly akin to the prehistoric Egyptian 
fs still made there So that we cannot say that 
primitive remains in Nubia are necessarily primeval 
in date This explains the phenomenon of the Pan 
Crave People of the Xllth Dynasty in Upper 
Egypt The isolated Egyptian settlements of this 

M le, whose pottery is so closely analturous to that 
e primitive Egyptians, but whose Middle King¬ 
dom date is certain were on gin ally dscovered by 
Prof Flinders Petrie They remained an enigma 
until Mr Weigall discovered that the earlier Nubian 
cemeteries were largely of Pan Grave type, and 
that Pan-Grave pottery was common there It 
was then supposed that the Egyptian Pan-Grave 
remains were the relics of Nubian conquerors 
at tho time of the Xllth Dynasty Prof Maciver 
following up the clue supposes in the present volume 
that the Egyptian Pan Grave people were Nubian 
potters imported into Egypt to make their special 
pottery (which was, in its way finer than that of the 
Egyptians) To me it seems more probable that they 
were not merely potters, and I would see in them 
Simply colonies of deported Nubian* brought back 
by the conquering Pharaohs of the Xllth Dynasty as 
the living prisoners trophies of their Nubian 
rasnaa which are often mentioned in the inscriptions 
and settled in vacant lands of Upper Egypt 
The discoveries at Shablul are of importance as 
definitely identifying the products of a peculiar art, long 
known and correctly identified at of Roman date (it is 
especially well represented in the collections of the 
British Museum), as Nubian The later specimens of 
the painted pottery of this style clearly connect on to 
the crude productions of the Coptic potters, and this 
was always seen but Prof Maciver and Mr Woolley 
have shown that the same style, which Is Nubian 
only, goes back well Into the Ptolemaic period Its 
earlier products are quite Egyptian or Greek in the 
choice of motives, but throughout the whole senes 
there runs a note of peculiar originality of treatment 
which can only be due to the Nubian potter himself 
Tbit painted pottery is splendidly illustrated by 
coloured plates which accurately reproduce the 
originals Its decoration is extremely interesting, and 
the comments of the authors themselves on it are most 
Uhiminadng But to quote die opinions on it of pro¬ 
fessors of artistic style who are evidently not gifted 
with much historical sense was unnecessary Prof 
Maurer’s opinion that a certain design of a crescent 
with a cross (a modification of the ankh„ the symbol 
of We) on this Roman Nubian pottery is a descendant 
of the Minodn Cretan motive of the Double Axe above 
the Home of^Consecration. (so well known from Dr 
Evans’s at Knossos) is, frankly, absurd, 

and we wonder that our authors did not pass Over it 
in respectful sHeace. As it is, their reviewers have to 
cbronfcle It *ith di srtkp e ctf ul mirth 
Prof Meurer has supposed that die two* designs are 
tomteotprf because they ere alike, ignoring the absence 
of all known connecting links between diem during 
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the space of a millennium and a half The only possi¬ 
bility of the Nubian design being descended from the 
Cretan would lie in an Egyptian adoption and 
naturalisation of the Cretan design in the time of 
the XVillth and XIXth Dynasties and though the 
Egyptians did for a time take over some Cretan 
artistic ideas, they never took over the idea of the 
Double Axe above the llorns of Consecration and 
naturally they did not because they did not take over 
the worship of the Cretan god* whose symbols these 
were (though cults akin to those of Crete may have 
been known in the Della at an early period) 
We prefer our authors own ideas without those 
of Prof Meurer Ihroughout their work they 
themselves had made only one remark which calls 
for criticism— the description of the ankh the symbol 
of life as the Nile key The ankh was not a kev 
and had nothing to do with the Nile It was n con 
ventional representation of a man’s girdle with the 
tied ends hanging down in front 

The book concludes with a paper on the inscriptions 
in “Meroltic* form of the Demotic script of which 
many specimens were found bv the explorers and its 
relation to the Meroitlc hiero^hphic inscriptions by 
Mr F LI Griffith Mr Griffith here m ikes the first 
step to a decipherment of both scripts and has estab¬ 
lished several curious and unexpected facts with regard 
to them This discussion of the relation of their lin 
guage to the Nubian of C hnstian times lately 
studied by Profs Schifer and Schnndt is very sug¬ 
gestive 

In conclusion Messrs Madver Woolley and 
Griffith must be congratulated on the production of a 
most interesting contribution to a little known branch 
of Nilotic (if we may not strictly sav Fgvptian) 
archaeology H R Hail 


FROM THE CAPE TO CAIRO WITH A 
MiCNETOMFTER 

TXURING the last twenty years a great many 
^ observers have carried on magnetic work in 
different parts of Africa A summary of the results 
up to 1900 at the Cape of Good Hope has been col¬ 
lected and published by Prof Morrison and the writer 1 
and one for Northern Africa by Mr B F E Keeling 9 
C ince 1898 a magnetic survey of South Africa has been 
in progress, between that date and 1906 observations 
were taken at more than four hundred stations bv 
Prof Morrison and the writer with assistance at one 
time and another from Mr S S Hough Prof A 
Brown Prof L Crawford and Mr V A Lowmger \ 
report by the present writer on the work during this 
period, including a summary of the earlier work in 
Africa, south of the Zambezi was published for the 
Royal Society at the Cambridge University Press * 
Notwithstanding the considerable amount of work 
done, there was, and still is a lack of magnetic data 
for great tracts of what is now no longer geographi¬ 
cally the unknown continent With the purpose of 
obtaining some information in parts magnetically un¬ 
known the writer submitted in 1907 a scheme of 
work through Dr L Bauer director of the Depart¬ 
ment of Terrestrial Magnetism of the Carnegie 
Institution of Washington to the trustees of that 
body In this scheme he proposed to continue the line 
of magnetic stations already occupied between Cape 
Town and the Victoria balls to Gondokoro, on the 
Nile North of that it was not deemed necessary to 
observe, as the Survey Department of the Egyptian 
Government had already put forward proposals for a 

1 0 MuMtfc Kknwnu nt tbo Capo of Cood Hop* By Bwttla aod 
Montana tTraon.SA.PS vo’ aiv igoj) 

* * Masonic Obaarvatloa* In Egypt tty B f R. Kujn* ft**) 

# Jtifo* of a MSfotde Swt y oT Sooth Africa * By J C teatt* 
<«**) ^ 
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magnetic survey of Egypt and the Sudan It was 
intended also should time permit to make observa¬ 
tion* in German South-west Africa 

These proposals met with the approval of the 
trustees of the Carnegie Institution and they allo¬ 
cated a sum of iaaol for the work In the first 
instance the proposals contemplated only one field 
party with one observer, later however the writer 
modified his plan so as to include a second observer in 
the hope of being able to have two field parties At 
his suggestion the Department of Terrestrial Mag¬ 
netism in Washington appointed Prof Morrison as 
second observer The additional money necessary was 
provided by the Government Grant Committee of the 
Royal Society (250J) and by Dr L S Jameson and 
Sir Lewis Michell (100I) 

The work began at the end of November 1908 
when the writer left Ceres Road in the Cape Colonv 
for Windhuk in German South west Africa Dus 
tourney lasted four months During February and 
March of 1900 Prof Morrison made observations along 
the railways in the northern part of the same region 

In Aprif 1909, repent observations were made In 
Cape Colony and in Rhodesia and Prof Morrison 
-ilso made observations between the Victoria Falls and 
Broken Hill the then terminus of the Beira and 
Mashonaland Railways 

The two observers left Broken Hill in the befrin 
ning of May and marched to Abercom vtA Fort 
Rosebery After Broken Hill the onl> means of trans¬ 
port was by porters one set of instruments was car 
ried from there more than 2000 miles the other more 
than 1400 the whole distance being accomplished with 
out mishap to any of the instruments 

At Abercom the observers separated Prof Morrison 
proceeded to the northern end of Lake Nyasa then 
down the Nyasalnnd plateau and the Shin' and Zam 
bezi vallevs to Chmde from there he went b\ sea to 
Dar-es-Salac«m and made observations between it 
and the terminus of the railway which goes from that 
place inland He was able to secure a number of 
observations which will be of great value for deter¬ 
mining the secular variations of the magnetic elements 
in that part of the world Finally he made a number 
of observations along the Uganda Railway from Mom 
basa to Port Florence 

The writer went overland from Abercorn to Bis- 
marckburg, a German station on the south shore of 
Lake Tanganyika From there he marched to Tabora 
an important town In German East Africa observe 
tions could not be made along the shores of Tan 
ganyika as he had originally intended because the 
steamer had temporarily ceased to run—the two white 
men on it, the captain and the engineer having con 
tracted sleeping sickness From Tabora he lourneved 
overland to Bukoba a German port originally founded 
bv Emin Pasha on the west shore of Victoria Nyanza, 
the march was continued along the west coast of that 
fako to Entebbe At the latter place he found it was 
impossible to take the usual overland route to Gon 
dokoro on account of sleeping sickness, his caravan 
had to go via Albert Nyanza, and there be conveyed 
forty-five miles from Butiaba to Koba The end of 
the porter transport was readied at Gondokoro just a 
little more than 2000 mH*s from Broken Hill by the 
route followed The work was brought to a close bv 
thf two observers once more meeting at Cairo and 
comparing their instruments with those at Helwan 
and finally with those 'at Kew 
* In addition to the observations taken along the 
routes mentioned above a number of stations pre¬ 
viously worked at in Cape Colony the Transvaal 
Natal and Zutulaftd were again occupied in 1908 the 
cost of this was defrayed by a grant from the Royal 
Society (25I) In all about 360 new stations were 
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occupied, msunly in regions which formerly were 
known magnetically only slightly or not at all 

The instruments used for the above observations were 
the same as m the earlier work in South Africa 
; (1808-1906) and were lent to the writer by the Royal 
Society the Royal Observatory of the Cape of Good 
Hope and the South African College By means pf 
the repeat observations the results obtained In 1909 
and in previous years can be reduced to the same 
standard, and further through the comparison* at 
Helwan and at Kew, can be compared with much 
that has been done In recent years in other parts of 
the world 

While making the preliminary arrangements for the 
journey the writer received great assistance from the 
Governor of the Colony of the Cape of Good Hope 
Sir Walter Hely-Hutchmson who communicated with 
the authorities of the various territories it was pro¬ 
posed to survey and obtained permission for the 
observers to enter them and to enjoy while there 
special privileges 

In German South west Africa the authorities 
allowed the observers to travel free of charge over the 
Government railways, the same facilities were given 
by the Cape the Central South African the Natal 
the Rhodesian and the Uganda railways, the writer 
had valuable concessions while travelling in the Sudan 
and on the Egyptian Government steamers and rail¬ 
ways 

In addition to these facilities the courtesv and hos¬ 
pitality of the English and the German officials did 
much to relieve the tedium ind strain incident 10 work 
Of this nature in such circumstances The writer feels 
that a formal recognition such as this is but a poor 
return for the help so willingly and generously 
accorded 

In conclusion it gives the writer great pleasure to 
have the opportune) of thanking Mr R S Wood 
ward the president of the Carnegie Institution and 
Dr L A Bauer director of the Department of Terres¬ 
trial Magnetism of that institution for their advice and 
encouragement during the progress of the work and 
in particular to thank the latter for the great interest 
he has taken in the reduction of the results a uodc 
which is being carried out at Washington under his 
direction J C Beattie 


' SIR ROBERT G1FFEN KCB FRS 

T HE sudden death of Sir Robert GtfTcn on the 
morning of April 12 while on a tour in Scot¬ 
land accompanied by I ady Giffen is a great loss to 
economic and statistical science He joined the Statis¬ 
tical Society in 1867 at the age of thirty having then 
already acquired reputation as a writer on financial 
subjects in the Globe the Fortmfhtty Review the 
Economist and the Spectator He was elected a 
member of the council and one of the secretaries of 
the society in 1876, in which vear he joined the Civil 
Service and was appointed chief of the Statistical 
Department of the Board of Trade and one of the 
delegates of the Government of England to the Inter¬ 
national Statistical Congress at Buda-Pest He sub¬ 
mitted to that congress 1 Considerations sous Forme 
de 1 ableaux pour la Preparation d’une Statistique In 
ternationale des Chetnins de Fer, and "was appointed 
a member of the permanent committee To the Social 
Science Congress at Liverpool* in the same year, he 
contributed a paper on the causes fcnd effects of the 
depreciation of silver how far is it an eril, and what 
are the means of remedying the evil? In Jhis official 
capacity he devoted him self with zeal tor rectifying 
and harmonising governmental statistics and to 
diminishing the overlapping And cost of parliamentary 
returns For eiampte, he pointed out mat the stglf** 
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tics of emigration were vitiated by the omission of 
any deduction in respect of the return of persbns 
temporarily leaving the country, and he induced the 
Government to appoint a committee to consider thi 
whole question 01 official statistics 

In 1878 he read before the Statistical Society an 
important paper on recent accumulations of capital in 
the United Kingdom which Is an excellent example 
of the comprehensiveness and accuracy of his statis¬ 
tical methods, and of his faculty of drawing trust 
worthy inferences from materials that at first sight 
appear insufficient Great as wis the increase of 
wealth which he had to record he was stnguine 
enough to hold that it would bo the fault of the hng 
lish people if their progress were not in future even 
more rapid than in the past and his forecasl has 
been verified In the same ytar ht look part in the 
foundation of the .Statist newspaper and was the dele¬ 
gate of the Government to the International States 
tical Congress at Paris 

In 1879 he contributed to the Statistical Society a 
treatise on the fall of prices of commodities in recent 
}ears and undertook the duty of editor of the society s 
ournal The Treasury committee on statistics made 
ts report to which was appended an important 
memorandum by Sir Robert Giften on the compilation 
and printing of the statistics of the United Kingdom 
In 1882 he rind a piper to the Statistical Socu ty on the 
use of import and export statistics and was elected 
president of the society His inaugural address was 
on the utility of common statistics In the following 
vear the L diversity of Glasgow of which he had 
been a student conferred upon hint the degree of 
Doctor of laws His inaugural address to the 
Statistical Society for that \< ir was on the progress 
of the working classes in thi last half century It is 
characteristic of his thorough devotion to any dut\ 
which he undertook that he was present at even 
meeting of the society held during his presidency 
In the year 1884 he was elected a member of the 
Athenaeum club under the rule which enables the 
committee of the club to confer that honour on persons 
distinguished in literature or the arts or for public 
service In 1885 he contributed to the Statistical 
Society’s lubilee volume a paper on some general uses 
of statistical knowledge, and in the following vear 
read to the society further notes on the progress of 
the working classes In 1887 he was nominuled bv 
the International Statistical Congress at Rome as the 
English member of a committee on standards of 
value and in the snme vear he was appointed by the 
British Association president of the section of econ 
omic science and statistics (section F) for the meeting 
at Manchester and delivered an address on the recent 
rate of material progress in England He also took 
part in the proceedings of a committee of the associa 
tmn appointed to investigate venations in the value 
of the monetary standard, and in the following year 
drew up the reoort of that committee He afterwards 
became its chairman 

In 1890 Sir Robert Giflfen took part in the 
formation of the British Fconomic Association, now 
the Royal Economic Society and became a vice- 
president of it In 1891 he was created a Companion 
of the Bath and in 1892 elected a bellow of the Royal 
Society Tn 1894 the Roval Statistical Society (as it 
had then become) paid him the well-earned comph 
ment of awarding him their Guy medal in gold as a 
recognition of his great serviced In 1895 he took the 
second step in the ladder of the Order of the Bath 
being promoted to the digmtv ofTCmght Commander 
and in 1897 he retired from the public service after a 
career of great usefulness and distinction, having 
taken a large share in the creation and development 
of the labour commr^' 1 and statistical depart 
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ments of which he was the first controller general 
In 1900 he. was elected president of the Manchester 
Statistical Soiutv md delivered an iddress and in 
1901 the British Wnciotion appointed him for the 
f cond time president of section b and he delivered 
an address at ( lasgow on the importance of general 
statistical ideas 

His separate published works were \meric in 
RiiIwhvs as lnvistments (1872) Stock Lxchange 
Securities (1877) I ssavs in binmce ($ editions) 

I he Case igmnst Bimetallism (2 editions) bcon- 
omic Inquiries and Studies (2 vols 1904) 

This fornul reiord of a life spent in the studv of 
subjects usuallv thought to be dry and uninteresting 
woald not be complett if it were not supphmented b\ 
the statement th it in person il char icti r md priv ilu 
life he was one of the most genial of men 


NOTFS 

l hr eighteenth Jniru Forn t lecture of th Instilu 
tion of Civil Engineers will be dehvtnd it thf institution 
on Wednesd i\ June 22 nt 8 pm b\ Sir John < a\ev 
C B his subject b ng Reci nt Di v lopment of Tel 
graphy and Telephony 

A Rkutfr mexsag from \\ 1 hingtun stati s 1I1 it tli 
proposed American Vnt irttlt < xpcdition und r the joint 
auspices of the Peary \rrtir ( lull and tilt \ itional < eo 
graphic Socu tv has to n ib melon d foi this \ ir on 
account of lack of funds 

Wr learn from Sfinm th it Prof R I Wluttuld 
curator in thi Ann ruan Museum of \aturd Hi torv Mine 
1877 und the author of import int contributions 10 
palaeontology and gtology died on \prll h it tht ago of 
r ightv two vcors 

The di ath is announced it i\r\ on y ir of of 

Di C B Plowright furirn rh prof ssor of (umparativi 
an itomv and physiology nt thr Roval College of Surgeon 
and the author of a stand ird work on fungi 

M i>r MosTVFioRh we learn from th Jfniu 
xcienUfique has given 150000 fr mes to the Pin Mad m\ 
of Sciences to create a new trn nnial pri/ of 1 fr int 
to assist the progress of electrical science 

It is announced in thi Time* that 1 Nil ion il ( olligi of 
Agriculture Is soon to to < stabli lud In Prrtorii < tn r il 
Botha has promised to set aside 100 000/ as 1 hr t inst il 
ment for the execution of the project and the lown 
Council has unanimously decided to give the < ov^rnnunt 
the whole of the town lands of Gropnkloof as a site I he 
area comprises 3681 acres and contains ar ibl and p isture 
lands as well as a large plintalion 

The Geological Society of France has this year awarded 
its Danton prize to M Cosselet I he prize is given to the 
geologist whose discoveries are Ukclv to benefit industry 
most and was awarded to M Gosselct for the part he 
has taken in the devclopmi.nt of coal mining in the north 
of France The Viquesnel prize intended to encourage 
geological research has been awarded to M Robert 
Douvill6 for his strangrnphiial work on the geology of 
*)pain and his palmontologlral researches on the foramlnl 
fera and ammonites 

The Geologists Association has arranged a Whitsuntide 
excursion to Swanage Lulyvorth Cove and Bournemouth 
from May 14-18 Ilu party will leave Waterloo on 
Friday May 13 at 4 10 p m The excursion to Lulworth 
Cove will be carried out only if the tea is calm, and 
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should May 14 not be suitable for the excursion, the 
I ulworth visit will be postponed to May 18 Pull par 
tlculars of the excursions can be obtained from Mr 
W P D Stebblng 78A Lexham Gardens, London, W 

An oent of importance in wireless telegraphy is tbe 
inauguration by the Marconi Company of a service for the 
direct transmission of public messages between their 
stations at Chfden, In Ireland and Glace Bay, in Canada 
Both the stations have been recently reconstructed, and 
communication will be kept up by them continuously both 
by day and by night The latter fact is interesting as 
showing that the difficulties of transmission during the 
hours of daylight have been overcome The system is a 
directive one, the atrial* being so constructed as to emit 
waves principally in the required direction The discharger 
used is of the type invented by Mr Marconi in w hich spark 
fog takes place between metal discs cooled by being kept 
In rapid rotation By causing the sparks to be formed 
between equally spaced projections on the discs the trains 
of waves emitted are broken up in a regular manner so 
as to produce in the receiving telephone a musical noti 
which can be clearly distinguished by the operator The 
power used for sending Is about 400 kilowatts Tbe 
service commenced on April 23 by an interchange of greet 
fogs between the Pottmasters-General of Canada and 
Great Britain 

Tas present spring is proving peculiarly free from 
spells of really warm weather and the summary of 
temperature issued by the Meteorological Office with its 
Weekly Weather Report shows that for the period of 
seven weeks ended April 23 the thermometer in the screen 
did not exceed 64° in any part of the United Kingdom 
the highest readings ranging between 6o° and 64° At 
Greenwich there have as yet only been six dajs this year 
with a temperature of 6o° or above whilst to the same 
date last year there were eighteen days with a temperature 
of 6o° or above The rainfall for the first half of spring 
is less than the average in all districts except in the north 
and east of Scotland and in the south-east of Fagland 
the greatest deficiency being 1*08 Inches in ihr south west 
-of England Since the commencement of the year how 
ever, the rainfall Is every where in excess of the average 
and in seven out of twelve districts the excess u more 
than 2 Inches The mean sea temperature round the 
British Islandf is at present nearly everywhere colder than 
at the corresponding period last year, and at Kirkwall It 
is nearly 5° colder 

Thakks to the energy of Mr C E Fagan, and the 
generosity of owners, a remarkably fine and representative 
series of trophies illustrating the big game of the Empire 
has been brought together and dispatched to Vienna for 
the forthcoming Sports Exhibition The specimens lent by 
the Prince of Wales include the record head of tbe Javan 
rusa from Mauritius (where tbe species has been reduced) 
together with heads of tahr, markhor, musk-ox, and 
Newfoundland caribou. The Duke of Westminster is send 
mg a magnificent Irish eHc skull, Lord Burton an un 
rivalled twenty-pointer Scots stag Lord Laralngton a pair 
of Indian lion tkhts, Captain Collins, of the Wau Garrl 
eon, a hoA of a bull Sudani otad {one of three or four 
ii\ this country), and Mr F C, Selous one of the last 
really fine heads of the typical South African white 
rhinoceros 

For the purpose of pubtkhlng the practical and scientific 
results obtained through the medium of the Entomological 
Research Committee (Tropical Africa), it la proposed to 
issue a jqumal to be 1 called Tks fi*U*Un of Eafomefogfcoi 
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Rfuorch The journal will con loin accounts of the 
observations which have any bearing on the subject of 
economic entomology descriptions of insect hfe-hlstories 
with figures of their earlier stages, reports on practical 
methods for destroying or keeping in check any noxious 
species papers by specialists dealing with the systematic 
classification of such groups os are known to be, or are 
likely to be injurious to human beings live-stock or 
agriculture, and so forth It is proposed to issue not 
fewer than four parts annually and additional parts will 
be published whenever sufficient material is forthcoming 
Further particulars may be obtained from the scientific 
secretary Entomological Research Committee, British 
Museum (Natural History), Cromwell Road, London S W 

Tux report of the council and the proceedings of the 
Hampstead Scientific Society for the year 1909 show that 
the society has completed ten years of useful work 
During the year with which the report deals an astro 
nomical observatory and meteorological station have been 
established on the top of Hampstead Hill The Metro¬ 
politan Water Board allows the use for the purposes of 
the observatory and station of a portion of the surface of 
the covered reservoir near the Whitestone Pond Arrange¬ 
ments have been made for the meteorological records to 
be taken twice dally and the results arc published in the 
monthly return of the Meteorological Office and in the 
Hampstead and High gate Fx press We notice that Sir 
Samuel Wilks Bart F R S has been compelled through 
advancing years to resign the presidentship of the society, 
and has been succeeded by Prof W M Flinders Petrie, 
F R S The membership of the society now numbers 274 

Dr Julius KOhn, professor of agriculture at the 
University of Halle whose death was announced In these 
columns last week was one of ttte band of workers who 
laid the foundations for the modem development of the 
scientific side of agriculture He acquired a great practical 
knowledge of the subject in hit early days when working 
as a farmer and, after his student days at Bonn were 
over as manager of a large estate This knowledge proved 
invaluable when later on, he was appointed to Halle and 
devoted himself to the more scientific aspects of his subject 
Perhaps his best known work Is that in connection with 
the feeding of animals It had for many years been 
customary to compare animal foods with one another In 
terms of “hay equivalent* 9 The method was necessarily 
rough, and capable only of limited development In 1899 
Grouven introduced feeding standards based on the 
amounts of the various food constituents—protein carbo¬ 
hydrate Ac —required by the animal knowing these data 
and the percentage composition of the foods it was possible 
to make up rations suited to the different classes of stock 
So attractive was this new view that a tendency arose to 
regard the feeding of animals as a merely arithmetical 
problem requiring only a knowledge of the standards inkd 
of the composition of foods KOhn, however, Insisted on 
the necessity of keeping the new work down to the solid 
ground of fact Whilst recognising the value and import 
ance of the standards, he also recognised the individuality 
of the animal and of the crops on which It feeds His 
book “ Die xweckmftssigsfee Ernihrung des Rfodvielfts,” 
which appeared in 1861 r and went through ten editions in 
the course of thirty years, thus had a steadying effect on 
the development of the subject He also published a 
number of papers on the parasitic diseases of plants, and 
is remarkable for his early advocacy of th* Vfcw that 
sugar beet " sickness ” Is the result of nsr&atodes, which 
can be destroyed by burning ottr the ground His activity 
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was gtfeat and he continued publishing some of his 
memirial results even after the celebration of his eightieth 
birthday on October 23 1905 

In Revue fat Idiot for March M L Brdhicr under 
the title of Let Origlne* de 1 Art mutalman discuss¬ 
ing the recent investigations of MM H Salndin and 
G Migoon shows that Mohammedan art Is not the result 
of a * sudden improvisation * It is due to the develop¬ 
ment by conquered races Copts Syrians, people of 
Mesopotamia and Greeks of ideas surviving from the 
Chaldaean Assyrian periods and particularly in its re 
pulsion against delineation of (he human form was a 
protest against Hellenism 

Much work has of late be*»n done on the action of 
various organic arsenic compounds as tryp&nocides Drs 
R P Campbell and J L Todd find that arsrno-phenyl 
glycin Is a more active trypnnoclde than atoxyl in the 
treatment of experimental infections of white rats bv the 
Trypanotoma brucei (Montreal Med Journ xxxviil 

* 909 , P 795 ) 

In the Journal of the Royal Army Medical Corps for 
August 1909 Mr P D Strachan and Lieut -Colonel C 
Birt summarise observations on the occurrence of Malta 
fever in South ATnca The disease has been met with 
In Orange River Colony in Hanover Beaufort West, 
Kimberley and StovtlrrvJIJe Cape Colony and m 
Bechuanaland and there is a widespread epizootic of Malta 
fever among the goats of South Africa 

Philippine Journal of Science for October last (W , 
No 5) which has only recently come to hand contains 
matter of considerable medical Interest An attempt to 
extend the cutaneous reaction which has been much used 
In tuberculosis, to leprosy Is reported by F Calderon and 
V G Hefser Fifty lepers were vaccinated with a 
glycerin extract made from excised leprous nodules In 
two or three cases there was a doubtful reaction but 
otherwise the vaccinations were in all respects like controls 
done with a glycerin extract of skin from a cholera patient 
The filtration of immune sera (anti tetanic and anti 
diphtheritic sera) is the subject of a paper by E H 
Ruediger The serum was passed through Berkefeld 
filters and the filtrate was found to be just as active as 
the unfiltered serum 

The issue of the Philippine Journal of Science for 
November, 1909 vol Iv No 6 is entirely devoted to 
systematic roolog) Mr A Seale describing a Urge number 
of species of fishes as new while Mr C S Banks names 
four new Culicldae and commences a list of thq Rhyncbota 
of Palawan and Mr L Griffin communicates a synopsis 
of the snakes of the same island 

Thb April number of the Journal of Conchology con¬ 
tains Colonel Godwin Austen’s presidential address to the 
annual meeting of the Conchological Society In October 
last, in which emphasis is laid on the Importance of a study 
of the soft-parts of land molluscs as the only means of 
determining the affinities of the various forms Some 
Interesting Hoes of evolution which have been worked out 
by these meant In the Zonitfcte are quoted 

In the Sntomologittt Monthly Magaoine lor June, 1909, 
Mr E A Newbery adduces evidence to show that the 
soolytid beetle described In 1834 by Westwood as Hype * 
fb a n sw er o r uMtu s, on the evidence of specimens in on old 
boOk-oover, and since then generally included in the 
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British list is rcallj an exotic species, one of the habitats 
of which is the shells of Brazil nuts while it has also 
been observed in book-covers from Java and Singapore 
It had previously been recorded from tropical America in 
the Biologia Central! \mericanl * 

Thk March number of the Museums Journal contains 
a notice of the collection of Microlepidoptrra with the 
associated entomological library recently presented by 
Lord Walsingham to the Natural History Branch of the 
British Museum The collection which contains about 
45 000 species against some 4000 previously m the 
museum has been temporarily deposited in one of the new 
store-rooms at the base of the building where it will 
gradually be arranged in proper order b> the additional 
assistant specially appointed to take charge of it b) the 
trustees 

In addition to an account of the progress of that institu 
tion during the year the Aarsberetntng of the Bergen 
Museum for 1900 contains nn illustrated description of the 
personal relics of Claus bredenk bastings which were 
bequeathed to the museum at his death in 1791 Of the 
three papers in the third part of the Aarbog of the same 
museum by far the longest is one by Mr O J Lie 
Pettersen on the fresh water rotifer fauna of Norwa\ 
The author has been collecting material for sever'd years 
and records a long list of species but although it is 
stated that previously verv little was known on the sub¬ 
ject it is remarkable that not a single one of these is 
described as new 

Tut last number of the Journal of the Marine Biological 
Association of the United Kingdom (vol vm No 5) 
contains a good example of the admirable work which is 
being carried on at the association s Plymouth laboratory 
The director of the laboratory Dr F J Mien and Mr 
E W Nelson have been engaged for some vears past irr 
experimenting on the cultivation of diatoms as food to be 
used In the rearing of various types of marine larvae 
By the use chiefly of modifications of Mtquel s methods 
they have been able to make by the addition of certain 
substances to sterilised sea water nutripnt solutions in 
which it is possible to produce persistent cultures of 
a single species of diatom or mixed cultures containing 
several species In these cultures the dj ttoms multiply 
rapidly and continue to thrive for long period* sometimes 
extending over many months The larvx to 1* rearrd 
are placed after hatching in pure sterile sea water a 
sufficient amount of the nutrient solution is added if 
necessary and the water is inoculated with a suitable 
culture of diatoms in some cases other unicellular 
organisms ware used Bv this means larvse of Echinus 
were reared until long post the metamorphosis being fed 
in the earlier stages upon the actively growing unicellular 
organisms and after the metamorphosis on red sea 
weed Larvae of a sea-cucumber (Cucumaria) and a 
worm (Pomatoceros) were also successfully reared and the 
method promises to be of great value to the experimental 
embryologist 

'The controversy between Dr Florentino Ameghino and 
his critics respecting the alleged human origin of ths 
’’burnt earths * of Argentina was commented on in 
Nature, vol Uxxi p 534 The last paper then noticed 
was dated February 17 1909 Since then, Ameghino has 
lewied four others, up to March 19 of the present year, 
but it will be well now to await the eUhbfltte memoir 
which is promised and in which ths evidence of hearths 
with bones of animals used as food wtii be aet forth The* 


NATURE [Aprii a8, 1910 

, , ■■ n ju u 1 1 »<f> ■■■> ■■■ 


a 0 8 


strong point about Ameghino a spirited and persistent 
defence is that ha now makes it clear that he has studied 
thin section* of the earths and of numerous artificially 
prepared product* It Is admitted on all hands that 
minerals from decomposed lavas abound In the Pampas 
earths and thus would occur undestroyed in the products 
of their partial fusion This was pointed out in the 
previous notice in Nature, and the thoroughness of 
Ameghino s reply is shown by his references to this notice 
and hls correction of some of its statements in lus 

Examen critique du Mln^oire de M Outer* ’ (4 nates del 
Mus Nae de fluenos Aires 1909, p 459) While Ducloux 
and perhaps our own reviewer seem allowed some saving 
{{race the work of Outcs is said to contain ( dot h£r£siP8 
sclentifiques tellement colossales que personne nr prut croire 
qu il tea ait publides dr bonne fol A paper Issued on 
January 29 (tbtd tomo xx p 39) provides a very useful 
summary with long quotations of previous work on these 
debatable earths down to 1907 and a bibliograptn of work 
from 1907 to 1909 

Three now «q**i ins of Irhivma from southmi Mixho 
arc described and figured by Drs J N Rose and C \ 
Purpus in vol xm part li of the Contributions from 
the United States National Herbarium It is sugg< f ed 
that two E gi gantea and K suhalptna will 1 m found 
useful in horticulture .as bedding plants 

Botanists who are corf tpm plating a summer holiday in 
the Alps with the view of collecting choice plants will be 
Interested in two articles bv Mr H S Thompson pub 
hshed in the Gardener s Chronicle (April 16 and a}) 
giving an account of the flora of Mont Cents Amon^ the 
plants token between Susa and the Hospice were Tele 
phlum hnperatt Cyttsus sttpimis Dtattthus tu pectus 
and S aponana lutea Around the small I nc Clair a 
wonderfully rich hunting ground situated at a height of 
qooo feet the author found Campanula cemsia Arahts 
eoerulea Corttisa Matthwli and clumps of Saxi/roga 
biflora Altogether Mr Thompson collected 180 plants 
growing above an altitude of 8000 feet besides meeting 
with a rich flora at lower Iivtls 

A curious gall on the Indian grass Ischaemum ptlosutn 
is described by Mr L A Boodle In the hew Bulletin 

(No 3) It takes the shape of a cylindrical tube ibout 
15 cm long resembling u slender goosequill which with 
a few scale leaves at the base arises as an erect branch 
from the creeping rhizome The gall caused by in insect 
Oltgolrophus Isehaettn is considered to bi a greatly 

elongated internode Various illustrations arc given in 
eluding figures of the transverse section of the solid normal 
and hollow modified stem Reference is also made in a 
short note to a method of preparing baobab trees as water 
reservoirs in the Soudanese province of Kordofan The 
trunk is hollowed out to form a cistern about 20 feet 

deep and 10 feet In diameter then a shallow basin ts 
prepared round the base of the tree for the collection 
of water during the rain from which it is transferred 
to the hollowed tfunk 

Tint annual report for 1909 of the Rothamsted Experl 
meiqal Station is not so adverse as might have been 

expected considering the heavy ratnfali and the low 
temperatures that prevailed L through the sumnter The 
•vieM nnd quality of wheat grain was poor but the yields 
of barley and mangolds were above the Average A com¬ 
parative test of nitrate of lime cyanamide nitrate of soda 
and sulphate of ammonia together with superphosphate In 
aach case, Iras initiated with barley as the crop, which 
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has yielded so fur no practical difference in the results; 
The important Investigations earned on by members of 
the staff In connection with the effect of partial stenlisa 
tion of the soil the direct assimilation of ammonium salts 
bv plants and the development of the wheat grain have 
already formed the subject of a reference in these 
columns 

Tub annual report for 1909 of the Woods and Forests 
Department of South Australia appears in Nos 4 and 6 of 
the Agricultural Journal of that colony and shows that 
the possibilities of the situation an bung realised It Is 
said that Inquiries have been made from America for one 
million railway sleepers cut from red-guin the contract 
could not be taken up because the supply of red gum for 
sleepers is rapidly being used up for Australian railways but 
it is of interest as showing that even the United States 
ire having to look about for timber supplies The expend 1 
turc of the Department has been increased from 10 080/ 
to I 7 575* the Intention is to encourage in every way the 
planting of pine gum and other trees even to consider 
the advisability of offering a bonus sufficient to cover the 
cost of the necessary attention to the trees for the first 
four or five years of thur existi nee Wasteful methods of 
handling mature timber are still in vogue we are told 
that onlv about one-third of the timber on any given area 
is properly utilised the rest being destroyed by axe and 
fire owing to the unsxstematic and wasteful character of 
the lumbering operations 

Thf marked increase of the sensitiveness of an Instru 
moot for deticting alternating currents of electricity when 
the free period of the Instrument coincides with the period 
of thi current was pointed out by Prof M Wien twenty 
vear* ago lhe property has sime led to the production 
of several forms of vibration galvanometer and the theory 
of tlie instrument h u to some extent been investigated 
\ more romplete examination of the theory and a com 
panson of the theon with the actual behaviour of three 
forms of the galvanometer are to be found in a paper 
on the subjert by Mr V Wenner in the bebruary number 
of the Bulletin of the Bureau of Standards A few new 
hints ns to the design of the Instruments are also given 
In order to avoid giving the Instrument a double period 
the moving sysr m must bt stmmetrical In bridge work 
the resistance of th* galvanonuttr should be very much 
less than that of the bridge and the back electromotive 
force divt loped m the instrument should be half that 
impressed on the galv inometer circuit 

The Jesuit Fathers at Zlkawei are to be congratulated 
on the uddition to their observatory of a selsmologlcal 
station During the months of January and bebruary this 
year a Weichert pendulum of 1200 kilos recorded twenty 
six shocks I wclve of these were also noted by an Omorl 
pendulum of 15 kilos Both instruments record on smoked 
paper The difference In the number of records obtained 
from these two types of instruments Is undoubtedly 
striking but had there been at Zlkawei an apparatus 
which gave a photographic record of earthquake motion it 
is probable that the total number of shocks noted wo^Jd 
have been more than doubled During this period at 
Shide in the Isle of Wight, photographic recorders of 
the British Association type noted bighty-one disturbances 
An instrument writing on smoked paper at that station, 
however, only recorded a few of these 

T* the second fasclculo of vol iv (new series) of the 
Annales de l Observatoire royal da Belgique, the geo¬ 
physical results obtained at the observatory during 190ft 
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tan tabulated and discussed Ihe hourly vahies of the 
three magnetic elements arc given In full with the dimes 
and values of the absolute maxima and minima, the 
differences and the characters of the curves morning and 
evening Then follow valuable rtsunrfs in several forms, 
and lastly is given a series of notes directing special 
attention to the exceptional disturbances of the year the 
curves for which appear amongst a number of excellent 
curves at the end of this section Other sections deal 
with the solar observations—useful for comparison with 
the variations of the magnets—the soil temperatures at 
various depths and the seismological records making the 
work a valuable source of information to anyone engaged 
on geophysical problems The previous fascicule of the 
same volume dealt with the material collected in 1907 
and the index now published shows the contents of the 
volumes that have appeared with interruptions since 1834 
In the preface M Lerolnte the director pays a fitting 
tribute to the conscientious and enthusiastic labours of 
Captain I*ouls Niesten who after thirty two years service 
has retired from the observatory staff Practically all the 
observations now published were made by M Somville 

Thk Wabash Railroad Company USA was one of 
the pioneers In the use of reinforced concrete and some 
of their methods of construction were described in a paper 
read at the Institution of Civil Engineers on \pril 19 
This company commenced the use of this form of con 
struction for bridges culverts Kubwa}8 and retaining wails 
in 190a Not any of these structures have required an> 
repairs since they were built They are very rigid under 
loads and their appearance indicates that they will out 
last any other kind of structure and require no mainten 
ance Attempts have been made to determine the deflec¬ 
tion in reinforced concrete structures due to tram loads 
but none can be detected under ordinary measurement 
The unit stresses allowed are os follows —for steel in 
tension on net section of rod 18000 lb per square inch 
for steel bond on deformed bars 100 lb per square inch 
for concrete compression in cross bending 800 lb per 
square inch for concrete direct compression 600 lb per 
square Inch for concrete shear (diagonal tension) in 
plain concrete 30 lb per square inch for concrete shear 
(diagonal tension) where the web is properly reinforced 
100 lb per square Inch The concrete Used consists of 
one part of Portland cement two of sand and four of 
stone or gravel Prof Talbot s rules were employed for 
proportioning the concrete and steel The concrete was 
put in as a wet mixture securing a more dense and 
homogeneous concrete and imbedding the reinforcement 
better thus preventing rusting of the metal 

Mr C Bakrr’s classified list (No 44, April) of second 
hand instruments for sale or hire contains particulars of 
about 1600 pieces of scientific apparatus The apparatus 
includes optical instruments of all kinds and many other 
appliances and accessories required for instruction or 
research 

A second revised edition of an excellent handbook 
" BrMil in 1910 1 by Mr J C Oaken full, has Just been 
Issued by the author ax Clifford Terrace, St Budeaux 
Devonport The work has been brought up to date and 
is well iUfistrated by reproductions of photographs and 
several maps There are mariy statistical details and an 
appendix giving Information as to salaries and cost of 
living The main theme of the writer Is that Brasil offers 
abundant opportunities for the activities of Europeans with 
capital 
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OUR ASTRONOMICAL COLUMN 

Astronomical Occurrences in May — 

May a* 4b Mercuty at greatest elongation (30 55 E.) 

m 8h 33m. to 10b 57m, Transit of Japiiei s SatelHti 
Iu (Ganymede) 

4-7 Meteoric shower before sunrise from Halley s comet ? 

8. 17b Sun eclipsed invisible at Creenwich 

9. t lb 59m to X4h 26m Transit of Jupitei s Satellite 

III (Ganymede) 

JO. oh Mercury 1 18 N of the Moon 
IX Zlb 53m Minimum of Algo] (ff Perset) 

14. 8h 41m 

18. 14b Halley s comet transits the Sun s disc 

33 Moon eclipsed partly visible at Greenwich 
14b 33m First contact with penumbra 

15b 47m shadow 

15L 57m Moon sets at Greenwich 

Tur Total Somr Euipsk of Mav 8 1910—This 

eclipse whuh can be observed fiom Tasmania is not a 
very favourable one betaum the sun at thr critical time 
l» only about 8° above the horizon Mr Frank McClean 
however who has made ronsidt rable preparations for 
observing It is alieadv in Tasmania and has collected 
a party of eight observers to help him utilise th< numerous 
instruments he has taken out with him lh point he 
has settled upon as his observing station is sltuai d in flu 
south wpst part of the island namely Hixson 1 oint 
Bramble Cove Davey In a table to Dr I ock\er dated 
April 19 ii ^ am he stutes ■— Sunday ixtensive 
scrub fire within four feet instrument tent No damugi 
While on the occasion of his successful * xpedition to Flint 
Island in 1908 his chief enemy was water he has now 
had to combat fire I ittli is known at present about 
the site but in a letter to the recipunt of the cible h 
writes that one of his party is as strong as a horse 
and will be exceedingly ustful * when we have to d* ar the 
aoo feet high trees out of the way and carr> the packing 
cases up a 600 feet hill It will thus be seen that he is 
making even endeavour to secure as good a she is 

possible and it Is hoped that his energy will be rewarded 

with success 

Halley s Comet —Reports from a number of places 
state that Halley s comet has been seen as a fairly bright 
object under favourable renditions with the naked e\i 
Cloudy weather has siriousl) interbred with Fnglish 
observers but the comet was wen and estimated to be 

of the second magmtud at Creenwich on the morning 

of April 25 and was followed until ne irlv sunrise Accord 
ing to the Timer report it was probubh w*tn with tin 
naked eye and photographs were secured with s yeril 
instruments Owing to tlu brightness of the sky ex 
pOHures of one minute onlv were possibl and the nsult 
ing plates show only the nucleus and coma with no rdur 
ence stars The app» unnn of the comet was thnt of a 
Rmall whitish cloud with a bright r nudeus Th Timer 
also states that good positions of the iomet wert. secured 
by Dr Rutenpart at Santiago on April 12 15 and ai 

and that he has re-determined the time of perihelion 
passage as April 19 b8oj (< M T) about an hour later 
than was determined bv Mr Merfield Observation# bv 
Mr Ryves at Saragossa Spun on April 21 showed 
from nakedwwe tompansons with y Frga 1 thut the 
magnitude was about 2 7 Mr Innos also reports a 
naked-eye observation it I vme Regis on \pnl 25 betwetn 
4h and 4h 30m am Similar obs« nations ire reported 
from Malta and ( ibralf ir and at the former 1 tail about 
i° in length and inclined about 40° to the horizon was 

seen . . . „ 

In No t6 of the Comptes rendu* (p 9*5 April i»> 
M GUcobinl reports having olw rved the conut at the 
Paris Observatory between ibh and i8h on April 17 
He was surprised at the imrease in brightness since 
March 7 when the magnitude was estimated is 9 £ at 
present ne estimates it is 2 o or 2 $ Taking the ephemeras 
values for the distinus from the sun and earth this 
mean* thnt on Mav iS 19 and 20 the magnitude should 
be —, 3 to — 1 8 as bright as or brighter than Sirius 
To M Ciacobini the comet appeared as a circular nebu¬ 
losity 30* to 35 f in diameter with a strong rentral con- 
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<df»nsation Vo tall was distinguished except a small swell¬ 
ing of the circular nebulosity In position-angle 350*, but 
this measured scarcely one minute of arc in length 

Those observers who are generally unacquainted with 
celestial objects should note that Venus as shown in 
big 1 on p 324 in last week s Nature 1b a conspicuous 
object near the comet s position at present; we have heard 
of a number of enthusiastic would-be observers who have 
evidently mistaken this planet for the comet as many did 
In the cate of comet 1910a in January last Referring to 
Fig s given last week it should be noted that the posl 
tion of Mars was inadvertently omitted from the diagram 
On May 22 the comet will pass directly beneath Mars 
which should be inserted about half way between the top 
•of the date (33) and the disc representing $ Geminorum 

Mr Denning writes — * The meteors supposed to be 
connected with Halley's comet are due on the mornings 
of May 4-7 as the earth reaches her nearest relative 
position to the cometary orbit at that period This 
meteoric shower Is directed from the Immediate region of 
the equator In about right ascension 338° and was dls 
covered by Colonel Tupman In 1870 and seen also In the 
following year The radiant rises late on the night %o 
that the meteors can only be seen in the morning twilight 
It is doubtful whether or not this meteoric showtr is really 
connected with the celebrated comet of Hallev for the 
distance of the earth from the comet's orbit at its nearest 
approach W about 6000000 miles but the computed orbits 
of the meteors and comet exhibit a significant resemblance 
'Should any rich display of meteors be presented at the 
period mentioned the spectacle will be unique for ti e 
parent comet will be visible at the same time 

Comet 1010a —Observations by M Pechtilc on April 8 
gave corrections of +35 and +o«6' to the ephemciis pub¬ 
lished by Dr Kobold in ho 4393 of the Aifrattormsche 
Nachnchtm and showed the magnitude of comet iqioa 
to be about 11*0 In No 440s of the same journal Herr 
Tschcrny discusses the difficulties attending the calculation 
of the orbit of this comet And gives three sets of para 
bolic elements which he compares with ten other sets 
previously published b) various calculators 

In No a fiqio) of the Bull de l Acad toy dc Belgique 
Prof Stroobant publishes an account of his observations 
of this comet and shows that on January 31 at 6 h aom 
the tail extended to the middle of the Great Square of 
Pegasus us length being about 36° 


OPENING OF THE NEW SCHOOT OF 
iGRJCULTLRE CAMBRIDGE 

TN the presence of an assembly fully representative of 
A agricultural interests both scientific and practical the 
new School of Agriculture at Cambridge was opened by 
the Duke of Devonshire on Tuesday April 36 
The formal opening was preceded by a luncheon party 

? Jven at Pembroke College Lodge bv the Vice-Chancellor 
n addition to the Duke of Devonshire the heads of 
colleges and the principal professors the guests included 
the Master of the Drapers' Company Lord Blvth Sir 
Oorge Fordham Sir C Dalton Sir Thomas Elliott Sir 
Richard Cooper Prof Somerville Mr A D Hall and 
Mr T H Middleton Speeches were delivered by the 
Vice-Chancellor the Duke of Devonshire the Master of 
the Drapers Company and Prof Wood 
In declaring the building open the Duke of Devonshire 
emphasised the necess i ty far a dose alliance between the 
scientific and the practical aspeets in agricultural work, 
and promised to exert his Influence with the Royal Agri 
cultural Society to further that end He also expressed 
the gratitude felt by all workers in the practical field to 
Jhte University authorities for the extended facilities which 
It now gives to students of the agricultural sciences 
The + new school la situated close to the Botany School 
It was erected after the designs of Mr Arnold Mitchell at 
a cost of 30 000J The buildhkg consists of three floors 
^basement, and attics It contains three lecture rooms 
two large elementary laboratories for chemistry and botany 
qespectiveU seven smaller rooms for private research, as 
well ss a library and privets rooms for the teaching staff 
The accommodation is dcxfgoed for 000 hundred students, 
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and is already barely sufficient for the increased numbers 
coming forward 

Among the exhibits on view on Tuesday, the one which 
appealed most to practical men was a series Illustrating 
the work of Profs Wood and Biffcn in connection with 
the improvement of English wheat Prof Punnett showed 
a number of interesting experiments Illustrating MendeUan 
principles in connection with the inheritance of colour in 
poultry and rabbits The forestry exhibits of Messrs 
Henry and Burdon were also of extreme Interest Mr 
boreman showed the results of a laborious research on 
the constitution of the protelds found in linseed 


INTERNATIONAf CONGRESSES ON 
ORN 1 THOIOG I AND TROPICAL 
AGRK ULTURE 

XXTE have received the announcement that the fifth Inter* 
national Ornithological Congress will meet in Berlin 
from May 30 to June 4 inclusive Its success seems already 
ensured by the large number of distinguished ornithologists 
(representing twenty-three countries) who have intimated 
their intention of attending According to the programme 
the congress will assemble in the 7 Festsaal" of the 
Zoological Gardens, and its sectional meetings will be 
held in the Landwehrofflzier Kntino close to the Zoo¬ 
logical Gardens station of the State railway where also 
will be Installed on May so and following days the 
business bureau Ihe president designate is the dis 
tinguished professor of the Berlin Natural History Museum 
Dr Anton Relchenow the subject of whose opening 
address is * Uber die Fortschntte und den gegenwartigen 
Stand der Ornithologie ' In the ordinary course he would 
have been introduced by the retiring president, the late 
Dr Bowdler Sharpe and the absence of this genial 
personality so familiar at these triennial congresses, cannot 
but cast a shadow over the meeting The congress is 
divided into piactlcally the same sections as at its last 
meeting -systematic ornithology anatomy palaeontology 
geographical distribution migration biology and oology 
Sira protection aviculture and acclimatisation and 
economic ornithology Many important papers are already 
announced by among others, the president, Count v 
Berlcpfth Herr Caorge) Dr Eckstein Dr Hartert Dr 
Helms Herr Nehrkorn Prof Neumann Hon Walter 
Rothschild Dr Thienemann, and Prof Virchow Visits 
to the following places of interest have been arranged — 
on Monday afternoon to the Ilavelsee at the invitation 
of the German Ornithological Society on Thursday 
morning to the Zoological Gardens with lunch to follow 
on Friday to the Natural History Museum or a motor 
trip round Berlin for those who prefer it On the evening 
of Tuesday there will be a kinematograph exhibition ol 
bird pictures at the ' Urania ” Society's rooms On 
Wednesday evening the city will entertain the members 
and their wives and on Friday evening the customary 
banquet will take plaoe in the Zoological Gardens After 
the close of the congress excursions will be arranged, If 
sufficient members apply to the observation station at 
Rossitten and to the experimental protection station at 
Seebacb The subscription for full membership Is 
so marks, and for lady associates who do not desire the 
publications 10 marks The secretary's address Is 
43 Invalldsnstrasse Berlin N 4 
In order to fariUtate the study of the problems Of 
tropical agriculture an International Association pf 
Colonial Agriculture was founded In 1905 at the close* n 
the firtt International Congress of Tropical Agriculture, 
held in Pons in that year The association has arranged 
to hold a second International Congress at Brussels on 
May 30-33 A British committee nas beefl formed tft 
Arrange for the contribution of papers by those concerned 
in tropical agriculture and colonial development The 
president of this committee Is Plot. W R. Dunvtan 
FRS and the secretary Dr T At Henry Scientific aad 
Technical Department, Imperial Institute, 3 W As 
evidence of the interest taken In the work ol the o pugr — s, 
it may be mentioned that the following pa pers hsVt been 
promised already to the British committee — W L Safifct 
(1) the application of MendsTi law to cotton breeding, 
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(a) some causes affecting the Egyptian cotton crop G C 
Dudgeon the cottons in indigenous cultivation in British 
West Africa A E Humphries, wheat production in rela 
tion to the requirements of the United Kingdom F B 
Guthrie, (1) work done in New South Wales In connection 
with the improvement and testing of wheats (a) the work 
of the late W J Farrer on the improvement of wheat in 
New $outh Wake 1 B Pole-Evans, problems connected 
with maize-growing in South Africa ] B Carruthers 
(1) new methods of tapping Castdloa (a) cover plants as 
a substitute for weeding in rubber cacao, and other 
cultivations Dr 1 A Henry and Dr S J M Auld 
the burning quality of tobacco G M Odium tobacco 
culture In South Africa Mr hasterb} cultivation and varle 
ties of sugar-cane at the Sugar-cane Experiment Station 
Mackay Queensland Prof V Carmody (1) preparation 
of rubber (a) preparation of paper from megass (3) 
methods of manuring suitable for natives (4) influence 
of malarial diseases on labour supply, (5) breeding of 
stock suitable for the tropics Mr Benson, manuring of 
tropical fruits Dr S S Pickles the aromatic grass oils 
R N Lyne causes contributing to the success of the 
Zanzibar clove industn W Macdonald dry farming and 
land settlement in South Africa J H Barnes the alkali 
lands of northern India E M Jams economic zoology 
In African colonies W Cill the Introduction of tne 
remarkable pine mngiifx) into South Australia and 

its successful utilisation F W Bar wick African wild 
silks G C Dudgeon some Important insect pests in 
British West Africa C C Gowdey insects of economic 
importance in Uganda The International Association of 
Colonial Agriculture hn* also arranged for the collection 
in tropical countries of information on a number of sub 
fects of special interest and general reports on these will 
be presented to the congress as well as reports by experts 
in each country concerned The inquiries already arranged 
for are on cotton cultivation hbour conditions in the 
colonies and tropical countries 'icchmatisation of Furopean 
cattle in tropic il countries and alcoholism in the tropics 
All communications regarding the congress should be sent 
to the secretary of the British committee Imperial Insti 
tute London S W Applications and subscriptions for 
membership should be sent to M Vnndervaeren treasurer 
of the Belgian committee at the Ministry of the Interior 
and of Agriculture Brussels Belgium 


ECONOMIC GEOLOGY IN CA V/1D4 1 

'T'HE pamphlets mentioned below have been issued 
x recently by the Department of Mlneg of Canada 
mainly with the object of dim ting attention to the import 
ance of the economic mineral products of the Dominion 
and of assisting with trustworthy Information those per 
sons who are actually engaged or may contemplate 
engaging in the exploitation of its mineral wealth 
The first work on the list gives a concise but clear 
description of tlie general geological features of Canada 
and of the known valuable minerals that charactense the 
different areas For the sake of convenience (he whole 
of the Dominion Is divided into a number of regions each 
of which had a more or less definite individual geological 
structure and which accordingly produces a distinct series 
of economic minerals The scope of the work is perhaps 
most readily explained by giving a list of the different 
regions Into which the Dominion is here divided, these 
tang as follows — 

(1) The Appalachian region comprising the Maritime 
Provinces and that portion of the Province 6f Quebec 
which lies immediately to the north of them, consisting 
mainly of crystalline and Palssoxolc rocks the chief 
mineral products being coal gold and iron ores 
(ft) The Lowlands of the St Lawrence Valley, which 
consist mainly of Pabeoxoic strata, and have not, so far 

Mias*. ft) A Dnrtptfo Bkstah of ti» 

1 Co«l fWkh of W»nliob», SutadMwattt Altatt, ud EmMc* 
■"jnSkfcqiM Cew*r*Baft Yokin' Twrffcr*" By R. O 
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shown an> great nunerulogiial wealth with the cxeeption 
of petroleum the principal Canadian oilfields lying in the 
tongue of south western Ontario that projects between 
Lakes Huron and Erie occur In strata of Devonian age 
which form a portion of this region 

(3) The Laurentmn plateau which comprises the greater 
portion of the Province of Ontario and of the North¬ 
western Territory it consists mostly of pre Cambrian— 
largely Laurentmn—rocks and though little more than the 
southern border of this \ ist track has been prospected It 
is known to contain many valuable mineral products such 
as the budbury copp* r nickel deposits the Cobalt silver 
deposits gold iron ores corundum apatite mira &c 

(4) The Arctic nrdnpflago which forms an imperfectly 
known area to the noriti of Hudsons Ba> It appears to 
consist mainly of pre-Cambrian and some I ataozou strata 
and so far is rot known to contain minerals of ant great 
economic importance 

(5) lhe Interior Continental plain which comprises the 
western portion of Manitoba and the southern portion of 
Saskatchewan and Alberta extending westwards to the 
Cordllleran mountain sjstem the strata being largely of 
Cretaceous age The rocks contain very important beds 
of coal and lignite also bitumen indications of petroleum 
and natural gas 

(6J The Cordtllernn belt, which comprises the western 
portion of the Dominion This is rssentiallv a mountain 
region showing a grtat variety of geological formations 
It is noted for occurrences of the precious metals gold 
and silver whilst lead copper and zinc also occur it is 
also very rich In coalfields notably in British Columbia 
where ail varieties of coal from lignite to anthracite 
appear to occur 

This brief summary of a summary will sene to indicate 
the arrangement the scope and the objects of this little 
treatise ft should also be added that it is accompanied 
by two maps one showing the broad geological features 
and the other the distribution of the chief mineral pro¬ 
ducts the former is very satisfactory but the latter is 
by no means so clear as might be desired lhe maps 
serve however perfectly well their purpose of elucidating 
the text and of making tfu whole subject dear and reidlh 
comprehensible Mlnutt accuracy of detail is not to be 
expected In such a work ns this and is perhaps not even 
desirable so that anything of the nature of criticism 
would be entirely out of place It can only be said that 
the treatise admirably fulfils its object* and should be 
of the greatest value to all who are in any wav interested 
in the mineral wealth of the Dominion The Geological 
Survey of Canada tan onlv be congratulated upon the 
felicitous Idea of publishing such a pamphlet and upon 
the excellent way in which that idea has been earned into 
execution 

In the second pamphlet of the above list Mr D B 
Dowling has given un account of the coalfields of the 
Interior Continental Plateau and is thus able to discuss 
more In detail than was possible in the general work the 
nature and mode of occurrence of the*w» important deposits 
The author commences with a historual and g neral revlpw 
of the coalfields and then describes them in some little 
detail He points out that the toal of this region occur* 
at three main geological horizons namelv at the base 
about the middle nnd close to the top of the Cretaceous 
formation it should be noted that he venlures on what 
can only be described as imperfect data to attempt an 
estimate of the quantity of coal that exists m the region 
under discussion which he gives ns 143 490 millions of 
tons the area of the coalfields being taken as aa 506 square 
miles That the amount of development work jet done 
In these fields is of tho scantiest possible description is 
evident from the fact that the output for the year 1007 
was only 876 731 tons After a detailed description of the 
coil field* a large number of analyses of the various coal* 
is tabulated This list is an exceedingly useful one and 
the author has done excellent service In collecting the 
records Into a conveniently accessible tariff Following 
this list is another of analyses of coals from other dis¬ 
tricts, apparently tar the purposes of comparison it Is 
however not at all clear on what principle he has brought 
together this miscellaneous collection of analyses of coats 
from British Columbia Yukon, Nova Scotia, Wafer 
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Aunmitmiu and the Inited States still less why 
the whole of the coals of Crcat Britain should be con 
«ad< n-d to be adequately represented by analyses of some 
hulf a dozen Welsh coals buch a comparative list should 
eithnr be truly representative or else (and perhaps better) 
be omitted altogether There appears to be no obvious 
reason why Mr Dowling should want any new fangled 
inode of classification in order to enable him satisfactorily 
to classify these coal* I or most practical purposes the old 
class!firntion of Gruner answers perfectly well and If any 
thing more precise is nquJred the fuel ratio (or the ratio of 
thp fixed carbon to the vohtile combustible matter) suffices 
for most purposes Thr ratio suggested by the author 
winch he calls the split volatile ratio appears to serve 
no particular purpose and on tire other hand would enable 
a coal to be put into almost any class at will by merely 
drying it more or less thoroughlj before analysing It 

1 he two rem lining trr itiscs dnal in more or less detail 
with or* deposits in definite regions differing mainly In 
this respect that tile copper deposits of the Whitehorse 
Belt hive been opened up pretty extensively and are being 
acti\< l\ worked to-day whilst the iron ores of the Ottawa 
and l uttneau Rivers are not to-daj of any economic 
importance 

*lhe hut treatise on the list is in some respects the least 
sntisfnrlir\ So long qm the writer keeps to his proper 
subj i t nameh *i description of the ore deposits their 
modes of ouunence distribution and geo!og\ there Is 
little fault to be found although the language is in places 
somewhat less ilnr than might be wish'd It is how 
ever whin the uuthor vintur * into m<tnllurgical dls 
cussion that hi seem to go widely astral It is incom 
prchonsihlr how imono could write sikh a sentence as 
thp following in discussing the metallurg\ if iron (p 
K14) — R\ no known chemical or electro thermic process 
can phosphorus be eliminated from the bath of nnv of the 
diverse metallurgical furnaces The author seems to be 
exceedingly smguinr ns to the future of the dictriral pro 
duction of pig iron in the Dominion an opinion which he 
seems to share with sonic other Canadian geologists It is 
somewhat curious to note that it is the geologist* who are 
urging on this metallurgical drvelooment whilst mnnu 
fucturors of iron appear to be more than doubtful as to its 
economic possibilities Whether this is due to the well 
recognised con*er\ atism of the latter and the advanced 
scientific enterprise of the former or whether it is a case of 
geologists rushing in where iron-masters fear to tread Is 
not for us to determine Hknry Loins 


RECKVT PAPERS ON BIRDS 
C \\ Bh I BF is to be congratulated on his 
attempt (Zoohgica No 5) to explain the racket 
making habit of the motmots These birds it is almost 
unnecessarv to mention are in the habit of removing the 
vanes of the middle pair of elongated tail feathers for a 
certain distance so ns to give them a racket like form 
very similar to that which occurs naturally in certain king 
fishers and humming birds It is shown that the length of 
feather thus devaned is invariably constant even when the 
adjacent pair of feather* which might serve as a guide 
has been removed Further the portion destined to be 
stripped has the vanes markedly narrower than in the rest 
of the feather while the component barbs and barbule* 
are much weaker and less coherent than elsewhere so 
that their removal is a comparatively easy matter Con 
sequentlv in the course of the preening to which these 
birds subject ail their tail feathers the weak area in the 
vanes of the middle pair becomes stripped with the pro 
duction of the symmetrical pair of terminal rackets The 
original cause of the narrowing and degener<tiion in the 
effected area Is still unknown but the author is of opinion 
that It Is nm a case of the inheritance of an acquired 
character 

In No a of the same serial Mr Beebe gives the results 
of his observations on the habits of that remarkable bird 
the hoazin or hoatzin (Ofiisthocomu* erittaius) made 
during a visit in March iqo8* to Venezuela, and a second 
in April of the following year to British Guiana As young 
birds were not to be found the notes relate only to the 
•adult Mr Beebe commences bis account by mentioning 
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that the crop of the hoazin is unique on atoount of having 
assumed the structure and function of the gizcard of 
other birds being much larger than ordinary with the 
walls thick and muscular instead of thin and flabby 
Despite this specialised feature the primitive character of 
this bird is indicated bv many points the vestigial claw 
of the third digit of the wing linking it with Ardueo- 

f itcryx while another claim to primitiveness is apparent 
n the Quadrupedal habits of the young Thickly wooded 
river valli ys form the haunts of the hoazin of which Lower 
Amazonia may be considered the centre the distributional 
area according to our present information, being In several 
instanres discontinuous The bird has a peculiarly dis 
agreeable odour of its own which Is, however in Mr 
Beebe s opinion less powerful than commonly reputed and 
at all events insufficient to render It Immune to the attacks 
of parasite* In general character the nest and eggs are 
very similar to those of the Guiana green ncrons 
(Butorides) but are placed higher above the water Both 
sexes assist in nest building and two eggs seem to be 
the usual number in a clutch There is no foundation for 
the assertion that these birds are polygamous or of 
course for the old legend as to their snake-eating habits 
The institution and celebration of the first bird-day 
in the Australian Commonwealth Is recorded in the 
lunuarv number of the Emu October 39 1909 was the 
date selected in \ntorm when the celebration proved a 
thorough suicrsi parents teachers and scholars joining 
in with enthusiasm and visits bung paid to noted bird 
haunts in the different districts Numerous nests were 
examined but in no instance were either bird* or egg* 
molested A certain amount of preliminary work had to 
be done )n teaching the children the names of many of 
the local birds for which purpose special lists were pro 
pired In the same issue Mr C Barrett describes the 
nesting of the rock parrakeet (Ncophtma pettophtla) on 
Goat Island hclhdic Bay Here this appropriately named 
species rears its >oung m hundreds the eggs being often 
laid deep down in burrows although higher up on the 
t lifts they are frequently placed on the bare rock In most 
cases under the proteition of a rn sed stone 

In the March number of the Zoologtst Mr J M Dewar 
describes the manner in which the oyster-catcher breaks 
the shell of the purple whelk ( Purpura lafnllus) in order 
to be able to feed on its contents A* the soft-part* of 
this mollusc are much more difficult of access than those 
of mussels and limpets the bird only occasionally attacks 
the whelk and perhaps never doe* so at all in some local! 
ties When a mollusc 1 * to be operated upon It is carried 
to some convenient spot often a crack or hollow in thfc 
rock or it mav bo a hard patch of sand where it Is laid 
with the mouth uppermost The upper half of the beak 
is then introduced into the aperture and an attempt made 
to punch out a small fragment from the opposite surface 
of the shell If this is successfully accomplished and the 
piece punched out Is of small size the beak is Introduced 
into the new aperture and the same process repeated 
higher up the shell when if It succeeds the soft-ports can 
be scooped out In cases where the first hole U larger 
(he latter operation ran be accomollshed by that aperture 
Frequently the shell defies the bird s efforts 
The January number of the Victonan NaturaUit con 
tains the report of a paper by Mr A H E M&ttingley 
on the breeding habits of Australian cuckoos In which it 
{■ stated that only an Infinitesimal proportion of their eggs 
approximate in size colour markings and shape to those 
among which they are laid There are moreover 
numerous instances In which Australian cuckoos have Mid 
fn the nests of graminivorous birds, with the consequent 
starvation of the young In other instances cuckoos lay 
In nests already containing eggs of their own species while 
they also make use of nests too small to contain thn 
voung bird In comfort It Is concluded that, so far at 
least as Australian species are concerned cuckoos in place 
of possessing an instinct leading to the selection of suit 
able foster-parents lay their eggs haphazard. 

Ever since the year 1904 Dr F A Foret hgs been 
endeavouring to ascertain the approximate nujttber of 
individuals of the iblacfc-hegded gull (Laws ndibukdus) 
which resort to Lake Leman during certain months of 
the year, and likewise to explain the reason why many 





NA rURE 


263 


'APfcJL 28, 1910] 


of these birds arc to be seen on the lake at seasons when 
the majority of their kindred are In far distant lands 
These observations and their results have been published 
in the BuHcttn de fa Sociitt T andotte des Sn Nat for 
1905 and 3910 The gulls are most numerous from the 
end of July to the middle of October—during which period 
fcfiefr numbers may reach as main as 3600—-but the £reaf 
bulk disappears during the hrecdfng-season and again in 
winter For their breeding resorts in the north the birds 
take their departure towards the end of March although 
a few hundreds remain on the Haut I-ac throughout the 
season Of these stay-at home individuals onlv n small 
percentage newt on the lake and it seems prob ib!e that 
the great majority art ag d birds the breedmg-da) s of 
which are o\er On tin., other hand a certain numb r of 
migrating ^ulls reappear on the lake at the beginning of 
July *\eral weeks More their felloes Several xxplim 
tlon* of this hay e been given but it scm ms 011 th** whole 
most probable that thtse 1 arh arriy ilti are birds which 
have lompleted their pnrtntal duties in the north at an 
unusually **arl\ dak It is w II known that dark bamngs 
on the till art a sign of immaturity in this spetus whuh 
generally dis ippear when thi bird are about * i^htei 11 
months old on the othir hind the dark tap on th* head 
Js not assumed until the third year while th birds do not , 
luv until they ir twenty thr* months old A certain 
number of birds are ho\vi\ei nut with in tin ir second 
summer with tht tall barnd and the head dark and these 
mutt probably be regarded as precocious individuals 
Finally the author has succeeded in demonstr iling th it 
the black headed gull is not a dner 

The Land Agents Socuty some, time ngo commissioned 
Mr Walter F Collm^e to institute an inquiry into the 
feeding habits of rooks the r *sults of which have Iws n 
published in pamphlrt form 1>\ Messrs Laughton and Co 
T td Wellington Street Strand Observations made on 
more than 8on specimens from various parts of Fngland 
Indical th it (0 07 per rent of the food of these bird* 
consists of grpln this bv the inclusion of roots and fruits 
being raised to *jx per cent fa) the animal food is an per 
cent of which fully one third is to be reckoned again t 
the utility of the rook {3) a gr on diet is certainly pre 
ferred (4) th* rook is not a pnrthularlv beneficial bird to 
the agriculturist although its utility might be increased 
if its numbers wire diminished 

In connection with the above reference mnv be made to 
n paper bv Dr J F H Kelso In the April number of 
the 7oo\ogist where it is shown that in addition to doing 
considerable damage to fruit the starling is nowadays an 
menu to the farmer b\ devouring considerable ouanlilies 
of wheat such grain being presumably devoured for its 
own sake and not on arrount of containing grubs This 
wheat-eating propensity J* considered to be a modern 
development 

In the same nwu* Mr H. J Stubbs makes out a strom* 
claim not onlv that the white egret (Ardea garsetta) 
should be added to the British list but likewise that in 
the Middle Ages it was a common species in our islands 
From various old works the author ouotes oassogec 
indicating that a sm dl white heron like bird without a 
crest was commonly nut on the table at state banquets 
in the north of Fngland where it was taken In the 
neighbouring marshes and that this bird could have been 
nothing else than the egret by which name it Is indeed 
mentioned The idea that the lapwing coptd hAvo been 
Intended is shown to be altogether untenable and Indeed 
th* author adduces evidence to show that the present 
abundance of the latter bird is a modem feature 

LANGLEY S CONTRIBUTIONS TO 
AERONAUTICS' 

‘T'HF Award of the Langley medal to the Brothers Wilbur 
* and Orville Wn^ht emphasises the fact that we are 
living In an age of great achievements The twentieth 
century had hardly dawned wbfen the world was startled 
by the discovery of radium wftilch has opened up nn 
entirely new fWd to science and has led us to modify 

_ 1 AddressdeHymrf bv I> Attx*nrt«r fir* 1 'am W\ at tt+pr«*-at*tion ri 
tbct>M»gt*T medal of tbt Smithson Wo Institution to the Wright Broths* 
on fsbniary to. 
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profoundly our conceptions regarding the constitution of 
matter Anothc r new tu Id has been revealed to us 
through thi. developm nt of wireless telegraphy and 
telephony and we now uLilis* the vibrations of the setherlal 
medium of space for the transmission of thought 

1 hen again we m 11 note tin, most rev olutionarv 
changes going on befor* our t\ts relating to methods of 
transportation The ipfxarancn of the h>dropl me boat 
probably fores!) idem .3 a r wdution in marine architecture 
and propulsion On 1 xnd w sr motor-cycles automobiles 
and electric c irs displacing tho horse 1* iroleum and 
eieclncity hate brroim powerful rivals of steam and we 
‘.torn to be on the ev of 1 riyohition in our methods of 
railroad transport itunt through the applicuh m of the 
gyroscope to « mono rail m st in and mm aerial transport 
has come dispensing with r nl and rinds alloguhtr iht 
air itself has b*iomc a highw i\ and dirigible balloons and 
(lying m irhtnes arc now n ah tics 

How wtll the predictions of L ingley have been fulfilled 
We now rccognist thnt he \yas rifc,nt when he smd a (<w 
years ago (1807) that — Ihe world indeed will Ik* 

supine if it do not reili 1 that a ikw pos ibility has come 

to it and that the great universal highway ovrhead is 
now soon to lit. openrd 

It has been open**! anil yvho can fon t( 11 the con 
sequences to man 5 Om thing is cert nn that the physical 

obstacles to travi I h iyc Ik en ovi rcom and that ih re is 

no pi ice on the surf no of the globe that Is mures iblc to 
civilised man through thi air Does this not point to the 
spread of civilisation all o\rr the world and tlu bringing 
of light to the dark ronlimnts of the earth 

The Pioneers of ASrtal bhght 
Who are respomublf for the great developments in aero 
drank* of the la<t few year i Not simply tlu men if 
the present but iko the men of the past 
To ono man especially is honour du our own Dr b P 
I angley late wsretarv of the Smithsonian Institution 
When we trace backward* tilt course of history w 10111 
unfatlmgl) to him is the j,reat pioneer of aerial flight 
\\ have honoured his nam by the establishment of th 
1 anj.li v medal and it may not be out of pi 11 e on this 
the first occasion of thi presentation of the m >dnl to srn 
a few words concerning I anglev s yvork 

Langley s U orl 

Ioingley devoted Ins nttmtlon to d*rodromus at a time 
when the idea of « flying machine wns a Hiibjut for 
ridicuh and scorn It yyas as much ns n m 111 s rqmtation 
was worth to be known to bo at work upon th subjeit 
He bravely faced the issue and j,av*. to th world hi 
iek brated memoir entitled Ixpirinunts m Aen> 
dynamics 1 In this work Vil laid thi foundations for a 
Kiknte and art of airodromics ind rased the whob sub) ct 
of aerial flight to i »cu ntific pi me 

I lie knowledge that this emim-Ht man of sn ncc l»**h ved 
in the praUu bihtv of human flight gave x gnat stimulus 
to the activities of others and started the modern move 
ment In favour of aviation that is such a marked fixture 

of to dttV , , r 1 

V veryone now recognuu s the influence uteri d m 1 angu\ 
on the development of this art I hi Wright Brothers too 
have laid their tribute at his feet 

‘ The knowledge they sa% that the head of the 
most prominent Hcientific institution of Am rica belieyep 
In tho possibility of human flight was one of the influences 
that led ua to undertake the pnhminarv Investigations that 
preceded our active work He recommended to us the 
books which enabled us to form snne idens at the outset 
It was a helping hand at a critical time and wc snail 
always be grateful 

Contributions to the Science of Mrodromics 
Langley s experiments in aerodynamirs gave to phjsicists 
perh&p* for the firat time firm ground on which to stand 
as to the long-disputed questions of air resistances and 
reactions Chanute savs — - , ^ , 

(«) They established a more trustworthy coefficient for 
rectangular pressures th m that of Smeaton 
(6) They proved that upon inclined planes the air 
pressures were reai , y normal to the surface 
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(e) They disproved the Newtonian law' that the 
normal pressure varied at the square of the angle of 
inc denee on inclined planes 

(<f) They showed that the empirical formula of 
Duchemm proposed in 1836 and ignored for fifty >ears 
wn approximately correct 

(e) Tnat the position of the centre of pressure varied 
with the angle of inclination and that on planes its movo 
mentt approximately followed ths law formulated by 
Joessel 

(/) That oblong planes presented with their longest 
dimension to the line of motion were more effective for 
support than when presented with their narrower side 

(g) That planes m ght be superposed without I w of sup 
porting power if spaced apart certain distances which varied 
with the speed and 

(h) That thin planes consumed less power for support at 
high speeds than at low speeds 

The paradoxical mult obtained by t nngley that it takes 
less power to support a plane at high speed than it low 
opens up enormous possibilities for the aerodrome of the 
future It results as Chanute has pointed out from the 
fact that the higher the speed the less need be the -ingle 
of inclination to sustain a given weight and the less there 
fore the honxontnl component of the air pressure 

It is true only howe\ r of the plane tself an! not of 
the struts and framework that go to make up the rest of 
a flying machine In order therefore to take full 
advantage of I anglcy s law those portions of the machine 
that offer head resistance alone without contributing anv 
thing to the support of the machine in the a r should J. r 
reduced in a m mm urn 


general ridicule however with which the first two tellur** 
were received prevented any further approbation of money 
to give it another trial 

Conchuton 

Langiev never recovered from his disappointment Ha 
was humiliated bv the ridicule with which his efforts bad 
been received and had shortly afterwards, a standee of 
paraljsis Within a few months a second strobe came and 
deprived him of life He had some consolation however 
at the end Upon his death bed he recetved the resolution 
of the newly formed Aero Club of America conveying the 
sympathy of the members and their high appreciation of 
his work 

I aogley's faith never wavered hut he never saw a man 
carrying aerodrome m the air IIis greatest achievements 
in practical aerodromlcs consisted in the successful con 
struction of power driven models which actually flew 
With their construction he thought that he had finished 
his work and in 1901 in announcing the supposed con 
ilusion of his labours he said:— 

I have brought to a close the portion of the work 
which seemed to be specially mine—the demonstration of 
the pract cability of mechanical flight—and for the next) 
stage which is the commercial and practical dmelopment 
of the idea it is probable that the world may look to 
others 

He was right and the others have appeared The aero 
drome has reached the commercial and practical stage and 
chief among those who are developing this field are the 
Brothers Wilbur and Orville Wnght The\ are eminently 
deserving of the highest honour from us for their great 
ichlevements 


ContnhuUonn to the Art of Afrodromtes 
After laying the foundations of a science of oerodromics 
L mgley proceeded to reduce his the uaes to practice 
Between 1891 and 189^ ho built four aer drome models 
one driven by carbonic acid gas apd tl ree by steam 
engines On May 6 189^ his Atrodnme No 5 was tried 
upon the Potomac River near puantico 1 was m>sclf a 
witness of this celehrited experiment and secured photo 
graphs of the machine in the a r which have been w dety 

K ubl shed This atrodrome carried a steam engine and 

as a spread of wing of from 12 to u feet It was shot 
into the air from the top of a house boat anchored in a 
quiet bay near Quant co It made a be «ut ful fl ght of 
about aooo feet consderablv moro than half a mile It 
was indeed a most inspiring spectsclc to see a steam engine 
in the air flying with wings like a bird The equilibrium 
seemed to be perfect all hough no man was on board to 
contt ol and guide the machine 

I witnessed two flights of this aerodrome on the some 
day and exmo to the conclusion that the possib Ut\ of 
afcrial flight by heavier than a r machines had been fully 
demonstrated The world took the same view and the 
progress of practical aerodromics was immensely stimulated 
by the experiments 

Langle) afterwards constructed a number of other aero¬ 
drome models which wore flown with equal success and 
he then felt that he had brought his researches to a con 
elusion and desired to leave to others the task of bringing 
the experiments to the man-carrying stage 
Later however encouraged b> the appreciation of the 
War Department which recognised in the I anglev aero 
drome a possible new engine of war and stimulated bv an 
appropriation of {o 000 dollars he constructed a full suced 
aerodrome to carry a man Two attempts were made 
with Mr Charles Manky on board as aviator to shoot 
the machine into the air from the top of a houseboat 
but on each occasion the machine caught on the launching 
ways and was precipitated into the water The public 
not knowing the nature of the defect which prevented the 
aerodrome from taking the air received the impression 
that the machine itself was a failure and could not fly 
This conclusion seat not w a rr a nted bv the facts and to 
me and to others who have examined the apparatus it 
seems to be a perfectly good flying machine excellently 
oenstructed and the fruit of years of labour It was 
simply never launched into the air. and so has never had 
the opportunity of showing what It couM do Who ran 
say what a third trial might have demonstrated? The 
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I wish to express m> admiration for their woik and 
believe that they have iu*tly minted the award of the 
f anglev medal by their magnificent demonstrations of 
mechanical flight 


INDUSTRIE! rNGIAND IN TIIF MIDDLE OF 
1IIF }IGH1LLMH CrNTUR\ 

"PH* condit ons of the chief industries of the countrv at 
1 the date (1-^4) When the Society of Arts was founded 
were surveyed bv Sir Hpnry Trueman Wood irt an elaborate 
paper read by him at a meeting of the society on April ao 
In the middle of the e ghteenth century Fnglxnd Was not 
to any noteworthy extent a manufacturing country the 
most Important industry being agruulture and occupations 
relating to It At the epoch to which the paper refers 
however an industrial revolut on was beginning whirit 
transformed Fngland from an agricultural countrv with 
no manufactures bevond those required for the supply of 
Its own population into the workshop of the world Sir 
H T Wood described the positions of industries con 
cerned with wool cottpn linen silk various metals 
brewing distilling tanning paper printing and many 
other arts From the mass of historical material brought 
together in the paper a few extracts are subjoined upon 
subjects sssoc ated with science The retrospective view 
which these extracts provide is of Interest to students of 
the progress of setenfie and industry 


Science 

Science about the middle of the eighteenth century was 
not in a condition of active progress either in England or 
abroad The time was not either for science or feuentiffr 
men a happy one International intercourse was imMded 
by wars national progress was hinder*! by political flBtov 
ences The grwtt days of Newton Hooke Boyle and 
Halley were past Thoae of the founders of modern science 
were yet to come Cavendish had just left Petechouse 
Priestley had not yet turned his attention tb natural pMa- 
sophy—his scentific work began In 1758 Baqks, who ruled 
the Royal Society for so many >ears, was in J754 a bojr 
of eleven Gilbert Whitt fh 17commenced Ms 
• Garden Kalendsr" in 17*1 but He d4 not make 
Pennant s acquaintance until thirteen year* later, whan ho 
started the famous correspondence which ftfnad the 
groundwork of the Immortal M Natural Htstor> of Sejr 
borne ” Frankfe had completed and made public Ms 
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Spook flaking experiments and (In 1753) proposed to pro¬ 
tect buildings by the lightning-rod Black the friend of 
Wtttf and the enuncUtor of the principle of * latent heat * 
produced his first important work as a thesis for his M D 

TJaT part of the century the power of mathe¬ 
matics In enabling us to grapple with the most abstruse 
probhant of nature was first clearly demonstrated In the 
latter part the foundations were laid on which the modem 
science 0/ chemistry was built The intervening years were 
not characterised by any marked progress in abstract 
•dance. 

The Royal Society (to which a charter had been granted 
In. x66a) was now firmly established at the head of British 
Science Though it was still doemed a suitable object for 
the occasional shafts of humorists and though it was 
sometimes attacked by quacks whose pretensions it declined 
to countenance it was recognised and respected by all 
sarious students of science at home and abroad It had 
gathered to itself the best thought of the country 1 and was 
affording to what would otherwise hove been the isolated 
efforts of scientific pioneers the advantage of coordination 
and cooperation 

Scientific attention was then principally, though bv no 
means exclusive !y directed to astronomy and to explore 
tlon, The transits of Venus of lytu and 1769 had been 
predicted by Halley and great importance was attached 
to their proper observation An Act of 1743 offered a 
reward of 20,000/ for the discovery of a north west 
passage and later the discoveries of Captain Cook re¬ 
ceived full scientific recognition by the award of the Copley 
medal t 

Perhaps no better indication of th£ state of scientific 
progress at any time in England could be found than is 
provided by the Ust of the Royal Soviet) s Copley medal 
lists* In 1731 and 1732 the medal was awarded to Stephen 
Gray 1 the ingenious electrician who contrived a method 
of sending signals by means of frictional electricity anil 
who made therefore the first electric telegraph It must 
however be added that the award seems to have been 
rather in the nature of acknowledgment of a skilful expert 
meat than of appreciation of an important discovery 
Bradiey received the medal in 1748 for his discovery of 
the aberration of light and Harrison in 1749 for hib 
chronometer In 1753 it was given to Franklin for the 
lWttning-rod and in 1758 to Dollond for his achromatic 
telescope 

The nature of these last three 1 wards shows the tendency 
of the time towards practical rather than towards abstract 
telenet and Justifies the conclusion that the leaders of 
sofentlfic thought of those days were working rather for 
jiraatical results than for the advance of theoretical know 

Iron 


The history of the origin and growth of the Iron manu 
ficture in England has been often told The first step in 
its progress was the substitution of coal for wood charcoal 
In the process of reducing the metal from its ores In 
the ironworks of Sussex and elsewhere the iron was made 
on open hearths, or small furnaces by the help of bellows 
worked by hand or water In early times the natural force 
of the wind was utilised, which as an early writer says 
“S&veth the charge of the bcllowes and of a milne to 
make them blow 1 

In such furnaces with their moderate t em peratures 
uncoked coal could not be used and the sulphur and other 
component* of the coal affected the product Injuriously 
nevertheless numerous efforts were made—more or less 
successfully^!*) use the cheaper and more abundant fuel 
■Jjtat * ^*7 * ew before the special date with 

Which we are concerned, the new method may be said to 
bay® been placed on a commercial footing 
K k was at CpaJbrookdale * In Shropshire that Abraham 
Pfttpy established the manufacture of Iron by coal about 
£ 73 ®! 5 r He treated the (teal as the charcoal-burners 

treated wobd and found that in, the resulting coke he bad 
thd fuel he required In 1754 he "had some seven furnaces 


^Cggy it wm who fix* propos'd tbo ihoory of poddso mod nofotlro 
01 * ***** Vmer *** CoW * ooki Coidfarook 
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(presumably small blast furnaces or reverberatory furnaces), 
and for blowing these ho had five fire engines " (steam 
or atmospheric engines) which pumped water to drive 
water wheels which worked the bellows, die 4 rotative * 
engine not having then been invented Such was the 
point that the manufacture of Iron hud reached at the 
time about whuh we are concerned A few years later, 
in, or shortly after 1760 Dr Roebuck used blowing 
engines at the Carron Iron Works in Stirlingshire These 
had four single-acting cylinders of cast Iron 4 feet 6 Inches 
in diameter and the piston** of which the stroke was 
4 feet 6 Inches were worked in alternation so that a 
continuous and tolerably tqual blast was maintained 1 
They wtre constructed by Smeuton 

It was tile father of this Abraham Darbv Abraham the 
elder who introduced into England about 1706 the art of 
casting iron vessels The story old and well known as it 
is will bear re-telhng Farly In the luiturv John Darby 
brought over some Dutch brasn-founders and set up u 
foundry in Bristol Here he tried to make iron pots 
instead of brass but failed until his Wrish apprentice 
John Ihomaa thought he saw how they hud missed it 
tried the experiment and working secretly with Abraham 
Darby (the son of John) cast the samp night an Iron pot 

For more than too years uftir the night In which 
Thomas and hi* master made thur successful experiment 
of producing an Iron casting in u mould of tine sand with 
its two wooden frames ana its air holes the same process 
Was practised and kept secret at Colebrook Dale with 
plugged kev holes and barred doors 

It Is about this date (1740 or a little later) that Hunts 
man perfected the process of making cast steel which is 
still employed Before this Steel was never melted and 
cast after its production By whatever method pre¬ 

pared whether by the addition of carbon to malleable Iron 
or by the partial decarbonisation of pig iron steel in 
mass was never obtained homogeneous ** There is no 
need to describe the process, with its purely technical 
details It may be sufficient to record the fact that the 
problem of producing Ingots of steel of uniform composi 
tion was solved by Benjamin Huntsman and that as his 
secret method of working was stolen bv a workman it 
soon came to be generally employed In the Sheffield steel 
trade 

These early founders of the great British iron trade were 
soon followed by many others chief of whom was Henry 
Cort with hU invention of puddling (178^) and the manu 
facture stimulated in the later days of the century, to 
meet the rapidly growing demand for Iron caused by the 
development of machinery and the steam engine soon 
reached a most important place among the industries of 
the country 

Copper and Brass 

Without considerable research it might be difficult to 
give anything like a trustworthy act ou»t of the condition 
of metalliferous mining and metallurgy in the middle of 
the eighteenth century and even if the labour wen under 
taken it would be difficult to ensure accuracy of result 
Copper, tin and lead havp been mined and smelted In 
Great Britain from very early dates Zinc in the metallic 
state was Imported from China (or at all events from 
the East) In the early part of the seventeenth century" 
but it does not seem to na\e been made in England until 
a century later 

Percy while he professes himself unable to give a com 
plete history of copper smelting In England tell* us of 
eariy copper-mines in Cumberland and Northumberland 
and thinks that the ores were smelted on the spot but 
copper wo* imported from Hungary and Sweden while 
calamine (fine carbonate) was allowed to be exported as 
ballast About the end of the seventeenth and the 
beginning of the eighteenth century copper-smelting was 
being* carried on In Yorkshire and I ancashirr also a little 
later In Cornwall In Gloucestershire and at Bristol The 
date of the establishment of copper works at Swansea 
(now the centre of the trade) is given as 1720, though 
Percy states that smelting was carried on in the Princi 
pality before that date Bras* (an allov of copper and 
rinc) os distinct from bronze (copper and tin) was known 
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early in the Christian era if not before its commence* 
ment but this was doubtless made like early bronse 
by mixing the ore* before or in the process of smelting 
Hy the middle of the century considerable progress had 
been made in its manufacture Though brass native and 
imported was known in England long before it is believed 
that it was not until the reign of Elisabeth that its mnnu 
facture was seriously undertaken From that time forward 
a good deal of brass seems to have been made from 
British ores, and a goodly number of brass articles pro¬ 
duced 


Tin 

Tin is certainly the most ancient of British exports 
It was mined in this country before Britain was known to 
the Romans and was brought by the Phwniqians from 
Cornwall and Devon the Cassiterldes (tin lands) far 
bejond the Pillars of Hercules For centuries Fngland 
i waB almo * t a monopoly in supplying tin lo the 

civilised world the amount mined in Cornwall and the 
of Fngland growing steadily both in bulk and value 
until the discovery by tho Dutch of large supplies of tin 
in Banka Sumatra whence it was first imported Into 
Europe about 1787 

The most important application of tin is to the coating 
of iron-plate to produce what is known as tin plate or 
tinned plate and is now popularly termed tin Until the 
middte of the seventeenth century thl* manufacture was 
not known in England Fngllsh tin was exported to 
Saxony where it was used to coat plates wlmh wert 
sent to England That ingenious projnter and author 
Yarranton found out the German methods and istabl shed 
a factory in the Eorest of Dean where plates were made 
better it is said than the German productions It seems 
ikely that the secret lay in rolling out the iron previous 
attempts having been made with hammered plates From 
this date the manufacture of tin plate and the use of rolls 
England pUrp ° W ' H PP eari to h *ve bem established in 

Lead 

The reduction of lead from its ores is a comparatively 
simple process and It might not be untrue to say that the 
process has been rather developed than radically changed 
from the time when Pliny referred to British lead an used 
for the manufacture of lead pipes in Rome Down to 
some time in the seventeenth century wind was relied 
Upon for feeding the Derbyshire furnaces which (as in 
Pliny s time) wen placed on high ground to catch the 
brewes Later bellows driven by water wheels were 
employed Cupola furnaces were introduced into Derby 
shire from ales about 1747 These ure identical with 
those now used Coal was employed for smelting lend in 

P?* beln ^ two P aUntfi ( ,6 7» and 
granted for this privilege 


Coal 

1 f 0 * 1 * uel ,s re f* rr w* to in a grant oi 

land to the Abbey of Peterborough in a t> 853 Record* 
referring to the existenre of collieries in Scotland go bach 

* ar e ? d of the tweKth century and In thr 

thirteenth there Is evidence that coal was brought tc 
I ondon bv sea from the north Such com besides betas 
used for domestic purposes wu at first used for Hm« 
burning soon after in smiths’ forges and in later timei 
for the smelting of topper and lead in furnaces for the 
manufacture pf pottery and glass for drving malt, for 
making salt, by brewers and for other industrial purposes 
Curiously enough many of the earlier references to coal 
are due to hs objectionable qualities Its smoke and 
smell were disapproved of and not without reason In 
1306 th * r ® • Royal Proclamation against the use of 
coal in London, and there were many complaints about Its 
«noke In later yenrs As its employment became more 
popular It became an article of commerce and in icfii ah 
, Parliament prohibited Its export either m the form 
of ballast or otherwise Bv the middle of the century It 

n fUI 7 e workc ? on ** ,ar g e wale As the shafts 
of the collieries grew deeper In the effort to comply with 
me growing demand fresh difficulties were encountered 
file deepeftt »h*ft fn *754 appear* to have been that at 
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Whitehaven which reached • depth of* 130 fathoms (or 
about 800 feet) and this must have been quite exceptional 
for probably hardly any coal was worked at a greater 
depth then 100 fathoms ‘ 

Early in the eighteenth century fire-damp began to claim 
its victims Its existence had been recognised (on|f before 
but very little was knoan about ltsmqture fhem were 
in the first half of the century several serious explosions 
with a considerable loss of life The earliest effort to 
improve matters by ventilation was made about 1732, when 
the first attempt was made to produce a draught by means 
of furnaces Between that date and 1754 considerable 
improvements were made in t ventilation And at that time 
or a few years later something, like the modern system 
had been introduced by Speddlng 1 

Fhe great danger connected with fire-damp was of 
course the use of naked lights from the earliest times 
lamps and candles were employed and mi peri had got U) 
be very expert in delecting the presence of fire-damp by 
the use of the latter * When it was found that the use 
of naked lights was dangerous attempts were made tq 
provide a light whuh would not fire the inflammable ga£ 

I he best of these was thr steel milt 1 the date of whlfft 
is probably somewhere between 1740 and 1750 Thin 
apparatus uas introduced by Speddlng in consequence of 
some experiments by Sir James Lowther, which seemed 
to show that fire-damp was not ignited bv sparks from 
a flint and steel It consisted of a steel disc rotated by 
hand against which a flint was held The result was a 
shower of sparks which gave a very faint dim light and 
for long it was erroneoush believed that the apparatus 
was not capable of firing the gas Nothing better how 
ever was Known until Dr Clann> s lamp in 1812 the 
precursor of the safety lamps of Davy and Stephenson 

Another great difficulty—perhaps tnc greatest felt by thr 
miner -was that of keeping the mines free from water 
From the earlv part of trie century Newcomen s steam or 
rather atmospheric engine had been successfully used for 
this purpose all other attempts at pumping having beep 
found quite unable to deni even with the short shafts then 
existing 

In the earliest coal mines the mineral had been ranted 
to the surface by men climbing ladders or in baskets 
worked by horse-gins but the successful use of the steam 
engine for pumping suggested its application to haulage 
and about 175^ attempts were being made to apptv it to 
this purpose In the earliest of these 41 a basket of coals 
wan raised by the desient of a bucket of water the steam 
engine being employed to re-pump the water to the 
surface * 

Later in the centurv the hardly Us s clumsy method was 
employed of pumping water to a height and causing it to 
work water wheels which served to wind the copl to 
the surface This roundabout and costly device was 
coming largely into use when the application of the crqnk 
to the steam engine enabled the necessary rotation of the 
winding drum to be obtained direct from the engine 


Glass 

From a very early date glass had been manufactured Jn 
many places in Fngland and on a considerable scai$ 
Most of this earl) glass was inferior greenish in colour* 
and principally used for windows though drinking 
vessels of tumbler shape were also produced of the same 
material 4 At the date with which we are dealing large 
amounts of this same glass were being made in London 
Newcastle Birmingham and elsewhere 
The materials employed were sand or 44 rock ” (ground 
sandstone) and a crude alkali obtained from the aShes of 
plants In this country the best alkali was obtained from 
burning kelp and the collection and burning of that plant 
was a considerable Industry on the coasts of Ireland jsnd- 
Scotland until the discoveries of Leblanc in 1792 enoqM 
salt to be converted into carbonate of soda and so pit 
an end to the treatment of aa|bp* for the potash and soda 
they contain For making the Commonest sort of green. 
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Uni fern being one of the most common The ashes 
tit Imp were not only rich In alkali, but contained a large 
Mgpe&otk of ttme* which waa a necessary Ingredient 
The beet alkali known u barilla, soda of Alicante, 

& oame from the Bast, and was produced by burning 
(hence, of course, the name of alkali) plants of the 
M Saltoraia. or glass wort This Eastern alkali was 
eertat&hr need In Venice, Bohemia, and France, and 
p iihs pe It may have been imported here also for the better 
sorts of gleet Saltpetre, either imported or obtained from 
snohmulattona of animal and vegetable refuse (nitre-heaps) 
was aim occasionally used The use of manganese for 
Intprovfog the colour of the glass was well known 
The most Important feature, however of the English 
'glass manufacture In the middle of the century was 
oertalnty the production of what is still known as * r flint 44 
glam, and was at the time also commonly called 1 cristal * 
or 41 orystaL" This was far whiter and more brilliant 
than any glass which could then be made by other 
methods. It was employed chiefly for making drinking 
ves s el s, but also for mirrors The name 44 flint 1 arose 
from crystal glass having originally been made from 
crushed flint, which provided a nearly pure form of silica 
The so-called 14 flint™ Is really a lead glass The best 
authorities seem to hold that the use of lead was first 
proposed In England some time in the seventeenth century, 
though neither the name of the inventor nor the precise 
ddte of die invention Is known 1 
Nesbitt thinks the glass-works established by Sir R 
Mansell near Newcastle under his patent of 1614 owed their 
fu cce m to the use of lead and it teems that England had 
for long a practical monopoly of the manufacture 
Hartshorns quotes a French writer ss his authority for 
the statement that In 1760 English flint-glass makers sent 
four-fifths of their output abroad the whole of France 
being supplied with flint glass from England 

Watch-making 

During the eighteenth century the art of horology 
reached a high level in this country Tomplon “ the 
father of British watch-making died in 1713, but his 
friend and successor Graham lived until 1751 Both 
were buried In Westminster Abbey Graham invented the 
mercurial pendulum for compensating variations of 
temperature and described it before the Royal Society in 
17*6. The lever compensation pendulum, acting by the 
different expansion* of brass and steel, and commonly 
celled the ” gridiron pendulum * was Invented by John 
ElUcott shout 1735 In 1728 John Harrison showed his 
first chronometer to Arnold, who gave him the good advice 
that he should go back home Into the country and perfect 
11 This he did, and In 173? he brought It up to London 
again to enter It In competition for the reward offered by 
en Act of Parliament passed in 1714, which promised 
xo.ooot to the inventotr of a chronometer capable of deter 
mining within certain limits of accuracy, the longitude of 
•hips at see The following year (1736) the Board of 
Longitude gave him 500! after an experimental voyage 
end in 1761 the chronometer was more completely tested 
by a voyage to Jamaica, when the Board awarded Harrison 
the full erica though he did not get paid the whole of it 
until 1765 In 1749 he received the Royal Society's 
tnedel Mudge (1715-94) and Arnold (1734^99) Improved 
Harrison** chronometers and practically brought them to 
their present form a 

Many of the docks and watches made by these and other 
•ki ll ed mechanicians of the period are still keeping good 
time, and the work of these men though sometimes a 
Bttie lacking In finish will bear comparison, not only 
With th*t at their contemporaries In other countries but 
With the £ of anv who have succeeded them * 

Salt 

la metical England salt was Important rather at a 
mod pewrvetive than as a condiment, as it provided the 
0 ® 9 y knows means of keeping meat and fish In an edible 

&ss$smsso&ssaB 
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condition As Thorold Rogers points out, 1 for five or six 
months in the year the majority of people lived on salted 
provisions They had to eat salted meat or go without 
meat at all In Lent everybody had to live on salt fish— 
an unwholesome diet which was a fruitful source of 
disease The salt which was always more or less Impure, 
and often dirty was originally obtained from tea water 
all round the coast evaporated first by solar heat and 
afterwards by fuel The manufacture of salt was among 
the earliest applications of coal fbe process was carried 
out sometimes in pans or ponds with clay bottoms, but 
in later years In metal evaporating pans heated by coal 
Sussex Devonshire Shields Bristol Southampton all had 
large salt works From the southern coasts salt was ex 
ported to France whence centuries before when the 
manufacture had depended on the heat of the sun it had 
been imported 

The brine springs at Droltwlch were certainly utilised 
before the early part of the eighteenth century The salt 
bearing strata at Northwlch are said to have been dis¬ 
covered In 1670 in the course of boring for coal 

It is to be remembered that the idea of making soda 
from salt the foundation of all modern chemical Industnr, 
had not yet been realised though it was perhaps In the 
air A little later Roebuck the friend of Black and the 
associate of Watt who was the founder of the great 
Canon works in Scotland and the first maker of sulphuric 
acid on a commercial scale ruined himself by various 
speculations amongst which was one for malting soda 
from salt * 

Saltpetre 

Saltpetre or nitre (nitrate of potash) was a very 
important product since It was a principal ingredient in 
the manufacture of gunpowder It was also used in glass- 
making and for other purposes It was first imported 
from the East India and Persia It was made In 
England and elsewhere in Europe where it does not occur 
as a natural product in nitre heaps ’ These nitre heaps 
were composed of mixtures of animal excrement with wood 
ashes and lime The process dates from the time of 
Elisabeth, when a German named Honrlck discovered to 
the Queen for a sum of 300/ the secret of making 41 arti 
ficlal saltpetre 44 The heap was watered with urine and 
after a sufficient time the material was lixiviated and the 
salt crystallised out As time went on native saltpetre 
was imported In considerable quantities and the need for 
the strenuous search for saltpetre materials passed away 
but much was obtained from the nitre heaps at the date 
with which we are concerned 

Gunpowder 

The earliest English gunpowder mills were those estab¬ 
lished at Long Ditton in Surrey by George Evelyn (John 
Evelyn s grandfather) about 1590 Anothei very Important 
powder factory was that at Chllworth established about 
1654 by the East India Company or leased by them about 
that time • This changed hands several times was 
flourishing In the middle of the eighteenth renturv and Is 
8(111 at work There wore also mills it Dartford and at 
Battle in Sussex Defoe telle us that the best powder In 
the country was made at Battle The materials salt 
petre charcoal and sulphur in the same proportions a* 
in modem black powder were crushed In mills driven by 
water-power pestles being uvd and later stones The 
Waltham Abbey mills started early In the seventeenth 
century were purchased by Government in 1787 The 
method of manufacture remained unchanged from a very 
early date until quite recent times and until the introduc 
tlon of modern powerful explosives 

Copperas 

Copperas (green vitriol or sulphate of iron) was made 
at many places in England ana was a product of con 
siderable Importance It was used in the manufacture of 
ink, in dyeing and as a source of sulphuric acid (oil of 
vitriol) A certain amount of it was obtained In the 
manufacture of alum from shale but the bulk of it was 

I Mm N Um! of JtoStoamiWM .j L j P ‘ Indutobl Bio*r»phy 
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obtained from Iron pyrites The pyrites (sulphide of Iron), 
or gold stones as It was termed was stacked in heaps 
and allowed to weather The drainings from the heap 
were boiled, with some iron added and evaporated the 
sulphate of Iron crystallising out There were important 
and old-established works at Deptford Rotherhithe and 
Whitstable About 1754 works were established at Wigan 

Sulphuric Add. 

Sulphuric add known as *oil 'or spirit of vitriol 
was obtained by two processes, both invented bv the 
alchemist Basil Valentine In the fifteenth century In one 
of these crystals of sulphate of iron f copperas *) were 
distilled in earthen retorts the resulting oil of vitriol 
being condensed in glass or earthenware receivers The 
process is still employed at Nordhausen in Saxony and 
Nordhausen, or fuming ’ acid, is still an article of com 
merce It differs slightly in Its chemical composition from 
the ordinary modern acid The second process is the 
original form of the modem method In it sulphur was 
burned under a bell jar over water and the acid liquor 
evaporated Valentine also burnt a mixture of sulphur 
nitre, and antimony sulphide in the same way and this 
was an important Improvement About the middle of the 
eighteenth century a French chemist found that the antj 
mony was not needed, and considerable amounts of (he 
acid wore then made 

Up to the middle of the eighteenth century all or nearly 
all the oil of vitriol made in England was made by the 
distillation of copperas but In 1740 Ward introduced Us 
manufacture by the method of burning sulphur and salt 
petre In 1749 he obtained a patent for the process He 
set up works for making the acid first at Twickenham and 
afterwards at Richmond Dr Roebuck improved on the 
process by substituting lend chambers for the glass re¬ 
ceivers and by this Important modification the evolution 
of the modern method was practically completed Roe 
buck and his partner Carbett first used their improved 
system in 1746 at Manchester and in 1740 they set up 
work at Preston Pans near Edinburgh This invention 
revolutionised the industry greatly lowered the cost of pro 
ductlon and among other applications enabled the add 
to be used for bleaching instead of the sour milk previously 
employed 

The method used at the present day for the manufacture 
of the vast quantities of sulphuric add now required is 
really only a development of Roebuck s The principle is 
the same though It has been changed by chemical know 
ledge from an empirical manufacture to 0 highly scientific 
process Iron pyrites (sulphide of iron) has generally re¬ 
placed the sulfuiur first used details have been improved 
and the methods rendered more economical but it remains 
in Its essential features almost identical with that of n 
hundred and fifty years ago 


UMVERSITY AND EDUCATION At 
INTELLIGENCE 

Camrridok —An exhibition of 50Z a year tenable for 
two years is offered by the governing body of Fmmanuel 
College to an advanced student commencing residence at 
Cambridge as a member of Emmanuel College in October 
The exhibition will be awarded at the beginning of 
October Applications accompanied by two certificates of 
good character should be sent to the Master of Emmanuel 
not later than October i 

The chairman of the special board for biology and 
geology gives notice that applications to occupy the 
University s table in the Zoological Nation at Naples or 
that In the laboratory of the Marine Biological Association 
*Et Plymouth* should be addressed to him (Prof I-nngley) 
on or before Thursda) May so 

It is proposed to appoint a syndicate to consider the 
financial administration of the various scientific depart 
ments of the Unlverslt) and the financial relations between 
these departments and the museums and lecture rooms 
s\ ndteat* that the syndicate confer with the financial 
board the general board of studies the museums and 
lecture rooms syndicate, the heads of the various scientific 
departments and such other bodies or persons as they may 
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think fit and that they report to the Senate before the 
end of the Lent term 1911 

At the Congregation to be held at a pm to-day, 
April 38, It Is proposed to confer the degree of Doctor of 
I aw honoris causa upon Colonel Theodore Roosevelt. 

Prof Srnirr delivered a lecture on March o last before 
the Royal Dublin Society on “ The University and 
Technical Training which has now been published by 
Mr Edward Ponsonby, of 116 Grafton Street Dublin. 
The lecture formed the subject of a note In our issue of 
March 34 last (vol lxxxili, p xi8) 

Mr Milton C Whitaker general superintendent of 
the Welsbach Company s works, has been appointed 
professor of industrial chemistry at Columbia Umvertlty, 
to the vacancy caused by the retirement of Prof Charles 
F Chandler Dr Marston Taylor Bogert has been 
nppoinfed to succeed Dr Chandler as head of the depart 
merit of chemistry 

The annual confcrcme of the Association of Teachers 
In Technical Institutions will be held this year at 
Birmingham on May ib-17 Among the subjects for dis¬ 
cussion are technical universities relation of evening con 
tinuation schools to technical institutions registration 
superannuation of technical teachers &c An aaarets will 
be given by Mr C>nl Jackson chairman of the Fducation 
Committee of the London County Council, on the 
extension of day technical work and a paper will be read 
by Dr T Slater Price on the relation of technical institu 
tions to universities 

lire second International Conference on Elementary 
Education Is to be held at the Sorbonne Paris on 
August 4-7 It is being organised by an International 
Bureau consisting of representatives of the various 
associations of teachers throughout Europe Among the 
subjects to be discussed by the conference may be men¬ 
tioned the aim and object of elementary science teaching 
in primary schools compulsory attendance the pro¬ 
fessional training of teachers Inspectors and educational 
administrators and educational continuation work. 
Further information may be obtamrd from Mr Ernest 
Graj 67 Russell Square I,ondon W C 

In connection with the appeal for 70 000J for the pur» 
chase of a site and the erection of new chemical labora¬ 
tories thereon at University College I*ondon to which 
we directed attention in the issue of Nature for 
February 17 (vol lxxxn , p 463) the Lord Mayor ha* 
arranged a meeting of city men to be held at the Mansion 
House on May 10 At 4 pm The chair will be taken 
by the Lord Ma>or and the following gentlemen wiU 
speak —the Earl of Rosebery (Chancellor of the Uni 
versity) the Earl of Cromer I,ord Avebury Sir Felix 
Schuster (treasurer of University College) Dr Mien 
(principal of the University) Sir Henry Rosooe (chairman 
of the appeal committee) and Sir William Ramsay 
K C B 

Thb attention of the Chancellor of the Exchequer was 
directed on April 33 in the House of Commons to the 
grave difficulty experienced by local education authorities 
in respect of the grant for secondary education b as ed on 
the reduced amount of the * whlsicy money ” for the 
present year The amount received by local education 
authorities for higher education under the Local Taxation 
(Customs and Excise) Act has become greatly dlmlniatpd 
and many authorities have had to consider the question of 
reducing their work for next year particularly in regard 
to evening classes As was pointed out in the House by 
more than one speaker it Is highly unsatisfactory that 
the grant for higher education should depfend upon thb 
consumption of whisky In the country Ths Chancellor 
admitted that something ought to be done in the course 
of this vear to put the revenue of theses local authorities 
on a more dependable basis He said the loss owing to 
the decrease in the whisky revenue was 153,009!.^and ho 
suggested on behalf of the Government that halyme land 
taxes—which it is expected will be in respect of teat 
year 490 oool —shall be allocated for the purpose of 
making good the deficiency, and, secondly that the 
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Government shall undertake, when it makes the financial 
arrangainenti for the year to put on a more satisfactory 
and stable basis the whole question of the existing sub¬ 
vention from Imperial sources 


In the House of Commons on April so a satisfactory 
and altogether sympathetic discussion on the care and 
education of adolescents indicated that the efforts of 
educationists during the past few years to instruct public 
Opinion as to the need of a system of compulsory attend 
ance at continuation schools have not been in vain Mr 
Whltehouse moved a resolution which was subsequently 
agreed to, 1 That, In view of the relation of unemploy 
ment to adolescent and child labour this House regards 
an improved educational system with more adequate pro¬ 
vision for the care and training of adolescents as a matter 
of urgent necessity and considers that the Imperial 
Exchequer should bear an increased share of the cost of 
this national service ’ The thitf educational change 
which he advocated was a system of compulsory education 
at continuation schools from the time of leaving school 
until the age of seventeen or eighteen Mr S H Butcher 
in seconding the resolution pointed out that the great 
blot of our educational system Is that with one hand we 
spend millions of money on elementary education and 
with the other we throw away a largo part of the results 
of that education Hiere is lavish expense on one side, 
sheer waste on the other A system which can lead to 
such results is economically unsound and educationally 
ruinous A change is needed m the curriculum and that 
change ought to be in the direction of less insistence upon 
mere book work more direct contact with nature more 
manual training The school age must be raised whether 
It is to fifteen or to fourteen and we must abolish by 
degrees but ultimately altogether half time exemptions 
below thirteen Mr Trevelyan expressed sympathy with 
the resolution on behalf of the Board of Education He 
pointed out that the present is a session In which the 
Board It not required to produce any legislation but he 
•aid the Board It prepared to move In several directions 
If time money and public opinion are favourable A 
drastic method of dealing with street trading the abolition 
of the half time system the raising of the school leaving 
age and the encouragement of attendance at continuation 
schools were instanced as subjects on which the Board 
has been at work and is prepared to act 


SOCIETIES AND ACADEMIES 

London 

Royal Society, April ar —Sir Archibald Geikie KCB, 
president, in the chair—I-ord Rayleigh The incidence 
of light upon a transparent sphere of dimensions com 
parable with a wave-length lhe investigation 11 on the 
basis of the electromagnetic theory of light the transparent 
sphere being supposed to have a dielectric constant different 
from that of the surrounding medium The case of a very 
small sphere or of an obstacle of any si re and shape 
under the restriction of very small refractlvlty was treated 
in iSSr In the numerical calculations of the present paper 
the refractive Index is supposed to be 1 5 and the ratio of 
circumference to wave-length has the values 1 15 1 75 

a, arid a 35 When the ratio in question is small and the 
Incident light Is unpolarised the scattered light Is polarised 
In all directions except, of course those parallel to the 
Incident ray and the polarisation is complete at right 
angles to the primary ray As the ratio Increases this 
condition of things is departed from The maximum 

polarisation la now to be found In an oblique direction 
inclining backwards A little later the polarisation In 
certain ^Reactions is reversed such changes occurring very 
rapidly as the ratio alters Experiments similar to those 
made In xgffi upon sulphur particles precipitated from a 
dilute and acidified solution of “ hypo * are described 
and it la shown that a passage from red to blue light may 
reverse the polarisation although there is no change either 
tn the Squid or In the direction of observation —Prof Karl 
Pmnmrn The improbability of t random distribution of 
the eters in space—Dr R D Klssman The total 
Ionisation produced in different gases by the kathode rays 
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ejected by X rays The results are given in the annexed 
table In which art also placed the total ionisations 
obtained by Prof Bragg with the a particle It will be 
seen that the two sets of values relative to air are very 
nearly the same The energy spent in making an ion 
thus seems not to depend m any marked degree on the- 
nature of the ionising agent 


(CO, 


“of 


Air 

Carbon dioxide 
Ethyl oxide (C^ll^ 
Pentane (C "" 

Benzene (C'HX 
Ethyl chloride (aH.Cl) 
Chloroform (CHCL) 


Kathod* Ray* 

• particle 

I 00 

I 00 

1*08 

10S 

1 23 

I 33 


1 35 

1 30 

x 39 

J 33 

1 3 * 

*34 

x 39 


—Prof F J Ooto Tone perception in Gammarus pulex 
The paper has reference to the occurrence of a definite and 
visible physiological response on the port of the fresh 
water amphlpod Gammarus pulex to stimuli of an auditory 
character Audition m the lower animals cannot be satis 
factorily studied in most cases since a stimulus produces 
no response that can be seen or measured Cammarus how 
ever, when confined in a microscope five box responds in 
an energetic and striking manner by flexing its first pair 
of antcnnie under its body A response can be elicited 
after the second pair of antennae have been removed but 
not after the removal of the first pair lhe instrument 
generally used to produce the stimulus was a tenor trom 
bone and the experiments were conducted either on the 
ordinary laboratory table or on a table specially constructed 
to filter off vibrations from the ground and thus to ensure 
that the stimulus reached the animal through the air It 
was found that Gammarus was most sensitive to the B flat 
below middle C and that its range of tonal suisc was so 
limited that it might almost be adduced as an example of 
absolute or physiological tonality 1 e of an animal specially 
sensitive to one note Only a small percentage of in 
dlvlduals however responded at all and then probably 
owing to fatigue the power of response soon disappeared 
One specimen responded to every note of the trombone 
The experiments may be interpreted as either tactual or 
auditory reactions—if it can be held that these two senses 
have segregated out in such a simple and true aquatic 
species as Gammarus pulex and do not merely form a 
part of an indefinite common sensibility 
Geological Society April 13 —Prof W W Watts,. 
I ttb president in the chair—Ur Tempest Avtdoraon 
The volcano of Matavanu in Savan SavaU is one of the 
German Samoan Islands It is volcanic formed of vane- 
ties of basic lavas and for the most part fringed with 
coral reefs The volcano of Matavanu was formed in 1905 
The eruption was at first explosive but since the first few 
weeks has been mainly efilusivc and accompanied by the 
discharge of fluid basic lava which has run by a devious 
course of about ten miles to the sea formed fields of both 
slaggy and cindcry lava filled up a \alky to a depth in 
some places of probably 400 fret and deva tated the most 
fertile land in the island The 1 rater contains a lak* or 
rather river of incandi scent lava so fluid that it bents 
in waves on the walls rises hi fountains of liquid basalt 
and flows with the velocity of a cataract into a gulf or 
tunnel at one end of the 1 rater It then runs underground 
until it reaches the sei into which it flows and causes 
explosions attended with the discharge of showers of sand 
and fragments of hot lava and the emission of clouds of 
steam Hie rescmblnnt 9 to and few differences from 
the volcano of Ktlaue 1 ore discussed —Helen Drew and 
Ida L Slater Notes on the geology of the district around 
I lansawel (Carmarthenshire) T he stratigraphy and geo¬ 
logical structure of a small area som nine miles to the 
west of I Inndovery and to the north of Llandcilo are 
dealt with The rocks consist of a series of sediments 
Including a coarse conglomerate grits shales, and tough 
blue mudstones The structure in the eastern part of 
the district is more complicated than In the west 
The repeated outcrops of the conglomerate In the hilly 
region around Shon Nicholas give the clue to tho struc 
ture The paper concludes with a comparison of thie 
district with those of Rha>adcr and Pont Erwyd 



270 


NATURE 


[AnULtS, J($W 


FORTHCOMING CQNGRBS8BS 

May 14-22.— In tematioaal BoUntafl Congrwa Be—fa . Omni 
Stcrotury Dr E.d« WDdeman, Jutttu botaoiqtM, Brtucrika 
May x6-ti — IntarMtioasl Coogram of Ay ri ca nfa ti* Buenoa Aym. 
General Secretary Dr Lehxtiafwffceobe, Celle Vbuaoote 430, Bi 
Ayrat. Argentine Republic. 

may w-t>—I ntenrationel Coocnta of Tropical Africtdtnre. ]_ 

Secretary or British Committee Sir T A Htary Sdeottik and Technical 
Department Imperial Imtltnta S.W 
may 30 ro jvnb 4 — Iotarnatiooml Onrithologkri Congr— Berlin. 
PraaUfattt t ProC A. Ratchenow Addnm lot luquBka Berlin N 4, Invalid 


mEr 43, 

June.— International Congraeeof Mining. Metallurgy Applied Mechanics 
and Practical Geology D&mldorf General Secretariat 1 Dr Schrtklter 
and Mr Lewamtria, Janobi-etnuM 3/3 DflmtMorf Germany 
July 10-25.— Intareatlonal American Scientific Congnet* B02002 Aim 
Add ram for faqumea Frarideot of the Executive Committee 0/0 Argentine 
Scientific Society. 269 Calk CevaUoa, Buenoa Aina. 

Jolt ey-ii — International Concrete oa the Administrative Science*. 
Braeeele, Secretary of British Committee Mr G Montague Harris, 
Cat ton House, Weetmioster 

August 1-6. —International Concrete of KotoraologY Bruseels. Chair¬ 
man of Local Committee for Great Britain Dr G B Longstaff Highland*, 
Putney Heath S.W 

AuoutT x-y —French A—ocfatiuo for the Advancement of Science. 
Toulouse President ProC Cartel. Address of Secretary bB rut 
Serp ents , Pane. 

August —International Congress of Photography Brussels. Cons* 
go mto eMor United Kingdom Mr Chapman Jones xx Eaton Rise 

August b-j — Internationa] Coograts on School Hygiene. Paris. General 
Secretary Dr Dofmtel 10 Boulevard Magenta, Paris. 

August m-*o —International Zoological Congress Gras (Austria), 
President Prof Ludwig won Graff Address for Inquiries Prflridium 
d^VlI^Internationalen Zoologeo.Kongremes, Univemutsplau t, Gras 

Aooust xB-eA—International Geological Congress. Stockholm. General 
Secretary ProC J G Anderuon Stockholm 5. 

August eq to Sbptbmbbr A—International Union for Cooperation in 
Bobu* Research Mount Wilson Solar Observatory British Member of 
Executive Committee to whom inquiries should be addressed Prof A. 
Schuster F R.S .Victoria Park Manchester 
August jt to September 7 —British Association. Sheffield Pretideet 
Prof T G Bounty F K S* Address for inquiries General Secretaries 
Burlington House W 

SltrrrMena 6-B.—International Congrtat of Radiology and Electricity 
Brussels General Secretary Ihr J Daunkl, x rue de la Pr^rOt*. Bruseek 
Correspondents for United Kingdom Prof Rutherford and Dr W 
Makower. University of Manchester and Dr W Deane Butcher Holyrood 
&lioft & 

San kmbkk 18 14.— German AssocUtfon of Naturalists ahd Physicians. 
KOnlgsbsrg Secretariat Prof I Ichthtim and P10C F Meyer Druram 
sir 05-49 JCOnlgtberg. 

SsrTKMnrR ty-ao.—International Phynokgtcal Congrats. Vienna. 
Pnetdeot Prof 8. Exner General Secretary for United Kingdom 
Prof E B Starling. University College, London, WC 
October 6 - is —Conarks International du FroM Vienna Correepon 
dent for United Kingdom Mr H M Leonard, 3 Oxford Court Cannon 
Street B.C 

~ DIARY OF SOCIETIES “~ 

THURSDAY Aran. A 

Royal Society at 4 jo.—On the Rotatory Character of soms Terrestrial 
Magnetic Disturbances at Greenwich, and on their Diurnal Pistnbuttoa 
R. B. Sangster —The Liberation of Helium from Minerals by the Action 
ol Heat D O Wood.—The Chromophil Tissues and the Adrenal 
Medulla Prof Swale Vincent. 

Royal Institution at « — B lack fo a t Indians In North America Walter 
McCUntock. 

Institution or Flecteical EwoiNEMS^at 8 —Earthed versus Insulated 


Neutrals in Colliery Installations 


Wood 


Mathematical Society, at 530.—The Accuracy of Inteipolstlon by 
Finite Dtflerenoes Dr W K Sheppard.—Note on Madaurfn s Test for 
the Convergeoce of Series G. H Hardy 

FRIDAY April tq. 

Royal Institution at 9.—Mstavann a Nsw Volcano in Savail (German 
Samoa) Dr Tempest Anderson 

SATURDAY Apeil jo. 

Royal Isrrmmox at 1,—The World of Plants before the Appearance 
of Flowers Dr D H. Scott, F R.S. 

MONDAY j May a. 

Royal Institution at Annual Meeting 

Victoria Institute, at 4.30.—Annual General Meeting. 

Aristotelian Society, gt ft.—The Emotional Experiences of some Higher 
Mystics Rev A. Caldecott. ... 

Royal So cie ty or Am, at A—Modern Methods of Brick making 
De. A. B. Seark. 

Society or Ehoinekk^ at 7 jo.—Up-to-date Roads R. O Wynne- 

Chemical I nuus t s y at A—The Prindpks of Tknmng Dr J 
Gordon Parker —The Crystalline Products of the Hydration of Portia ad 
Cement E F Read. 

TUESDAY* Mays. 

Royal Institution at 9 —The Mechanism of the Human Voles ProC 
| w MotL PS S. 

Royal Society of Arts, at 4.30.—Commercial Expansion within the 
Empl o j Haonen. 

EoeLootcAL Society at Aw.—(1) The Morphology and Ufo-bfatory of 
Eimmi (Ceceidttsm) mmm a Spotoeofln emtar a Fatal Disease 
among Voung Orooaa (•) Obnmtanm the Perantk Protoeoa of the 
ReeGrouee iZMtostminus) (O Snerimeirtal Stadke on Avian 
Coo rLfwif - mmsmlm In Rri ationtoxQMf Qrauat.Foerfa,and Pigeonst 
< 5 obS^STSithe Efioodof GroSSr: dTS. aTantham^^ 
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of the Third 

Dr W A. Cunnington, 1904-1905. 

G. O Sara.—On Trltykdon and on the 
Dr Ri. Broo m . 

WEDNESDAY, May 4. 
1—The * 


Society of Public Analysts, at A—The CumaiMfttfai of Ufa, Kobe 
on Coeunerckl Detergents H Droop Rfeto om d .—Uses of Tri- 
chlorathykne In Chemical Anahrris U Cowing Soapra. A Cmraeafamt 
Fat Extraction Apparatus W Ctacber —An 


1 Comet Praf E E 


G. S. Wafpokt. 

Royal Society op Arts, at A— Halky and Ms < 

TttftM* K Re So 

Entomological Society at A— Descriptions of Mforo-L^iieptera from 
Mauritius! E Meyrick, FR A ^ 

Royal Geographical Soaxrv at 1 45.—My WaponMun to the Ifeni 
Pok Commander R. G Peaty 

THURSDAY Mays. 

Royal Society, at 4.30 Pmtort The D i v ise m i nt of Try 
penosomes m Tsetse FUes Coi Sir D Bruce. CJL, V.ILA GMm 
A. E Hsmerton and H R Bateman R.A.M.G, and Captain ¥ 7 
Mackk, 1 M S -On the Wright of Precipitate shlileakli In Prsripfaw 
Interaction Dr H 0 Chapman. — lue A b s orptio n ol Oas e s by 
Charc oal Miss Hoafray 

Royal Institution at 3.— Blackfoet Indians la (forth America Walter 
McCUntock. 

ROntokn Society at Asj —Quantitative Maasanmwte of the Co n yer si oo 
of Kathode Rays Into Romgen Rays by Anrtksthedm of DUfanot 
Metals J H Gardiner 

Institution op Hi sctrical Engineers, at 8 —A Tefapboos RMay 
S G Brown. 

Linxeak SoaETY at 8 —Bight Mootbs Eatomolngfoal Ceflecdag in the 
Se^cheHes Isfaods Hugh Soott—The Anatomy of Ttyeds 

J Brawn FRIDAY May A 

Royal Initttution at 9.—Auto*Inoculation Sir Aharoth E. Wright, 
FRS. 

Geologists Association at A—The History of the Sttdy of Fo ss il! X 
Dr A Smith Woodward F R.S. 

SATURDAY, May 7 

RoVal In^ti r ittion at 3.— The World of Plants before the - 
of Flowers Dr D H Scott, FRS 


CONTBNT8 page 

Dynamics in Knfland. Prance, and Germany By 
Prof G H Bryan F R 8 341 

Hardy Trees and Shrubs 143 

Antediluvian Chronology J44 

Field Ornithology By O V A. a4« 

Esoteric Philosophy 346 

Our Book Shelf 1— 

Hole “A Manual of Botany for Indian Fore* 
Students” 347 

de Rustafjael! "The Light of Egypt, from reoentiv 
discovered Predynastic and Early ChrmleaReoordf” 347 
Lettara to the Editor — 

Precursors of Magnetic Storms.—Rev J deMoidrey 348 
Centre of Gravity of Annual Rainfall.—J Cook; 

Andrew Watt 348 

The Fertilising Influence of Sunlight—Dr B J 
Russell 349 

Fneuraatolytis —Arthur R Hunt 349 

Anomalous Reading of Hygrometer — Hugh 
Richardson 349 

American Desert Vegetation, {/ffustratsd) By Prof. 

Percy Groom 350 

Nubian Archeology {lUwtraitd ) By HR, Hall $$l 
Prom the Cape to Cairo with a Magnetometer 
By Prof J C Beattie 353 

Sir Robert Giffen, K C B , F R.8 , e$? 

Notes 3 $S 

Our Astronomical Column — 

Astronomical Occurrences in May 3|9 

The Total Solar Eclipse of May 8, 1910 • 359 

Halley 1 Comet 359 

Comet 1910a 300 

Opening of the New 8chool of AgricttUtUfai Cam 

International Congresses on Ornithology and 
Tropical Agriculture . s6o 

Economic Geology in Canada. By Pro! Hfcsry 
Louis Kt 

Recent Papers on Birds 363 

Langley's Contributions to Aironauttea. By Dr 
Alexander Graham Ball *63 

Industrial England in the Middle of tho Eight¬ 
eenth Century . egg 

University and Educational Intelligence sM 

Societies end Academies 
Forthcoming Congresses 
Diary of Societies 


a 


NATURE 


. . . - ■■ ■ .. . .. . . « 

THURSDAY, MAY 5, i$io 


CRYSTALLOGRiPHlC RESEARCHES 
CrystaUine Structure and Chemtcal Constitution By 
Dr A E H Tutton, FRS Pp vin+204 
( L ond o n Macmillan and Co , Ltd , 1910 ) Price 

51 net 

T HE series of science monographs projected bv 
Messrs Macmillan and Co has opened au<*- 
pkaously with a fascinating account by Dr Tutton of 
the exhaustive crystallographlcal researches upon 
which, for the past twenty years, he has been engaged 
It is a goodly story that he has to tell and well is it 
told 1 without wearj^Ag the reader with an unwieldy 
mass of details, ho preKnts in all essential completeness 
a vivid picture of an unusually ooherent senes of in 
'estiga&oruu The immensity of the labour involved 
can bo fully appreciated only by those who may have 
undertaken work of somewhat similar character but 
the most casual reader can scarcely fail to be atm zed 
at the extraordinary amount of work the author has 
contrived to squeeze into the leisure hours of a busy 
official life, by strenuously utilising every spare 
moment he has found time to accomplish a task 
which has set an ideal of what a complete study of 
the physical properties of crystallised substances 
should be Those at least who have at heart Eng¬ 
land’* position in the world of science are grateful 
to Dr Tutton that thanks largely to his efforts, 
In crystallography, at anv rate she stands so 

W 

Dr Tutton completed his scientific training and 
wa* looking round for a field for research at an oppor 
tune moment It was at that time being increasingly 
felt by those speculating on the molecular arrange 
merit of crystals that little real advance could be made 
towards a solution of the problem until more numer 
out and more accurate measurements of crystallised 
substances, especially those constituting isomorphous 
groups, were available Principal Mlers had already 
pu bl is h e d his Important memoir upon the characters 
of the red-silver minerals, pyrargyrite and proustite 
From that and similar work it seemed dear that 
small, but perceptftle, differences existed between the 
crystalline forms of the constituents of an isomor 
phous senes, in feet, the conclusion established by 
Dr Tutton 1 * investigations was not so wholly unfore¬ 
seen at that date as might be supposed from the 
opttrfng pages of his book It was, however, very 
destrahle that research of a similar, and, if possible, 
more comprehensive character should be extended to 
ardlfclat salts, because in such the purity of the 
materiel, and the perfection of the crystals, could be 
far greater certainty than when the 
pnoees tad been in nature s unfettered control To 
an investigation of this kind Dr tutton determined 
to devote "himself, and he selected for Ids initial task 
the wee members containing potassium, rubidium 
and csssfum of the isomorphous group of which 
KjMgfSOJ, 6H a O may be taken as a typej their 
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crystalline form had tiot jyreviou&ly been properly 
studied 

It was part of Dr Tutton’s design that his re¬ 
search should be carried out with instruments qs 
perfect as mechanical skill could produce He found 
indeed at hand a most efficient goniometer for the 
measurement of inter facial angles of crystals but 
when he came to the determination of the optical and 
other vectorial characters he was compelled to design 
an entirely novel equipment since nothing of the 
requisite standard had hitherto been constructed 
The first of these instruments was a grinding and 
cutting goniometer by means of which it was pos¬ 
sible to prepare sections and prisms with absolute 
confidence in the accuracy of their orientation in the 
crystal The natural faces are seldom suitably 
developed for optical research and the lapidaries’ 
method was far too untrustworthy for Dr Tutton s 
standard This apparatus naturally called for a com 
pamon instrument which should provide light of any 
desired colour at will Sodium light which is adopted 
as the standard in all measurements of refractivity 
is of course readily available but no optical investi 
gation can be considered complete unless the colour 
dispersion has also been studied, previously crystnllo 
graphers had been restricted to the lithium and 
thallium flames of which the latter is actually poison 
ous and moreover, the study of interference figures 
often demanded light of intermediate wave-lengths 
Dr Tutton accordingly designed a most efficient 
monochromatic illuminator, in which the dispersive 
agent is a single prism of very dense glass Spurred 
by the success achieved he proceeded next to plan 
using the principle of the interference of light an 
instrument of extraordinary delicacy for the measure¬ 
ment of variations m length He himself employed 
it in conjunction with the necessary additional appar 
atus which he fully describes for the measurement of 
thermal expansion and elasticity constants and an 
interferometer of his design was recently installed in 
1 the Standards Department of the Board of Trade 
(Naturb vol Ixxxu , p 338) The whole of Dr 
Tutton's instrumental apparatus his been characterised 
by the painstaking care bestowed upon those appar¬ 
ently small details which have such an important 
bearing upon efficiency of performance 
As already stated Dr Tutton opened his researches 
with a study of the crystalline form of the double 
sulphates of potassium, rubidium and caesium with 
magnesium He subsequently extended his investiga¬ 
tion to similar compounds of ammonium and thallium, 
which were found to possess closely related proper 
ties and also to the corresponding selenates Up to 
date he has studied the sulphates and selenates and 
many pf the double sulphates and selenates with 
magnesium, sine iron nickel cobalt copper man¬ 
ganese and cadmium Altogether forty four salts— 
Dr Tutton gives the number as fifty-four, but appears 
to have inadvertently reckoned ten of them twice— 
have been prepared and investigated, the greatest 
possible care being taken to ensure their punty And 
perfection of development no fewer than *5,000 
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angles were measured and upwards of four hundred 
sections and the same number of prisms, have been 
cut The optical study incidentally raised some inter 
esting points in connection with the phenomenon 
known as crossed-axutl-plane dispersion Beautiful 
photographs of the interference figures given by 
caesium magnesium sulphate In light of different 
wave-lengths at ordinary temperatures and at 78° 
ire reproduced on p 169 The thermal expansion of 
the sulphates of potassium rubidium> and caesium 
alone have as yet been determined, the exacting nature 
of this work may be gathered from the remark on 
p 71 that each series of observations sixty four in 
all entailed five hours' continuous labour 

Certain definite conclusions have been established 
by Dr Tutton s work The variation in the morpho¬ 
logical and physical properties of the members of the 
same lsomorphous series though slight is progres¬ 
sively related to the atomic weights in the case of 
the three elements belonging to the same family 
group The relations between members containing 
these elements are indeed so intimate that they may 
be regarded as forming an inner circle-a eutropic 
series as it is termed-within the isomorphous senes 
members containing ammonium and thallium though 
undoubtedly belonging to the same isomorphous 
series show greater deviations from the general pro¬ 
perties ( orresponding changes of the same order 

but In the reverse direction take place when selenium 
is substituted for sulphur The results are so tabu¬ 
lated that the relations and differences ire easily 
grasped 

Throughout the book Dr Tutton has realised the 
importance of not intruding upon observed facts 
about which no possible doubt could be raised any 
speculative matter which might be open to dispute 
and he refrains from dwelling at anv great length 
-upon the many interesting questions relative to 
molecular arrangement which are suggested by the 
results of his investigations lit does, however 
argue that the possibility of ammonium replacing a 
single atom without much effect upon the cr>stalline 
form is incompatible with Barlow a theory of close 
packing which ha* recently been attracting so much 
attention On the other hand Pope and Barlow in 
their first paper discussed the isomorphism of potass¬ 
ium chloride and ammonium chloride and showed 
that the relationship in this case was in strict conso¬ 
nance with the close-packing of the spheres of influ 
ence Close-packing is indeed merely a way of 
representing the state of equilibrium between the 
mutual interaction* of atomic forces emanating from 
definite centres it is difficult to attach any phvsical 
significance to loose-packing in connection with crys¬ 
talline structure 

Enough ha* been written to show that the book 
is one that should be read and studied b> all inter 
csted in crystals their properties and their formation 
Finally we hope that Dr Tutton may enjoj for 
many years to come health and strength to garty 
on the splendid work that constitutes his recrea 
tlon 
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SO// MANAGEMENT AND PLANT GROWTH 
The Prtnctfiles of Soil Management By Proto. T 
Lj ttleton Lyon and E O Pippin Pp XMdii+531 
(New York The Macmillan Company, London 
Macmillan and Co , Ltd , i 9 ° 9 *) P*to® 7 * net 

T HIS book is the first of a new series designed by 
Dr Bailej for class-room work and for special 
use in consultation and reference and the volumes 
are therefore larger and fuller than those of the Rural 
Science Series which were meant for general reading 
and popular use In the present senes die subject Is 
to be presented in such a way that it shall develop 
clear thinking, sound argument, constructive 
imagination, and effective application to the needs of 


life 

Dr Bailey contributes a , vigorous introduction 
strong in Its condemnation o£ our present lack of 
interest in soil problems 

We are accustomed he says to think of the 
power of man in gaining dominion over the forces of 
nature-he bends to his use the expansive power* Of 
steam the energy of electric currents, but wnlle 

he is doing all this he sets at naught the power* in the 
soil beneath his feet waste* them, and deprives him¬ 
self of vast sources of energy 

Anwmg the national resources that demand conser¬ 
vation the soil take* a high rank 
1 uming to the volume itself the subject is treated 
under seven headings, thi soil is considered as a 
medium for root development, as a reservoir for 
watci, as a source of plant food, the organisms of the 
soil are studied the composition of the soil air, and 
the relation of soil to temperature Finally, methods 
of soil management are discussed The general idea 
is to treat the soil as a medium for plant growth 
to regard it from the agricultural and not so much 
from the geological point of view There is, of 
course no particular novelty in this position, and 
several books have already been written In which the 
subject is dealt with in the same way, the arrange¬ 
ment of the matter therefore calls for no comment 

Liberal use is made of photographs to illustrate 
the various points brought up, and there are some 
very good photomicrographs showing the structure 
of certain common rocks A considerable amount of 
time and trouble must have been spent on these, and 
also on the tables of figures which have been P^tty 
freelv introduced The results obtained at the various 
experiment stations m the Lnited States hftve^ been 
drawn on and a good deal of material is collected 
that mil he new to the EniJish reader and interesting 


to the American student 

But when all this is said it must be admitted that 
the book somehow leaves an unsatisfactory impres¬ 
sion In spite of the attractiveness of the subject, 
the present writer has to confess that he found^th* 
volume rather boring It is hardly a book that the 
American student would enthuse” about, and tt 
does not adequately repay all the labour that mugt 
have been bestowed upon it We somehow get a 
suspicion that the authors have searched nsare 
amongst the latest text-books and the latest bulletin# 
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€han amongst the depths of the subject they fere 
expounding, and so the book lacks that invigorating 
freshness that can only be given by men who are for 
ever probing the secrets of nature and working 
among the things they talk about—its atmosphere 
as wrong 

We cannot help thinking that the authors would 
have obtained much better results had they workin 
on the model set many years ago by Johnson, one 
of the best writers on agricultural chemistry the 
L nlted States or, for that matter any other country 
ever produced He sets before the student accounts 
of the investigations that have made the subject 
shows pictures of the apparatus used in the classical 
experiments and gives some details of the actual 
working The result is a book that after forty years 
still retains its freshness and its power of inspira¬ 
tion because it shows how men have wrestled with 
nature to win her secrets If when a second edition 
of the present book is called for the authors would, 
in a similar way make room for some of the classical 
work of the great masters, without extending the size 
of the book it is certain that their industry and 
painstaking efforts would meet with a more fitting 
reward E J R 


MECHANICS OF HEREDITY 
Vat \ eftrbungtprobletn ttn I tchte der EntwtcklungS 
meehanik betrachtet By Prof E Godlewski 
Jun (Being Part ix of Roux s Vortrage und 
AufsAtze uber Entwickelungsmechanik ) Pp 

301 (Leipzig W fcngelmann 1909) Price 

7 marks 

N this book the author attempts a critical review 
of our knowledge of the mechanism by which 
hereditary characters are transmitted and makes 
it his chief object to distinguish clearly be. 
tween ascertained facts and the inferences based 
upon them Part 1 contains an outline Of the facts 
of heredity only so much being given as is necessary 
to an understanding of their relation with develop¬ 
mental mechanics The possible inheritance of 
acquired characters is discussed, inheritance in 
oon sexual reproduction including an account of 
Winckler’s recent work on graft hybrids and finally 
inheritance in sexual reproduction This is classified 
under the heads of blended mosaic and alternative 
Under mosaic heredity cases like Toyama's gynan 
dromorphic silkworm are included, which seems 
scarcely justifiable Under alternative Inheritance 
and Mendel's law the author seems not thoroughly 
to grasp the independence of the facts of dominance 
and segregation, and the same want of dearness in 
this respect reappears in the general summary Also 
in discussing die relations of the different forms of 
heredity we note a couple of slips in his account of 
Galton's and Pearson's statements of the law of 
ancestral heredity 

In part H the author is more completely master 
of hi* subject Essentially the problem to be solved 
is whether a substance which determines the appear 
ance of inherited characters exists and is transmitted 
from generation to generation, if so, where it is 
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localised and how it acts so as to produce the 
different kinds of heredity found in different characters 
In the same or different organisms The theory 
originally made familiar by Roux and Weismann 
that the nucleus and especially the chromosomes are 
the bearers of heredity is first discussed and the 
wo**k of Drlcsch and his hypothesis of Entelechy 
are explained and finally the theories of Somon and 
others are reviewed It Is pointed out that writers 
are divided into two schools—those who believe in a 
transmitted substance as the basis of inheritance and 
those who regard such a substance as a medium 
for the action of inherent properties The next four 
sections deal with work which seeks to discover a 
transmitted substance and especially with work on 
the nucleus Recent work on amitosis the structure 
of the germ-cells ind the facts of fertilisation leads 
the author to conclude that from these phenomena no 
nuclear monoj>ol) in mhtrilance can be deduced 
A review of recent work on the chromosomes leads 
to the same conclusion, although their constancy in 
number and form for each species is admitted Pick * 
Mandvnerhypothcse is regarded as equally con¬ 
sistent with the facts with Bovert s theory of indi 
viduality Perhaps insufficient weight is attached to 
the work especially of American cytologists on the 
behaviour of the chromosomes in the maturation 
divisions, and in the general summary the author 
admits that he regards the appearance of their con¬ 
jugation and of the relative independence of paternal 
and maternal elements as illusory Since the reality 
and cause of Mendelian segregation is nowhere fully 
discussed, this question might have been treated more 
completely with advantage 

Perhaps the most important section of the book deals 
with experimental work on hybridisation and fertilfsa 
tion of non nucleated fragments (Boveri Seeliger 
Dotage &c ) combination of artificial parthenogenesis 
and hybridisation (Hcrbst) and the results of poly 
spermy (Boveri) These experiments are very 
thoroughly described and the conclusion is arrived 
at that from them also no evidence for nuclear mono¬ 
poly is obtainable Ihat the nucleus is of primary 
importance is proved but the relations between 
nucleus and cytoplasm rather than the nucleus itself 
are regarded as the basis of heredity At the end of 
this section a summary of the evidence for the action 
of the cytoplasm is given although relatively little 
work has been done in this field >et one feels that 
the treatment is rather meagre compared with that 
devoted to the nucleus 

In the last sections arc discussed the nature of the 
determining substances (possibly enzjmes &c) and 
work on the influences of external factors on chang 
ing the Vercrbungsrichtung The work of Guthrie 
and Magnus on transplantation of ovaries is men¬ 
tioned but the author does not seem to know the 
paper of Tower on the beetle Leptinotarsa 
The book, on the whole is eminently readable, and 
succeeds well in its difficult task of summarUlng the 
results of recent work and of disentangtlng ascer¬ 
tained fact from deduction The author regards 
experimental facts as the only legitimate proofs of 
the basis of heredity, and a tendency to be perhapa* 
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unduly critical of all other evidence it a fault on the 
right side He ha* su c ceeded in Including work 
which appeared almost up to the time of publication 
of the book and has produced a most valuable account 
of what is known of the subject* 


AMERICAN GEOLOGY 

Geology Shorter Course By Thomas C Chamberlin 
and RoUin D Salisbury Pp xvfii+978 (London 
John Murray, 1909.) Price air net 
A College Text-book of Geology By the same Pp 
xviti+978. (New York Henry Holt and Co 
1909) 

T HESE are respectively the English and American 
editions of the same work and each weighs 
3 lb 10 oZj without in any way approaching the 
dimensions of a German Handbuch We are not 
clear in this case if the insertion of an English title- 
page adds to the price of the work, but we note that 
the larger text book by the same authors costs 63s 
in London and 50* in New York This shorter 
course is not one that could be used in colleger in 
our Island, except as a description of the geology of 
North America; while as a reference-book on this 
subject and on the valuable original views of the 
authors the larger work is manifestly superior 
It is a misfortune, which often must be felt in our 
own colonies, that text-books on natural history re 
quire a local setting and foundation, even the first 
413 page* of Messrs Chamberlin and Salisbury’s 
shorter course, dealing with physical geology are 
almost entirely illustrated from American sources and 
are, of course, all the better on that account, in view 
of the intentions of the authors Maps of the United 
States Topographic Survey are utilised effectively as 
in Mr Salisbury's treatise on physiography, and 
the photographs of landscape-features, such as the 
rippled sand-dune on p 100, the Bad land topography 
on p 135, and the dust-cloud of P£lde on p 381 are 
so beautifully reproduced that we cannot blame the 
publisher* for their choice of heavy paper ‘ Ln 
Croix,’ by the by, in the description of the last- 
mentioned picture, should be Lacroix, 1 Gyrvan on 
p 406 is our Scottish Girvan, and the Achfiischen 
earthquake" on p 348 is surely an accidental hybrid 
The esker of Punkaharju, shown on p 273, is not In 
Scandinavia but in Finland* But there are very few 
misprints in this handsome volume 
The account of glacial phenomena la of especial 
interest, and the views of various writers as to glacier- 
motion are carefully stated (pp a$o-8) There Is 
probably less difference between the views of Tyndafl 
and James Thomson (not ’Thompson 0 than is here 
suggested, Tyndall himself wrote in his ’Forms of 
W*ar, M 


the gist of the Regelation Theory is that the ice of 
glpckrs changes its form and preserves its continuity 
under pressure which keeps its particles together h 


He does not appear to have insisted upon actual 
fracture as necessary <0 gUrier-*tf>dott. 

Other Interesting are that of the 

pbacterimri prigin of the solar tytm n, wWchJi herd 
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concisely treated (p 4*0) and that of the depth to 
which water from the surface may penetrate tht earth 
(p 197) Excellent diagrams are given of the effects 
of faulting and folding on the outcrops of st ra ta on a 
level surface 

In the stratigraphical section of the book, we may 
note that an Archeozoic era is accepted, its rocks 
being in part sedimentary, but lying unconfbrmably in 
most places beneath those of the Proterozoic (Atgon- 
kian) era Diagrammatic maps after Do Lapperent 
are given to show the distribution of certain strata its 
Europe, but their scale is too small to render theta 
serviceable as guides. That of the Devonian system* 
for example, allows of the existence of only the Lower 
Devonian series in the British Isles, and the disposi¬ 
tion of the Devonian lakes in Wales and Ireland la 
singularly capricious Maps of North America are 
given for each system, usefully discriminadag between 
actual outcrops and conjectural extensions. 

The Carboniferous period is divided Into a lower 
Misnsstppian and an upper Pennsylvanian period; the 
Cretaceous into Comanchean and Cretaceous proper 
This last subdivision however raises exactly the 
same difficulties as the attempt to restrict Silurian to 
the upper part of the old Silurian system* European 
readers will gain greatly from the last half of the 
book Though they cannot accept it as their only 
text book of geology, they will recognise at all points 
the originality and perception of the authors 

G A J C 


ELECTRIC WiVES IN THEORY AND 
PRACTICE 

(1) Electric Waves An Advanced Treatise on Atter- 
nating-current Theory By Prof W S FrankHrv* 
Pp x+315 (New York The Macmillan Co , 
London Macmillan and Co, Ltd , 1909.) Price 3 
dollar* net (lot net) 

(i) Wireless Telegraphy and Wireless Telephony 
An Elementary Treatise By Prof A. E ,K*n nelly 
Second edition Pp vtl+279 (London T Flatter 
Unwin, 1909) Price 4 s net 

(3) Wireless Telephones and How They Woth. By 

Dr J Erskme-Murray Pp Hi+68. (London 

Crosby Lockwood and Son, 191a) Print th 6d 
net 

(4) Handbook for Wireless Telegraph Opereteri 
Published for official use October, 1909. Price ^ 

(1) pROF FRANKLIN'S treadle, although ty It* 
Jr tide it might be expected to deed more rtr* 
dcularly with that class of electric were* used In 
Hertzian telegraphy, deals with the whole sutyefct of 
electromagnetic waves, and i* more adequately ds» 
scribed by its sub-tide Indeed, dm subject of wire* 
less telegraphy u given, If anything, lets than ksafelr 
share of attention on die ground dial it is already' 
adequately treated bt Fleming's Principle* of 
Electric Wave Telegraphy ’ It is to b* wished 
all authors showed a s i m ila r moderation and restraint. 
The volume open*) after a brief introductory chapter, 
with two chapters on water .waves and wave train*, 
which serve at a useful introduction to the priacteat 
ifa* qf wqve motion. The next four chapters 41*1 
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■with the general mathematical theory of electro¬ 
magnetic waves, with special reference to transmis¬ 
sion and telephone lines, and in the sixth chapter 
Hertnan telegraphy is briefly discussed from the 
practical side The next two chapters forming the 
second part of the volume deal with harmonic 
analysis and non harmonic EMF’i and currents 
and bear directly on the problems met with in alter 
nating-current machinery The mathematics is ad¬ 
vanced, and the book is only suitable for advanced 
students In an appendix arc given eighty-eight 
problems for the student to work out, and there are 
a number of very excellent diagrams 

(a) Prof Kennelly describes his book a9 an elemen 
tary treatise, it covers both the theoretical and 
practical side of wireless telegraphy and telephony, 
and is admirably suited for the reader with only very 
slight technical knowledge The exposition of the 
theoretical side is clear, and the description of 
practical methods though short is sufficient to give a 
general idea of the present position of the art The 
only objection which we ha\e to raise against the 
book is on account of the diagrams which are 
numerous but far from clear Those in the earlier 
part of the book especially are on so small a scale 
that they arc practically unintelligible, this is the 
more to be regretted as the type and paper are excel 
lent, and there is no apparent reason why the dia 
grams should not be equally well reproduced 

(3) Dr Lrskme-Murrny** little book is a popular 
exposition of the methods and present position of wire 
(ess telephony Dr Erskinc-Murray combines a 
thorough knowledge of his subject with the power of 
clear and simple explanation and we know of no 
better book for those of the general public who are 
anxious to know how wireless telephony now stands 
Wc are rather doubtful whether the somewhat rosy 
view of the future taken in the Inst chapter is likely 
to be realised although the advances already made 
make one chary of expressing too strong a doubt 

(4) No stronger evidence of the assured position of 
wireless telegraphy as a commercial means of com 
munication could be afforded than the publication of 
this Tittle Government handbook The book itself docs 
not call for much comment, since it contains only 
instructions and regulations for operators on board 
ship or In coast stations but that such regulations 
should be called for is a more convincing proof that 
wireless telegraphy has settled down to the steady en¬ 
joyment of its own kingdom than any number of 
treatises or popular booklets. The position of wire¬ 
less telephony to-day is much the same as that of 
wireless telegraphy ten years ago Will tgs o see the 
Issue of a Government handbook for wireless telephone 
operators? 


nVR BOOK SHELF 

The Liverpool Geological Society A Retrospect of 
Fifty Years* Existence and Work By W Hewitt 
Pp *17 (Liverpool C Tinllng and Co., Ltd., 

Fm Liverpool Geological Society, which was estab- 
on December *3, 1859, has signalised it* 
****** *7 the* publication of this volume,, which in- 
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eludes an account of the history of the society anf 
its geological labours a list of papers printed in the 
Proceedings, and biographical notices of some past 
members The society originated from a meeting 
held at the residence of G H Morton who was its 
real founder, and for about forty years the chief mov¬ 
ing spirit afinong the members A capital portrait of 
him is given Well known as the author of a volume 
On the Geology of the Country around Liverpool 
and of a series of important papers on the stratigraphy 
and palaeontology of the Carboniferous rocks 0! Flint* 
shire he was one of the mo«;t distinguished of pro¬ 
vincial geologists By regarding the country within 
fifteen miles of I iverpool as their proper sphere of 
study, the society took the Carboniferous limestone 
series of Flintshire as their foundation rocks together 
with the succeeding Millstone Grit Permian, Trias 
Pleistocene and Recent deposits 
On all these formations the members of the society 
have done excellent work Undoubted Permian strata, 
including 1 bed of magnesian limestone with 
Schizodus were described by Mr E Dickson at 
Skillaw Clough near Parbold The researches of the 
late T Mellard Reade on the Triassic rocks the 
Glacial Drifts and the recent physical changes in the 
Lancashire district are well known His portrait is 
included, also that of Dr Charles Ricketts another 
enthusiastic worker who dealt with many local 
physical problems There is one other portrait, that 
of Joseph Lomas, who had done much in investigating 
the fauna flora and origin of the Trias Unfortun¬ 
ately a railway accident in Algeria terminated the 
life of this zealous and genial worker at the early 
age of forty-eight Photographic plates are given Q f 
the famous footprints of Lheirotherium from the 
Keuper Sandstone of Storeton, in Cheshire described 
by Morton, and of the g>psum boulder from the 
Glacial Drift of Great Crosby described by Mellard 
Reade The volume has been carefully prepared and 
Is a valuable and interesting record of the work of 
Liverpool geologists 

Catalogue of the Lepidoptcra Phdlaenae of the Bnhsh 
Museum Vol ix Catalogue of the Noctuid* in 
the Collection of the British Museum By Sir 
George F Hampson Bart Pp xv + 552 , plates 
cxxxvii-cxlvii (London Printed by Order of the 
Trustees British Museum [Natural History], Long¬ 
mans and Co B Quantch Dulnu nnd Co Ltd 
1910 ) Catalogue plates 12s 

Wr have again to congratulate the authorities of the 
British Museum and the indefatigable author on the 
appearance within less than a \ear of another 
volume of this highl\ important descriptive cata¬ 
logue of moths It is the sixth which has been 
devoted to the Noctuid'e and is the third and last 
volume dealing with the great subfamily AcronyctliMB, 
of which 385 genera and 2288 species (a large propor¬ 
tion new) are described and a greit number illus¬ 
trated in the three volumes devotrt lo the subfamily 
It may be useful to note that at the commencement 
of hi* work Sir George gave a table of fifty^wo 
families of l epidopteri of which wen (families 
33-39 inclusive) ore butterflies placed between family 
33, Castiniadae and firmly 40 Fuschemonids# the 
remaining fortv five families being moths Of these, 
the first three the Syntomidae Arctiads and Agario- 
ticks are described in the three first volumes of 
the work, while of the fifteen subfamilies Into 
which the NoUuidse are divided at the commence- 
ment of voL iv, only the first four subfamilies 
have yet been dealt with It therefore fellows that 
the nfne volumes which have hitherto a ppeare d can¬ 
not be expected to represent a quarter ana perhaps 
not even a tenth of the whole work, Although 
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many of the families of moths and the subfamilies of 
Noctulde still to be monographed are undoubtedly' 
much less numerous in species than those already < 
described 

When we consider how very few species pf insects 
were known to entomologists a century, or half or 
even a quarter of a century ago the enormous in 
crease in our knowledge of this subject within the last 
few years is simply marvellous even to those who have 
witnessed and to some extent kept touch with its 
progress from day to day 

Report on the Poultry Industry in Belgium By 
Edward Brown Pp vul+ua (London National 
Poultry Organization Society, Ltd, 1910) Price 
is net 

In 1906 and 1907 Mr Brown visited America Denmark 
and Sweden to inquire into the methods followed in the 
poultry Industry, and during last year he visited Bel¬ 
gium with a similar object Probably in no country 
in the world is intense production more general than in 
Belgium one consequence being that it supplies its 
own poultry and egg requirements and is not depen¬ 
dent, like England on imports from foreign countries 
Indeed it has a surplus for export 
Although in some respects the conditions in 
Belgium resemble those obtaining in England 
there is the fundamental difference that the Belgian 
fanner specialises in small ftnimnts like poultry 
rabbits even in pigeohs and cage-birds as u 
hobby, whilst the Fnglish farmer has gone in 
for larger stock Poulin farming pure and simple 
is not common But everywhere Mr Brown found 
that poultry hgured as an adjunct to the farm 
particularly on the small holdings In some cases, 
indeed, land did not come under cultivation until it 
had been run over for some years by fowls and 
fertilised by their droppings Thus the Campine 
district, which extends from Mahnes east and north to 
the Dutch frontier was at one time merely a sandy 
plain covered with fir trees About thirty years ago 
the peasants began to raise chickens for sale to the 
fatteners the industry spread and now the trees are 
gone and the whole district is farmed It would be 
interesting to know how many tons of purchased food 
were consumed per acre in effecting this change Egg 
production is stated to be the main object and the 
birds are looked after by the women and children, the 
methods are however, essentially simple no more 
elaborate appliance being used than is absolutely 
essential 

The report contains a number of useful details And 
concludes with a number of recommendations The 
small holder in particular is urged to devote some 
though not all of hts attention to poultry and it is 
suggested that poultry-keeping should be encouraged 
on land at present waste Various methods of man 
agement are also recommended 

Halley's Comet its History wth that of other noted 
Comets and other Astronomical Phenomena Super 
sHtions By Rev John Brown Pp 52 illus¬ 

trated (London Elliot Stock, 19m) Price is 
net 

As a useful collection of facts and references concern 
ing Halley 9 comet this small volume will take a 
place in the mass of comet literature now appearing 
so profusely It contains nothing startlingly novel 
belpg, to a great extont a compilation of interesting 
oddments gathered with due acknowledgments from 
various sources In many places extraneous material 
is introduced, rendering the book perhaps more in¬ 
teresting but less suitable as a precise account of 
what ifpresumes to deal with The four illustrations 
are rather crude and of no especial interest 
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LETTERS TO THE EDITOR 
[The Editor does not hold himself responsible for opinions 
expressed by hit correspondentt Neither can he undertake 

to return or to correspond with the writers of rejected 
manuscripts intended for this or any other part of Naturx. 
No notice is taken of anonymous communications ] 

The Orientation of Crystals of lea In a Flux of Hea 

It was found by Forbes many years ago that the thermal 
conductivity of fee was better along the principal axis 
than at right angles to it btranco in 1897 does not 
come to any definite conclusion in deciding that such is 
the case It is well known however that the formation 
of surface ice by conduction always shows the principal 
axis of the crystals to be normal to the freezing plane or 
in other words in the direction of the flux of heat from 
the underwater Since ice is a better conductor of heat 
than water it is to be expected that if any difference exists 
in the conductivity in the two directions the ice crystal 
would form in such a way as tel dissipate the heat more- 
readi ly 

During the process of the formation of an Ice mantle 
In a rather large Bunsen ice calorimeter my assistant Mr 
F H tHy directed my attention to a rather interesting 
case which, I think proves the better conduction along 
the axis of the crystal The bulb of the calorimeter was 
about two-thirds Immersed in a freezing point mixture 
Ihis particular calorimeter was unusually difficult to start 
and alwms refused to freeze when ether was rapldlv 
evaporated in it or when a saline ice mixture was intro¬ 
duced In consequence our custom has been to add some 
liquid air or solid carbon dioxide as most convenient at 
the time In this case we used solid carbon dioxide The 
undercooling must liavo been considerable, around the inner 
fclass tube and a sharp temperature gradient resulted 
between the lower part of the fjlass and the walls of the 
calorimeter Heat was flowing in from the freezing-point 
mixture but near the surface the heat flowed in more 
rapidly around the exposed portion of the bulb The ice 
formed as usual but on withdrawing the calorimeter for 
inspection we found growing out from the solid mantle 
of ire long needles and thin plates which wrre perfecth 
orientated along the lines of the flow of heat The crystals 
near the ton of the mantle were directed at an angle up¬ 
wards while those at the base were found normal to the 
mantle surface Between these positions the cnstals grew 
at a corresponding inclination to the mantle surface This 
I think conclusively shows the path of best conductivity in 
the ice crystal to be along the principal axis 

H T Barnes 

McGill University April 19 


Zeeman Effect of the Yellow Mereary Line A 5770 

It is well known that the separation of the mercury 
line A 5770 in a magnetic field Into a triplet Is abnormal 
inasmuch as the value of the ratio e/m of vibrating 
electrons Is much greater than that obtained from experi¬ 
ments on kathode rays or from measurements of the 
Zeeman effect on other lines of mercury and of other 

elements Lohmann first noticed that the fine is separated 
into a nonet in strong fields, but did not investigate Its 
type Bv using an echelon spectroscope of resolving power 
430000 for a«o.5m I found that the distribution of lines 
in the nonet can be accurately examined by using a 
vacuum tube of special construction From a field of 
18 000 gauss upward the Hnee composing the nonet were 
distinctly observed with my instrument They are dis¬ 
tributed in three groups of three hnee each closely 

arranged at equal intervals, and each group occupies the 

position of the normal triplet No dissymmetry with 

respect to the middle fine was noticed Several measure¬ 
ments In fields between iff,000 and 28 000 showed that the 
separation of lines in each grouo Is proportional to the 
field strength so that In weak fields each grdup appears 
as a single line The lines of the middle group are equally 
bright but the intensity of the remaining two group* of 
fine* diminishes as we proceed outwards ]ust as it the 
case with the mercury line 5461 which is also dtvided tttd 
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a nonet Runge 1 law is applicable to 5770 the type of 
the nonet Is such that the lines form aliquot parts of 
a*e/m H/4» and the difference in the number of vibra 
turns of these lines can be represented bv 


* i ft 1 8 jl 9 * ^ 1 o 
°> ±8’ *8" ± 8 a> ± f‘ 

o 

Considered as a triplet which corresponds to lines o ±g« 

Gmehn found that e/m» aoaxio 7 v Baeyer and Gehrcke 
obtained 2 obx io T which is also the number 1 have arrived 
at from the same standpoint Considered as a nonet how 

ever we have to multiply the above number by - bo that 

the corrected result tuins out to be — 


Gmehn 180x10' 

Gehrcke and v Baeyer 1 83 x io r 

Nagaoka 183X10' 

This is in close agreement with the same constant obta nrd 
from measurements on the nonet of the mercury line 5461 
for which ejm—i 80X io T 

The above examination of the Une 5770 shows how the 
different types of a class of nonets are derived from normal 
triplets 

Starting from the normal triplet A we get nonets of 
types B, C and D by doubling the intervals of component 



lines of each group, as shown in Fig 1 Considered as 
aliquot parts of a thev are represented by 

B ±f. t\. ±?., ±! g °« 

C o, ±*a 

D o, ±? ±?a ± 3 * ± 1 *. 

with direction of electric force as shown in the figure, p 
indicating that it is parallel and s at right angles to the 
direction of the field B Is represented by the line 5770 
C by the neon lines 6678 and 6303 and D by the mercury 
line 5461 Probably there !■ also a type 



intermediate between A and B Qf the different lines 
which I have examined the copper line 3105 seems to 
belong to this type, but as it requires high resolving power 
I have not been able to clear up this point It appears 
to me quite probable that triplets which show broadening 
of lines and no asymmetry in high fields, and give values 
of e/m greater than x^x io r , belong to some or the inter 
mediate types H Naoaoka. 

Physical Institute, University of Tokyo, March 99 


The frertttfelnf Influence of Sunlight 

In Nature of February 17 Is a communication from Mr 
and Mrs. Howard pointing out that the probable explana 
non of the advantage Of leaving land rough ploughed 
during the hot weather in India Is that the biological 
change* which occurred under the conditions of Messrs 
Russell and Hutchinson** experiments occur here also. 
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The following temperature record which Is one of tha 
highest I have will be of interest in this relation — 


Date May 28 1906 


Msxitnnm shade tcmpeiaiuie 

107* F 

4a C 

Maximum temperature of toil 3 in deep 

109 

43 

11 0 , 

109 

43 

• • it 9 

104 

4° 

1 11 1 12 , 

100 

3» 

1 11 M t 

93 

34 


Other records of soil temperature in Belnr are published 
in An Account of the Research Work in Indigo at 
Dalsing Serai J903-4 by Bloxam Leake and rinlow 
(Appendix li) Temperatures approximating to 50 C at 
I inch from the surface were recorded 
The hoL weather temprrature litre (Behar) is not so high 
os in some other parts J acobubad enjoj s ' one w hich runs 
up to 127° F on occasions and the whole of thi western 
part of the Punjab (an area equal to about twice that of 
the British Isles) is liable to maximum air temperatures 
of 1 io°-t 15° F (43°-4b° C ) so that the surface soil in 
that part may be assumed to attain an average temperature 
some io° F (5° C ) higher than here at Ihisa but it is 
certain that, however uncomfortably hot India is its soils 
never attain a temperature anything approaching ioo° C 
Dr Russell mentions (Nature March 3) that biological 
changes at temperatures below 100 C are being studied 
so that we shall doubtless learn shortly m how far they 
assimilate under these conditions to the effect at ioo° C 
In any case it must not be forgotten that there cannot 
be much difference in temperature between roughly 
ploughed land and unploughed land which has carried a 
i old weather crop in both the amount of moisture in the 
first 6 inches will bo nominal and the thermal capacity 
of each must be much about the same Ihe roughly 
ploughed soil will include more mr and I should expect 
the rise of temperature at 6 inches to be rather greater 
in unploughed land Hence if this agricultural practice is 
found to be accompanied by Important biological changes 
this must be due to some cause other than mere tempera 
ture 

Regarding the effect of sunlight this can onlv affect 
the outside surface in unplougtud land this is better 
defined than In broken up land und during tin ploughing 
operation more soil Is exposed temporarily) to the sun 
than In the former case but the ploughing here referred 
to is commonly one ploughing not a "multiple stirring * 
such as occurs in the preparation of the seed bed 

Finally it is perhaps unnecessary to mention tint this 
rough ploughing results in other advantages than those 
mentioned One is that the soil absorbs more of the first 
monsoon rain than unploughed land and can be prepared 
for monsoon crops much more quickh 
Pusa April 13 j W alter I father 


Observations of Halley s Comet 

I saw Halley s comet through field glasses on Sunday 
morning April 24 at 3 40 It was then about m° above 
the homon 20° to the left of Venus and slightly under it 
It was very distinct from 4 o to 4 20 At in best 4 15 1 
could just distinguish the head by the naked eye but only 
for a minute 

The tail appeared broad and short onl> about twice the 
moon s apparent diameter m length with its axis at 40° to 
the horUon The tail began to grow indistinct at 4 30 but 
the head was visible to a 45 

The sky was not ideal 1 egasus not distinct Cissiopela 
only partially seen but Venus was verv distinct and bright 

I saw the comet again yesterdij—Monday April 23— 
from 40 to 4 15 Tne »k> was not at all char The 
comet was in a line with Venus and still about 20° to 
the left I could not we it wiih the naked eve 

This morning April 26 comet was clearly seen from 
3-45 to 430 The tail appeared longer and more elegant 
In appearance It was perhaps 5 0 above Venus and less 
than 20° to the left The head was easily seen at intervals 
by the naked eye but the tail showed onl> a trace and 
that only once 

The measurements are only by the e>e, but ar* I think* 
fairly correct C Leach 

Malta April 16. 
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Anomalous Rending of Hygrometer 

Mr Richardson explanation In Nattoi of April *8 of 
the anomalous readings referred to does not seem very 
satisfactory because, owing to the presence of dust In the 
atmosphere the air is never supersaturated Indeed, it is 
seldom even saturated owing to the presence of some 
particles having an affinity for water vapour But even 
supposing there had been supersaturated air at the time 
then the "dry bulb*' would also form a condensing sur 
face and would have been heated as well as the wet bulb 
Fortunately, the observer of the anomalous reading noted 
that the temperature was rapidly falling at the time, and 
the bad conducting covering of muslin would quite account 
for the wet bulb falling slower, and so reading higher than 
the dry J A 

THE LONDON TO MANCHESTER FLIGHT 

,r PHE success of M Paulhan in reaching Man- 

* Chester from London by aeroplane and thus 
gaining the Body Mad prise of ioooo l, for which 
Mr Grahame-Whlte had mode such a valiant 
struggle, is the second case in which an English 
aviator has been within measurable reach of a sue 
cess which has actually been achieved by a French¬ 
man. Last summer it was Latham who attempted 
and failed to cross the Channel, and Bldnot who 
carried off the palm. 

The success of the present effort affords a striking 
measure of the rapid progress that has been made 
within the last three years in extending the perform 
ances of aeroplanes When first the offer of the prize for 
the Manchester flight was announced it certainly looked 
as if a more useful purpose would be served by offer¬ 
ing a prize to anyone who could fly at all It is 
hardly likely that if the only inducements offered to 
aviators had been prizes for such long distance flights 
as the present one, the same amount of attention would 
have been devoted to short flights, but numerous pri¬ 
vate individuals notably in France, filled up the gap 
by offering a large number of smaller prizes for more 
modest achievements and, as soon as a flight of a 
hundred yards had been performed, the main diffi¬ 
culty of performing a flight of a hundred miles was 
overcome All that remained necessary was experi¬ 
ence, and such increase in the carrying capacity of 
aeroplanes as was necessary to provide an adequate 
supply of energy for the Journey 

Owing to the fact that both aviators used Far man 
biplanes, the results do not teach us anything regard¬ 
ing the relative merits of different types of machine, 
and it would be premature to draw any inferences 
regarding the relative merits of * monoplanes and 

biplanes,' in view of BlWot’s monoplane success 
last summer The Farman biplane, like most other 
aeroplanes, Is probably longitudinally stable and 
laterally unstable, and in a short trial which Mr 
Grahame-White made early in the afternoon before 
starting, the machine is described as swaying from 


proficient flyefboth on the Farman biplane and on the 
Bttriot monoplane, and that ha made a good sixty- 
Jhm-minutes flight on the Farman machine, it is 
probable that under reasonable weather conditions the 
contest would have resulted in a tie Mr Grahame- 
Whne’s failure was certainly attributable to the bad 
weather He only started from London at 6 29 p tn 
on (earning that Paulhan bod started an hour before, 
and thus he Was only able to get that night to Roads, 
about the time when M. Paulhan descended at Lich- 
fipjd, fifty-seven miles in front 
On the following morning chances were again 
Against the English competitor, for, after struggling 

NO 2IU*VOL 8Vt 


against the wind he was 'twisted from side to side 
and progress seemed impossible, so he decided re¬ 
luctantly to come down , four minutes after Paulhan 
had again started and only ten miles behind him. If 
the mult proves anything, it is that the French 
aviator was either more skilled in checking the lateral 
oscillations of his machine in a high wind, or that his 
greater experience of meteorological conditions en¬ 
abled him to seize opportunities which Mr Grahame- 
White missed Possibly, too, the difference of altitude 
may have affected the conditions, for, according to 
all chronicles M Paulhan seems to have flown 
higher than Mr Grahame-White At any rate, Mr 
Grahame-White was at a disadvantage, for he 
started off without waiting for a meal on the first day, 
after hearing of M Paulhanstart, and was prob¬ 
ably less fit for his task the next morning what 
ever the explanation, however, it is abundantly shown 
that the time has not yet come when aeroplanes can 
be generally used for touring oP 4 or regular purposes 
of transport but that much practical experience and 
fair weather are still required before a successful 
flight can be relied on It is, indeed, ^ matter of 
congratulation that the landings were all effected in 
safety, and that neither Mr Grahame-White nor M 
Paulhan had any misfortunes of a serious character 
At the same time, M Paulhan is reported to have 
stated that he would not repeat the experience for 
double the prize, adding — 

* People fancy that because I did the flight well within 
the time it was all plain sailing 1 can assure them that 
from the time 1 loft Crewe the strain and anxiety with my 
machine was a tremendous burden, and when 1 put on 
speed and came within sight of Manchester I felt a perfect 
rag wondering all the time if 1 could ever reach my goal 
I don t believe now that it is all over that 1 could have 
kept it up a quarter of a mile further " 

M Paulhan has well earned his prize but it is 
sincerely to be hoped that those who have money to 
! give away in the future and wish to promote the 
development of aviation, will devote it to competitions 
which are less strenuous tests of physical endurance 
and more ngorous tests of the development of real 
I advances in the construction of aeroplanes The 
Aerial League's appeals in this direction have not met 
with too generous a response from the British public 

The use of the Gnome motor in these flights clearly 
demonstrates that the rotating-cyUnder type of engine 
has a future before it It obviates the vibration* 
necessarily associated with reciprocating engines, and 
affords a simple means of cooling the cylinders The 
principle is old enough and mathematicians have 
long puzzled over how to apply it, but the practical 
difficulties appear not to have been overcome until 
quite recently 

The flight has not been without its lessons regard¬ 
ing the means of finding one's way in the air In 
this case the London and North-western line was 
followed the course being indicated by whitening the 
sleepers in places and the possible halting places also 
being clearly marked. 

If one suocess ha* thus been scored in April die 
Deutsche Zedschrift fUr Luftsehlffahrt, on die other 
hand, describes April as the blade month for ahrial 
navigation, and April 3 as the Dies itae In the 
issue for April 20 are portraits of Prof Abegg, Or 
Delbruck and Herr Benduhn, victims of the accidents 
to the balloons Schlesicn and ftmmem, both of which 
tailed on that day, next we have Dr Alberti’* acci¬ 
dent wltH a B&riot machine in Munldh, Le Block's 


in this single number 0! t$e Journal In view or this 
series of misfortunes, we again express tip hope 
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that future friends of aviation will discover means for 
advancing its development that will not tempt men 
to repeat such dangerous adventures as were inevit¬ 
ably associated With the London to Manchester flight, 
and that M Paulhan s success will not stimulate a 
number of less experienced followers to attempt to 
emulate his achievement G H Bryan 


THE FIGHT AGAINST SLEEPING SICKNESS 1 
{iJ'T'HE report of the German Sleeping Sickness 
1 Commission is an attractive work in which 
even those who are not specially concerned with the 
problems of sleeping sickness may find much to 
Interest them. In addition to a great mass of detail 
bearing on the etiology diagnosis, treatment, and 
prevention of a disease which is at present the most 
important economic problem of European adminis¬ 
trations in Africa the work contains many facts and 
observations of interest to the naturalist and the 
anthropologist and is illustrated by numerous cx 
quisite photographs A certain number of the illus¬ 
trations have as might be expected in a work of 
this kind, a melancholy interest, representing the 
ravages of the disease as shown by sufferers from 
it, or even more significantly by deserted homesteads, 
but others give a vivid idea of the scenery of the 
shores of the Victoria Nyanza and of the dwellings 
habits, and appearance of the natives of that region 
After a brief Introduction and an account of the 
general course of the expedition by Dr Koch there 
follow sections on the etiology of sleeping sickness 
by Dr Koch, on diagnosis and on clinical observe 
lions by Prof Beck on the treatment of the 
disease by Prof Beck and Prof Klmne, and on 
preventive measures by all three authors In an 
appendix are to be found meteorological observations 
made during the expedition and a history of 180 
cases of sleeping sickness that came under observa 
don and treatment, with their temperature charts 
The section on etiology is divided into two parts 
dealing respectively with Trypanosoma gambiense 
and Glosstna palpahs Trypanosomes were found 
not infrequently in the blood of persons whose glands 
did not show the characteristic swellings and who 
presented no symptoms of disease The number of 
trypanosomes in the blood of infected persons was 
always small and appeared to be subject to periodic 
variations In the lymphatic glands trypanosomes 
were more numerous than in the blood It is stated 
that the trypanosomes in the blood were always 
uniform in appearance and showed no differentiation 
of form, but all preparations seem to have been made 
by methods which, though suitable for clinical 
diagnosis were quite Inadequate for accurate study 
of structural details 

Many animals were examined with the object of 
discovering a vertebrate host other than man for 
Trypanosoma gambiense Of mammals, only in a 
single monkey were trypanosomes found, similar in 
type to T gambiense, those found in birds, on the 
other hand, were of a distinct type In reptiles, try¬ 
panosomes were found in tortoises and crocodiles 
The trypanosome of the crocodile is described as large, 
and similar in appearance to the European T rota - 

1 (1) Btrickt QW ifU TJLdffutk d*r wr EiforicbtfM S&UflrattMk 
1 Oatunka tntaandun Kou&doa. Snorter too 
M Batik* Kad Prof D* F RMt* + 

Prk* 16*40 jn*riu. 

Ctt nplk d by C 1 TUmm, 
SiUg SkMe 3 ams, Royal Soda* 1909) 

Harm, Bultrtin H* ij YoL It, Janaaiy 

______ tdlQb) 
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torxum of frogs In view of the erroneous statements 
that have been so often made, attributing to Dr 
Koch the discovery of a connection between sleeping 
sickness and crocodiles (see Nature February 18, 
1909 p 458) attention should be directed to his dear 
statement that 41 in iny case there is no connection 
between this crocodile trypanosome and Trypanosoma 
gambiense 

With regard to the transmission of T gambiense 
Dr Koch believes it to bo effected by Gloistna palpalU 
alone Nearly three thousand tsetse-flies of this 
species were examined and 189 of them were found 
to contain trypanosomes of which four types are 
distinguished and described with the aid of coloured 
figures drawn from stained preparations Three of 
these types of wild trypanosomes are considered 
to be distinct from T gambiense with which species, 
however Type IV is identified, it was found five 
times in tsetses caught on the Sese Islands 

Type I the commonest of the four types in 
occurrence Is identified with the trypanosome of the 
crocodile Attempts were made to infect tsetsc-fiies 
with T gambiense by feeding them on infected 
animals out in all c iscs the trypanosomes died out 
in a few days in the alimentary tract of the Glossina 
The infection of the tsetse-fly can only be brought 
about it is suggested under certain definite but as 
yet unknown conditions The more recent work of 
Prof Kleine and Sir David Bruce will doubtless 
when completed make clear the nature of these con 
ditlons and solve a problem which has baffled 
previous Investigators 

A number of observations upon the habits of Glos 
stna paipalis are set forth Dr Koch is of opinion 
that crocodile-blood is the principal food of thi 9 fly 
but that other animals also contribute to its nourish¬ 
ment especially the hippopotamus Experiments 
were made on the effects of clearing the vegetation 
in spots haunted by the fly with results confirmatory 
of tne experience of others, that this is an effective 
method of banishing the fly 

At the beginning of the section dealing with 
etiology In this report Dr Koch points out tnat the 
more important facts bearing upon this subject have 
already been made known by the work of others and 
that consequently the investigations of the German 
Commission can only pretend to fill some gaps and 
contribute towards completion of the etiology It 
is doubtless for this reason that Dr Koch so seldom 
mentions the results of other investigators m his 
account of his own observations and often writes in 
a manner which might lead those unacquainted with 
previous work on the subject to think that his 
observations were new As a matter of fact the 
only discovery which can be claimed bv Dr Koch 
and. his collaborators as entirely original so far as 
the etiology of sleeping sickness is concerned is that 
of the occurrence of trypanosomes in the salivary 
glands of the tsetse-fly This important discovery 
which was first announced in a preliminary com¬ 
munication to a German medical periodical in 1907 
had not been made previously by any investigator 
and was received at first with some scepticism, but 
has since been confirmed by Prof Kleine and Sir 
David Bruce 

Prof Beck’s section on the diagnosis of sleeping 
sickness deals in turn with gland puncture, lumbar 
puncture, and blood investigation The last of these 
methods is considered the surest when carried out in 
a manner which was employed by the Commission, 
and Is described in detail it is stated to have often 
given positive results when other indications were 
negative especially in those cases in which ffcptkn* 
had become normal under treatment 
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With regard to the treatment of sleeping sickness 
Prof Beck deals with the use and effects of atoxyl 
and Prof Kleine with those of other drugs, of which 
a variety were tried, but with results inferior to those 
\ Jclded by atoxyl For combating sleeping sickness 
Dr Koch lays stress on the importance of discover¬ 
ing the infected persons in the earliest stages of the 
disease both because curative treatment has then 
most chance of success, and also in order to prevent 
them from spreading the infection The treatment 
should be carried out in concentration camps situated 
in places free from tsetse-flies Healthy populations 
should be hindered from access to the lake-shore 
except at places cleared of the vegetation which 
shelters the tsetses, and the collection of rubber 
should be forbidden so long as there is danger of 
infection in the forests on the shore The tsetse flics 
should be kept m check by clearing vegetation in 
their haunts and by destroying the crocodiles their 
principal food supply, this object is to be effected by 
encouraging the destruction of the nests and eggs of 
these reptiles In view of the voracity of tsetse flies 
and the readiness with which they suck the blood of 
any vertebrate animal, it may well be doubted 
whether the extirpation of crocodiles though very 
desirable for many reasons if practicable would have 
the desired effect of diminishing the numbers of the 
flies to any appreciable extent 

(2) The bibliography of trypanosomiasis issued by 

the Sleeping Sickness Bureau fe a labour saving pub- 
licat 1 on that will be most useful to those occupied 
with any problems whether medical or scientific 
relating to trypanosome* and their host* vertebrate 
or invertebrate It amis at being complete up to 
March 31 1909 and contains references alphabetic 

ally arranged to about 1900 original memoirs 
articles and treatises catalogued under the authors’ 
names, and numbered in order In addition to these 
numbered references the titles of journals that con¬ 
tain literature on trypanosomes or tsetse-flies arc In 
serted without numbers followed by a list of the 
articles or memoirs they contain so that it Is pos¬ 
sible to look up the title of a journal in the catalogue 
and find what papers on trypanosomes or tsetses hove 
been published in it It is stated that a subject index 
is in course of preparation to be issued as a supple¬ 
mentary pamphlet indicating the numbers m the 
bibliography to be consulted for the various subjects 

(3) The thirteenth Bulletin of the Sleeping Sickness 
Bureau begins a second volume of this most useful 
publication Amongst other subjects the present 
number deals with the transmission of trypanosomes 
the treatment of trypanosome-infections methods of 
destroying tsetse-flies and the alleged occurrence of 

ultra microscopical * forms of trypanosomes An 
interesting account is given of a method of destroy 
ing tsetse-flies, discovered by Mr Maldonado 
manager of an estate on the island of Principe who 
observed that these flies attacked the backs of 
labourers stboping at their work In the fields, he 
caused the labourers to weqr on their backs black 
cloths coated 00 the outer surface with a glutinous 
substance lit this way 133 778 tsetse flies were 
trapped on one plantation during some twenty 
months This method may be found useful, it is 
suggested for keeping down Olossina palpahs in 
places where clearing is impracticable A verv use¬ 
ful feature of the Bulletin Is a section entitled Sleep¬ 
ing Sickness News ” in which information is given 
concerning reccn* developments of the disease and 
measures taken to check it 

14) Sir Hesketh Bell gives a historical account of 
the progress of discovery and research and a sum¬ 
mary of the results gained, with regard to sleeping 
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sickness He then describes the administrative 
measures taken in Uganda to combat the disease 
These measures may be summarised as follows — 

(1) The removal of infected persons into fly-free areas 
that is to say morfc than two miles away from the 
lake-shore in order that they shall not render the 
tsets^flirs infective and capable of transmitting the 
disease to healthy persons, for this purpose segrega¬ 
tion camps have been started In which those afflicted 
with the disease are put under medical treatment „ 

(2) the removal of healthy persons from areas infested 
by tsetse-flies until such time as the flies may be 
supposed to have lost their infectivity, (3) the extirpa¬ 
tion or banishment of the fly by clearing the forest 
on the foreshore of Lake Victoria, in those places 
such as femes or ports of main trade-routes from 
which it is not practicable to remove the population 
The task of keeping the foreshore clear is stated to 
have been aided greatly by planting the cleared areas 
with citronella grass which grows rapidly and is also 
of commercial value yielding ai considerable amount 
of valuable oil 

These measures when first planned were based 
on the belief that the tsetse flv only transmitted the 
disease mechanically and did not remuin Infective for 
a longer period than forty-eight hours a belief 
founded on the experimental results of scientific in¬ 
vestigations which had at that time demonstrated 
clearly the existence of so-called direct or 

mechanical Infection, but had failed to obtain 
evidence for the occurrence of deferred or cyclical 
transmission Consequently it was thought that the 
flics would lose their infectivity very quickly when 
they could no longer suck the blood of diseased 
persons The recent researches of Kleine and Bruce 
however have shown that the trypanosome of sleep¬ 
ing sickness goes through a developmental cvcle in 
the tset&e-fly and that when once the trypanosome 
has established itself, the fly remains infective 
apparently for the rest of its life without again feed¬ 
ing on the blood of an Infected person It follows 
from this discovery that the period for which healthy 
persons must be removed from the fly belts in order 
to ensure that the infection has died out in the flies 
is much longer than was thought and cannot at 
present be stated definitely There are two further 
possibilities to be borne in mind neither of which 
have as yet been proved though often suspected to 
exist and which greatly complicate the problem of 
the transmission and spread of the disease One is 
that an infected tsetse-fly may transmit the infection 
to its offspring the other that some vertebrate 
animal other than man mav harbour the trypanosome 
of sleeping sickness in its blood and so be a reser¬ 
voir host which keeps up the infection in the flies 
It must also be remembered that to keep the natives 
probably much against their Inclinations in many 
cases more than two miles from the shore along the 
immense coast line of the Victoria Nyanza must be 
a task of considerable difficulty and of uncertain 
result The natives concerned are evicted from the 
homes which they and their ancestors have Inhabited 
for untold generations and moreover, they are for 
the most part extremely sceptical as to the agency 
of the tsetse-fly in the transmission of the disease 
It is therefore extremely probable that In spite ofc 
administrative prohibitions leakage so to speak 
sometimes occurs and natives evade the regulations 
against frequenting the danger tone In a recent 
communication tp the Royal Society (vide Proceed¬ 
ings 1909) Bruce and Ids collaborators state that they 
have found tsetse-flies still infective that were caught 
in localities from which the natives had been removed 
and conclude that the tsetse-flies can retain their 
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Infectmt) for a penod of at least two years after the 
native population has been removed Whether this 
very discouraging' result is to be explained by 
longevity of the flies by hereditary transmission of 
the trypanosomes in the flies by the existence of 
reservoir hosts or by leakage and transgression 
of official orders, cannot be decided positively at pre¬ 
sent Time atone can show if the measures adopted 
will be efficacious in stamping out the disease and 
the result will be awaited anxiously by all who have 
the interests of our African colonies at heart 

£ A M 


DEVELOPMENT OF UNIVERSITY (AND 
OTHER) EDUCATION IN INDIA 

HE recent publication of the Fifth Quinquennial 
Review of the Progress of Fducation in India 
1902-7 by Mr H. W Orange C I L 1 Director 
General of Education in India indicates clearly that 
very considerable and satisfactory progress is being 
made in India in all branches of education and that 
the university standards in particular are being raised 
and made more real and effective The review deals 
with the period 1902-7, and it is probable that 
during no previous five years has there ever been such 
rupid and sound progress 

*1 he best indication of the increased amount of 
attention which education is securing will be found in 
the expenditure which is mainly met from public 
funds Thus in 1902 the total expenditure on educu 
tion in India was 401 lakhs of rupees, while in 1907 
it had advanced to 559 lakhs or an increase of nearly 
40 per cent This increased expenditure has been 
accompanied by a very large increase m the number 
of pupils in all stages and branches of education 
Thus there were nearly laoo more pupils studying 
university courses nearly 77 000 more secondary 
school pupils and about 860 000 more primary school 
pupils under instruction in the >ear 1907 than 
there were five years previously In certuin cases 
much more progress was made in the five years 
1902-7, than had been made in the previous fifteen 
vears This is specially the case in the matter of 
training of teachers in female education in the 
special education of Mohammedans and m the 
primary standards for boys generally of whom of 
course, the great majority are Hindus These are all 
very healthy signs, and perhaps the first and second 
named may be considered as of almost vital import 
a nee to the satisfactory progress of Indian education 
and of India as a nation 

These great improvements have been mainly 
brought about by the fact that under Lord Curzon s 
government as Viceroy a general inquiry was held 
which extended to all kinds and grades of educational 
institutions from the universities to the primary 
schools This inquiry brought under examination 
the methods, organisation tendencies and results of 
Indian education as a whole and resulted in the meet¬ 
ing of various committees conferences and commis¬ 
sions As the result of these, certain general lines 
of policy were laid down by the Imperial Government 
ana these have since been continuously applied by the 
various local governments and authorities in meeting 
the local educational needs of the various provinces. 

In. the case 0$ university education in India a good 
deal of leeway had and still has to be made up 
In many cases standards of teaching had become 
antiquated, and were also unsuitable In previous 
year* a great many art colleges had been started by 
parsons wishing to help forward the great cause of 

' ftblhhsd \n Calcutta by Om SvptriaN&fant of GevtnuMnt Printing b 
Iodk, 1909^ 
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education, and these had been affiliated to the various 
universities Many of these were known to be 
insufficiently staffed and very imperfectly equipped 
generally, the main cause for such conditions being 
the exceedingly slender financi U resources of these in¬ 
stitutions lhis Ins betn due to their having no en 
dowments and to the exceedingly small fees charged to 
the students an annual fee of two to three pounds 
being commonly paid b) a student for education up 
to 13 A and M A standards Added to this many 
colleges were endea\ounng lo teach a great variety 
of subjects instead of confining their attention to one 
or more simple courses which could have been 
efficiently carried through with the means their 
disposal As a result of these conditions, a consider¬ 
able proportion of the students sent up for examina¬ 
tion had only received in imperfect training, and 
this state of affairs having gone on for a considerable 
period it had almost insensibly reacted on the 
standards of the examinations themselves which had 
become much lower th*m was desirable 

To remedy this state of affairs after certain pre¬ 
liminary inquiries a Limersity ( ommission was 
appointed which exhaustively examined into univer¬ 
sity education in all pirts of India and this reported 
in June 1902 As t result a new Act was passed 
early in 1904 which reconstituted the five existing 
universities Under the previous Acts of Incorpora 
tion the work of the universities was confined practi 
cally solely to the 1 xaminahon of students while the 
new Act declared that the universities were incor 
porated for the purpose (among others) of making 
provision for the instruction of students with power 
to appoint university professors and lecturers, to hold 
and manage educutional endowments to erect equip 
md maintain university laboratories and museums to 
moke regulations relating to the maintenance and 
conduct of students, and to do all acts which 
lead to the promotion of study and research 

This contrast shows the different aspect m which 
Indiun universities are now bung regarded and these- 
provisions will probablv ^nduallv exercise a power 
ful influence though from thnr nature their effect 
can only come slowlv but even now in certain 
branches of study umversttv courses of lectures are 
being delivered 

C ertain other provisions also ippear in the now Act 
which even in th* short time which has elapsed 
since it was passed ire having important and f ir- 
reaching effects 

The senates were reconstituted and steps were taken 
to make them more representative of those actually 
engaged in teaching in the affih if* d colleges than 
had hitherto been the case and appointments to the 
Senate were limited to live vears instead of for life 
These new senates are now working much more 
efficiently that was formerly the cas< Lnder the Act 
also new sets of regulations had to be prepared for 
alt branches of studv and the Government of India 
was given the power if ter consulting the Senate to 
make such additions and alterations as might be 
considered necessary Speaking generally of the new 
regulations they are a very great improvement on 
the old ones for they require a much higher 
standard of stud) and also that such study shall be 
practical rather than of n theoretical nature Indeed 
in all the science subjects practical work is made an 
essential part of the course of study whereas formerly 
theoretical book work frequently sufficed to carpr a 
student successfully through some of the science 
examinations . , . ,,, 

Perhaps however the clauses of the Act which are 
having the most immediate and tangible effect are 
those dealing with the affiliation of colleges to the 
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vnnous universities Formerly, {{ a college was once 
affiliated, the university had practically no control of 
my kind over it and though x% might be known that 
a college was doing very Inferior work, no effective 
remedial action could be taken Under the new Act 
the connection between the college and university is 
much closer and more effective than it has hitherto 
been The conditions which a college must fulfil 
in order to receive and retain the privileges of 
affiliation are prescribed in some detail in the Act, 
and in order that the university may be satisfied as 
to the fulfilment of these conditions, systematic and 
periodic inspection of colleges by university inspectors 
is established, and this is coupled with the power of 
callutg upon a college so visited to amend within a 
specified period any points over the wide range of 
raulrements laid down by the Act These inspections 
took place almost immediately after the passing of 
the University Act, and it is not too much to say that 
the condition of affairs disclosed showed abundantly 
the absolute necessity of the action taken to secure 
the passing of the new Act, Some colleges, indeed 
have already had or will have, to disappear if they 
do not rise to the required standard within a reason¬ 
able time In other colleges where defects were 
found due mainly, perhaps, to want of funds arrange- 
, meats are being made to remedy them and hese 
F efforts are being supplemented by annual grants of 
money made by Government, which grants are 
administered by the universities* 

Another direction in which radical changes are 
taking place under the new Act and its consequent 
regulations is in the matter of the residence of 
students Formerly in many cases, these conditions 
were deplorable, but gradually a much better state 
of things is being evolved, and here again the change 
is largely due to improvements made with money 
given for building hostels, Ac , by Government and 
by other donors 

That educational activity is increasing is also shown 
by the fact that at Allahabad in January of this year 
the foundation stone of some important new university 
buddings was laid by Sir John Hewett the Lieut - 
Governor of the United Provinces, who is also Chan¬ 
cellor of the Allahabad University, and by a demand 
which is now coming from Burma for a new univer¬ 
sity to be established there, in addition to the existing 
universities at Calcutta Bombay Madras, Allahabad 
and the Punjab As time goes on indeed there will 
probably be room not only for the Burma University, 
but for others at such places as Nagpore, in the 
Central Provinces, and perhaps at Aligarh, which is 
now the centre of a large and exceedingly well- 
managed Mohammedan college 
Such are the main lines on which the improvements 
In university education in India are being conducted, 
but the effect of the new University Act does not end 
here and it has also had an important bearing on the 
schools for secondary education In most Indian 
universities, students usually can only go up for the 
matriculation examination if they have studied at a 
high school recognised by the university The 
standard set by the university matriculation, there¬ 
fore largely influences the secondary schools 
Formerly time standards were low, and in many 
ways unsatisfactory while the schools which had been 
recognised 11 were manv of them most inferior in every 
way, specially in teaching and discipline, and they 
could not possibly Impart sound education or develop 
character flow the standards for the matriculation 
examination have been revised and generally raised, 
while also the conditions under whltti the secondary 
schools receive recognition hem been formulated 
under the'"various uoWsrtity regulations, and unless 
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a school is shown by inspection to be satisfactory in 
respect of constitution management, and financial 
stability, premises and equipment, staff, instruction, 
and discipline it cannot be recognised by the univer¬ 
sity and hence cannot send up its pupils for examina¬ 
tion Inspection, therefore has to be made of schools 
as well as of colleges, and this is rapidly raising the 
tone of the education given 
Hence the new University Act of 1904 is having a 
very marked and beneficial effect on all forms of 
college and high-school education, and India appears 
to be entering on a more prosperous era in the 
matter of higher education in all its branches than 
has hitherto been possible 


1HE NUTRITIVE VALUE OF BLACK BREAD 

D URING the last General Election much was 
heard about the hard lot of the German 
workmen and peasants who-ore compelled to eat 
black bread, and much political capital was made 
of it It may therefore be interesting to inquire 
how much of a hardship this is from the point 
of view of nutritiousness and also of tastiness. The 
so-called black bread is made of rye, and has the 
property of keeping moist for a much longer time 
than wheaten bread although if kept too long it is 
apt to turn sour It is quite a mistake to suppose 
that it is nasty, in New York, where wheaten oread 
is the staple article of diet, the German bakeries 
almost always also sell black bread, even in the best 
quarters of the town and it is said that blade bread 
is always to be found on the Emperor’s table So 
those who habitually buy white bread by no means 
entirely discard the use of black bread, though it 
does not appear to have found very much favour 
except with those of German extraction 

From the various analyses which have been pub¬ 
lished, the amount of nitrogenous material contained 
in the different cereals does not differ greatly nor 
constantly, but wheat has its nitrogenous matter 
partly in the form of gluten, a sticky material almost 
wanting in the other cereals. So far then, as 
nitrogenous constituents are concerned, everything 
turns upon whether gluten is more nutritious tiffin 
the other nitrogenous bodies There is no reason to 
suppose that it is but its adhesive properties are 
valuable in causing the dough, when permeated by 
carbonic add gas, as a result of fermentation, 
rise into a more porous spongy mass The nitro¬ 
genous material contained in tne flour of all cereals 
when it is made into dough commences to decompose, 
and in this state acts as a ferment, breaking up a 
portion of the starch into dextrin and gluoose, whilst 
some part of the starch undergoes a further fermenta¬ 
tion into alcohol and carbonic acid gas In this state 
the dough is called * leaven,’ and small portions of 
it are capable of setting up the same action In much 
larger masses of dough 

This is the old way of preparing bread, and is still 
employed in the making of buck brood, b the 
making of finer breads it is not wholly discarded, 
although yeast is used for the initiation of the pro¬ 
cess If this change goes far the bread loses in 
whiteness and the addition of alum as an adtiltoant 
is made with the view of checking the fermentation 
It is not generally known that the comparatively dark 
colour of whole-meal breid is not due to the portides 
of bran which it contains, but to the fermentative 
changes having gone further This is due to the 
husk containing another nitrogenous body, %Ucb also 
acts as an active ferment In fact, b white bread a 
large proportion of the starch remains unchanged* 

Bnt whole-meal bead is well known to ws v t 
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WghV nutritive value than white bread probably 
aartly on account of this conversion of the starch 
which it a process indispensable to its digestion if it 
has nbt happened before it is eaten, and of course 
the whole-meal bread is richer in inorganic salts by 
the retention of the husk. 

And It must not be supposed that rye bread is of 
oectssity black , a bread that is lighter in colour 
than our brown bread can be mode from rye flour 
tile depth Of colour being dependent upon tnc treat¬ 
ment 

So far, then, there is not the smallest reason to 
suppose that black bread is inferior as a nutritive food 
to white bread but rather the contrary 

Passing from the consideration of the nitrogenous 
(vegetable fibrin) constituents rye contains as much 
qr more starch and fatty matter as wheat It con 
tains more lime about the same amount of magnesia 
a good deal more silica and slightly less plK»phoric 
acid 

As the phosphates of lime and magnesia are needed 
for the calcification of bones and teeth, there is little 
to choose in this respect between a whole-meal 
wheaten bread and rye bread both being superior to 
white bread bormerly it was supposed that teeth 
of poor quality were actually deficient in lime salts 
but this has been found not to be the case Good 
teeth whatever may be their chemical difference and 
this has not been ascertained as yet arc unquestion 
ably associated with good general nutrition in the 
growing person and of course an adequate supply 
of lime and magnesia is essential to their 
formation It should be added that the differences 
between samples of the same cereals are considerable 
being apparently dependent upon the season soil 
and other conditions so that m many cases the 
analyses show discrepant results 

But a consideration of the chemistry of the different 
breads gives no support to the idea that black bread 
is an inferior article of diet, and the German peasant 
is not to be pitied for having to use it In texture it 
is molster, a little more sticky and doughy does not 
get stale so soon and it might not be wholly to the 
taste of those accustomed *o wheaten bread at all 
events at first It is good food nevertheless, and 
those accustomed to it often actually prefer It 

During the Crimean war the Russian prisoners in 
the hands of the French did not thrive but after on 
the advice of a Russian surgeon, they were given the 
blade bread to which they were accustomed they did 
much better 

The political orator is not too particular about his 
facts so long as he thinks they will serve his turn 
and the allegations made about black bread have been 
to say the least wanting in scientific accuracy, and 
so may be classed with much else that is heard from 
electioneering platforms as calculated, whether with 
intent or from ignorance, to convey a perfectly false 
impression 


COMMANDER PEARY'S EXPEDITION TO 
THE NORTH POLE 

KTO geographical goal ha* been so long and 
** ardently desired as the North Pole The 
glamour of the Dark Continent the mystery of the 
South Polar lands, the lure of Potosi and Crolconda, 
have never touched the popular Intagination like the 
attraction of the North Pole Xk* wjiak and seal 
hunters bf the seventeenth and eighteenth centuries 
developed the art of Arctic travel, while the Eskimo 
the polar fauna, and the heroism of the knights of the 
fmmn Idas, kept an undue share of popular geo¬ 
graphical interest “North where the berg* careen 1 
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1 he conimcrci il hopts th it led to the search for the 
North Weit P issage and the branklin tragedy for a 
while made the \rctic Archipelago ihc centre of 
popular interest but I he North Pole as a fixed spot, 
as definite as the winnm s post of a race has kept its 
own as the goal moil prized by sporting geographers 

it has at hngih bien won and the lecture by 
Commander Peary to the Royal Geogr iphical Society, 
in the Albert Hall Iasi night told the story of the 
winning Ihc quest has been ( ommander Peary’s 
one interest for twentv four years ho has led four 
expeditions to rcich Lhc pole ifter his remarkable 
exploration of the North ( ricnlind ice-cap had given 
him the necessary experience ind had yielded him 
geographical results ol perhaps gri iter scientific value 
than those of his 11st ind most famous journey He 
has carried through Ins work in an appropriately 
serious spirit lie his not regard*d his quest as a 
mere matter of geographical athletics but ns a mission 
so important that he has been tempted to regard the 
Eskimo us placed bv Providence in their inhospitable 
home on purpose to help him to his goal 

Commander Peary’s lecture was a simple statement 
of the narrative of the expedition and it gave no 
details as to the detcrminatipn of the high latitudes 
which geographers at this stage would have preferred 
to the short appendices giving the soundings and pre- 
liminnrv notes on the temperatures md tides Thd 
expedition was appnrenth successful because a large 
force was able to start early in the season Lake 
Russia, according to Czar Nicholas the pole has been 
protected b> its ally General hebruiry , but on 
this occasion the expedition began its journey from 
wlnler quarters in the middle of 1 ebruarj The party 
lonsisted of seven members accompanied by seven¬ 
teen Eskimos 133 dogs and nineteen sledges With 
so large a staff "a light advance part) could be used 
to prepare the trail and successive divisions sent back 
from different stages so that the final dash for the 
pole could be made by n party well equipped and 
comparatively fresh 

Commander Pcnry savs that he and his comrades 
increased in fitness and training every day of the 
northern march At a camp determined by Captain 
Bartlett as at 87° 48 N that gallant officer ana the 
last supporting party returned leaving Peary his 
negro servant Henson and three Eskimo with forty 
of the best dogs and five sledges On April 1 Peary 
continued northward hoping to reach the pole by 
five marches of twenty five geographical miles each 
At the end of the fifth march a temporary break in 
the clouds at approximately local noon, Columbia 
meridian, enabled Peary to determine the position as 
89° 57 A few hours later, with a light sledge carry 
ing onlv Instruments drawn by a double team of 
dogs he went on for another ten miles and, as the 
sky cleared, he took observations which showed that 
he had gone beyond the pole After returning to 
camp he went eastward for eight miles and both then 
and after his second return to camp he secured more 
observations which confirmed his faith that he had 
reached and crossed the pole Five miles from the 
pole he found a crack, ana through a hole in it bored 
with a pickaxe he took 1 sounding of 1500 fathoms 
and found no bottom Ihe expedition returned south 
by forced marches and it reached Cape Columbia in 
such fine trim that it crossed to Cape Hecla and 
thence to the ship, in two marches of forty five miles 

The only definite scientific contributions announced 
are the soundings which indicated a depth of onlV 
310 fathoms at 85° 23', the depth had increased to 
more than 700 fathoms at ten miles further north 
while at 87° 15' the result was 1260 fathoms with no 
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bottom Further soundings were prevented by the 
loss of the wire which broke on two occasions, de¬ 
tachable sinkers not having been employed 

The expedition gives convincing proof that the sea 
extends over the North Pole confirming the view of 
the eighteenth-century whalers who claimed to have 
occasionally found such open seas that they were able 
to attain hi^h latitudes So many British whalers 
burned to have reached 82° and 83° in open water 
that it is difficult to disbelieve them all and as the 
Greenland Sea was then being scoured by whalers it 
is quite probable that they were occasionally able to 
attain these latitudes The view that the sea extended 
to the pole was then partly based on the evidence of 
Dutch ships that are said to have reached latitudes 
of 86° 88® and 8q° but the evidence for these lati 
tildes was found unconvincing when it was discussed 
bv Barrington in 1774 

Considering the exceptional interest in the achieve¬ 
ment, and the impossibility of leaving any permanent 
record at the pole Commander Peary’x observations 
when published will no doubt, be scanned critically 
though in no hostile spirit As Captain Bartlett 
accompanied him to 87° 48'—about 150 statute miles 
from the pole—and Peary thence made five long 
marches northward there seems no reason why so 
expert an ice traveller prepared to make the supreme 
effort of his life should not have reached either the 
pole or sufficiently near it for* nil practical purposes 

As the great goal of Arctic enterprise has been won 
we may now hope Arctic research will be continued in 
a more scientific spirit There is much work still to 
fa done Geographically the area now of most uv- 
jprest is that to the north west of the Arctic Arch! 
Hfelago and as Peary has shown that a large expedi 
Hon can journey for four hundred miles out from hnd 
and back again the search for the furthest islands of 
that group is possible by sledge lourneys The con 
tour of the Arctic Ocean has still to be determined 
and this work can hardly be done by sledge joumevs 
which can give but meagre results compared with the 
work in a floating laboratory drifting like the Fram 
ictosk the polar seas Such work is slow but the 
risks are probably not excessive The Arctic death 
rate has been far lower than the African and with 
the opportunities of life on a well-found ship much 
of the biological and other scientific work might be 
done during the voyage The reaching of the pole 
should change the methods but not lessen the interest 
of Arctic work 

Rkport and Conclusions on Pkary s Arctic Work 

A full report of the speech delivered by the Hon J 
Hampton Moore of Pennsylvania, In the US House of 
Representative* on March 22 with reference to Commander 
Peary * work in Arctic regions and his attainment of the 
North Pole ha* lately been issued The subjoined extract* 
from thm report will serve to supplement the information 
which Commander Peary was able to give in his lecture 
last night and to substantiate his claims to distinguished 
mlnencc au u polar explorer 

Memorandum of Peary s Northern Voyages 

1886 May to November about seven months Pene 
trated 100 mites on the Inland ice of Greenland east of 
Disco Bay about 70° N latitude altitude, 7500 feet 

i8qi- 3 June. 1891 to September, 189a, about sixteen 
Aonth* Right leg broken on voyage north Five hundred 
mile march out and same distance back across northern 
part of Greenland discovering Independence Bay on the 
north-eastern coaM > 

1893-fr July, 1893 to September, 1895 about twenty 
c^en months Entire party except Peanr and two men 
returned at end of first year Spring of 1895 Peary re¬ 
peated the march across northern end of Greenland and 
gained some miles bevond hi* farthest of 1893 Discovered 
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the great Cape Aork meteorites, and brought the two 
smaller ones back with him 

1896 July-October about three months Unsuccessful 
attempt to bring home largest of the Cape York meteorites 

1897 July-Octoher about three months Brought home 
largest of the Cape York meteorites—the Ahnigito, the 
largest In the world—weighing about 90 tons 

1898-1903 July 1898 to October igos about four 
years, three and a half months During this time made fotlr 
separate attempts to get north resulting In the rounding 
of the northern end of Greenland and the attainment of 
the latitude of 8359° north of the extreme northern point 
of Greenland also the attainment of the latitude of 84 17° 
north of the northern point of Grant Land All the instru 
ments records private papers of the Lady Franklin qt 
peditton at Fort Conger brought home 
1905-6 Ju!> 1904 to November 1906 about seventeen 
months Highest north 87° 6 / attained in this jounfev 
1908-9 July 1908 to September 1909 about fifteen 
months Attainment of the Pole 
Summary —Eight vovages six attempts to reach the 
Pole, and some twelve years spent inside the Arctic Circle 

I IWtms 

N Ul 

1900 83 59 

I 1903 84 17 

1906 87*60 

I 1909 90*00 

Peary s ability as a commander is thoroughly demon 
strafed by the success of his various expeditions Twice 
hts ship was driven through the ice to the highest point 
ever reached m the western hemisphere and to a point 
higher than any ship has ever attained under her own 
<tteam Many other ships attempted this same voyage 
four of them accomplished part of it and two were lost 
As to his work being civil and distinct from naval, it may 
be observed that Prary s bringing of the Roosevelt home 
in the autumn of 1906 fighting her way through the heavy 
Arctic ice from Cape Union to Littleton Islgna and thence 
down along the savage Baffin Land and Labrador coasts 
encountering storm after storm with rudder and stemposts 
torn away propellers crippled and pumps going constantly 
ha* been characterised as one of the ablest most re 
sourceful and courageous affairs of Its kind in the annals 
of Arctic exploration Indeed it was the wonder of everv 
one who saw the ship when it was taken out on the dry 
dork 

Mith regard to the expedition that was successful the 
expedition of 1908-9 re suiting in the discovery of the Pole* 
he fitted out this expedition at his own expense, and that of 
hi* friends and was then granted leave of absence by the 
Nav\ Department taking with him instructions which gave 
him an unqualified official connection with the Government 
Upon Commander Pearv » return the Navy Department 
asked the Coust and Ceo<fetic Survey to furnish the result* 
of the late expeditions <arried on by him under the auspices 
of the Peary Arctic Club 

I n reply to this re quest Commander Peary sent a profile 
of soundings taken by the expedition and tidal and meteor 
ological records 

The following table shows the soundings from Cape 
Columbia to the Pole — 

Sotmdlflg by— latitude Fathoms Remark*. 


1886 

1893 

1895 

*899 


D ti r w i 

N Lai. 
69*00 

81 35 

8l 40 
8l 50 


8 17 o 

Marvin 83 10 98 

Marvin and MacMillan 83 *5 96 

Bartlett 83 53 Jto 

Marvin *4 *9 8*5 

Do 84 39 S*» 

Do 85 *3 3 «o 

D* 8$ 33 7 00 

Bartlett 87 15 V,*6o 

Peary 89 55 1 5 °° 


Edge of glacial fringe. 
Edge of continental shaft 


No bottom 
Da 
Da 


Peary s Notes on Soundings 

The sounding equipment of the expedition consisted of 
two reels of specially made piano-wire of 1000 fitthoms 
each and thret approximately ao-lb leads with clam-shell 
device for grasping samples of the bottom These reels 
were arranged to be fitted quickly to the upstanders of a 
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sledge when making a sounding und had handles for reel 
login the wire and lead 

One of these reels and leads wero carried by Bartlett 
with hie advance party and the other reel and two leads 
by the main party 

Portion* of the wire and the two lead* were lost at 
various time* in hauling up owing probably, to kink* In 
the wire 

When the sounding at 85° 33' was made 700 fathoms 
only were left of the sounding wire of the main part) and 
Bartlett, with the other thousand fathoms was in advance 
and inaccessible 

In hauling up the wire from this sounding it parted 
again and some 200 fathoms together with two pickaxe 
heads and a steel sledge shoe whirn had been used to carry 
it down were lost 

When Marvin turned back the Captain s 1000 fathoms 
und the remaining 500 fathoms of the other reel were 
combined 

When Bartlett made the sounding at 87° is I gave him 
explicit Instructions to use the utmost caution in regurd to 
the wire in order not to lose any more of ft as I wanted 
It All for a sounding at the Pole should I succeed in gutting 
there 

Acting upon these instructions Bartlett ran out 1260 
fathoms and then stopped on account of a small kink in 
tho wire which he feared would part when the wire was 
hauled up 

When I made my sounding about five miles from the 
Pole the wire parted as had been feared and the last lead 
and nearh all of the wire was lost 

The above facts are noted to explain the irregularity of 
these soundings which did not get bottom 

The sounding of jto fathoms at 85° 23 naturally 
Impressed me at once as surprising and when Murvin re 
ported the result to me immediately after taking the sound 
ing I at onre asked him if he was sure that he had the 
bottom and he replied that he was as the fact of this 
pronounced shoaling from 825 fathoms to 310 impressed 
him at once and he made sure that his depth was correct 

Again when the sounding of 700 fathoms and no bottom 
was made about ten mile* farther north, we both spoke 
of the peculiar fact of this outlying ridge with deeper 
channel intervening between It and the continental itholf 
and Marvin again said that he was sure of his 310 fathoms 
reading 

Had It not been for the loss of the last lead and prar 
tlcally all of the wire while making the soundings at the 
Pole I should on the return have Interpolated other 
soundings 

The profile Indicates that a line of 5 mile interval sound 
lags from Cape Columbia to the eighty-sixth parallel might 
develop a particularly Interesting profile of the bottom of 
the Arctic Ocean 

Tidal Recotds 


The tidal records consist of practically unbroken series 
of hourly readings of the height of the tide, taken day and 
night, at the following placet and between the dates 
specified — 


Station. 


P«riod of obstrvstion. 


Length 


Capa Sheridan, 

Cape Colombia 

Cape Bryant 
Fort Conger 


November ia, 1908, to Jooe 30* 1909 
(total loss of record, 31 boors) 331 

November 16, 1908, to December 14, 

1908 so 

J anuary 16 1909, to February 13, 1909 an 
one to, 1909, to Jane 3$, 1909 (total 
loss of record, $ horn) 10 


The observations were taken day and night and besides 
the, regular hourly readings numerous additional readings 
were generally taken near the times of the high end the 
low waters , 

Commander Peary's observation* leave little to be desired 
in regard to tidal observations between Cape Morris Jesup 
and Capd Columbia but there are long stretches of the 
Arctic coast where nothing is available Thfs is especially 
true of the Russian coast and the western and northern 
portions of the Arctic archipelago 
The results obtained frqm Commander Peary s records 
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show that the tides along the northern coasts of Grant 
Land and Greenland are quite different In many respects 
from what had been heretofore supposed tor example 
hi* records prove that the tide occurs three hours eafiler 
at Cape Columbia than at Cape bhendun and not later as 
had been generally assumed 

As already Intimate! the full significance of these 
observations In respect to Arctic geography cannot be seen 
at this time 

The meteorological records consist of thermograms cover¬ 
ing about 180 da)s and barograms covering about afto 
days 

National Geographic Society s Investigation 

At a meeting of the board of managers of the National 
Geographic Society Wednesday morning Octolxr 20 the- 
records and observations and proof of Commander Robert 
F Peary that he reached the Pole April 6 jyoq were 
submitted to the society 

The records and obw nations were immediately referred 
to the committee on rev art h with the direction that th 
1 hairman appoint 1 subuwimittuc of experts of which he 
shall be a member to i \3m1m said records and report on 
them to the board Mr llenrv Ganm tt chairman of the 
committee on research immediately appointed as the other 
members of the committfH Rear Admiral ( olby \f Chostf r 
United States Navy and O H 1 ittmann supt rin ten dent 
of the United States Coast and Geodetic Survey 

In due course the board of managers of the National 
topographic Society it a meeting held at Hubbard 
Memorial Hall Washington DC November 4 1900 

received the following report —* 

The subcommittee to which was referr* d the task of 
examining the records of ( ommander Peat) in e\idtm.e of 
hi* having reached the North Pole beg to report th it thf) 
ha\e completed their task 

C ommander Peary has submitted to this subcommiii e 
his original journal and records of observations togethi r 
with all his instruments and apparatus and certain of the 
most important of the scientific results of hU expedition 
These have been carefully examined bv >our subcommittn 
and they are unanimously of the opinion that Commander 
Peary reached the North Pole on April 6 1909 
They also feel warranted In stating that the organise 
tion planning and management of the expedition its com 
pleto success and its scientific results reflect the great hi 
credit on the ability of Commander Robert F IN arv and 
render him worthy of the highest honours that tin National 
Geographic Society can bestow upon him 

HENRY C y\NETT 
C M CllhVTFR 
O H Pittmans 

The foregoing report was unanimously approved 
Immediately after this action the following ri. olutions 
were unanimously adopted — 

Whereas Commander Robert E P irv has n ached the 
North Pole the goal sought for centuries and 

* Whereas this Is the greatest geographical adueyement 
that this society can have opportunity to honour There 
fore 

Resolved That a special medal be awarded to Lorn 
mander Peary * 

Time Records on Dash to Pole 
Referring to the time occupud b> Pearv in his last dash 
to the Pole Mr Gilbert H Grosvenor director und editor 
of tho National Geographic Society say* — 

In view of the recent published statement by i Member 
of Congress doubting the distam.es travelled by Peary on 
his last northern sledge journey I have gone to some 
trouble to obtain correct figures from the narrative of 
Pean s last and previous expeditions 
” Anyone who cares to take the time and trouble can 
verify these figures und will find tho following results — 

4 Peary s average distance per march from Capo 
Columbia to where Bartlett turned back was 12 8 miles 
Had it not been for the north wind two da>s setting them 
back this average would have been 13I miles Between 
two observations taken by Marvin the average Of thrci 
marches was 16J miles Several of the marches w<re 
20 miles 
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His average from the time Bartlett left him, to the 
JPole was 20 miles His average oo hie return wee 356 
-miles 

tor comparison with the above figures as showing 
that these averages are not at all excessive the following 
facts can be taken from the narrative of the last expedition 
and previous ones — 

Peary s last two inarches an the return, from Cape 
Columbia to the Roosevelt, were 45 miles each On this 
and previous expeditions the Journey from Cape Hecla to 
the Roosevelt a distance of 45 to 50 miles was made in 
■one march The distance from Cape Columbia to iiecla 
was also mode on other occasions in one march The 
march from the Roosevelt to Porter Bay a distance of 
35 miles, was repeatedly made in eight, ten and twelve 
hours MacMillan and Borup returning from Cape 
Morris Jesup to the Roosevelt, made the distance of 250 
miles or more In eight marches, an average of over 
31 miles a march Peary, in one of his earlier exoedi 
tions made the distance from Cape Wilkes to Cape 
D Urville, a distance of 65 to 70 miles, in one march 
He repeatedly made the march from Cape D Urville to 
Cape Fraser, a distance of 40 miles in one march and 
in the winter of 2899-1900 travelled from Etah to a point 
in Robertson Bay, So miles distant, in less than twelve 
hours 

“ On his return from Independence Bay to Bowdoin 
Bay Peary averaged 20 miles a day for twenty five sue 
cesslve marches, a 10 miles in seven successive marches 
{an average of 30 miles a day) making the last march 
of 40 miles, all these with dogs not driven by Eskimo 
'drivers 

44 On more than one occasion in the fall of 1900 
Peary's parties went from Lake Hssen to Fort Conger, 
both by the Bellows route and by the Black Vale route, 
distances either wav of 50 miles overland, in one march 
This after the sun had set for the winter 

In February 1899 before the sun returned Peary 
{with both feet froien six weeks before) sledged from 
Conger to Cape D Urville a distance of over 200 miles 
In eleven marches in an average temperature of 53^° 
below sero an average of about ao miles In March of 
jioos he went from Cape Sabine to Fort Conger a 
distance of 950 miles to 300 miles, as travelled In twelve 
marches, an average of 21 to 35 miles, and later covered 
the same distance again In eleven marches an average of 
as to 27 miles 

* In the history of polar exploration no one has had 
so much and such tong-continued training in Ice work 
as Peary, his speed Is the result of long years of practice 
resulting In great physical endurance ana skill in the use 
of the sledge " 


NOTES 

Elsxwhsxb In this issue Prof Bryan deals with some 
aspects of the remarkable afiroplane flight from London to 
Manchester accomplished by M Pattlhan on April 27-28, 
thereby winning the prise of io,oool offered by the Dotty 
Mail to the aviator who would make this cross-country 
flight within twenty-four hours. M Paulhan left London 
(Hendon) at 5 29 p m on April 27, and descended at Lich¬ 
field—117 miles distant—at 8.10 pm, that is sh 48m 
later He left Lichfield at 4.10 a m on the following day 
and arrived at Manchester at 5.30 a.ra , the distance being 
69 miles The total distanea covered with the one stop 
was thus 186 mites The prise was presented to M 
Paulhan at a luncheon given In his honour on Saturday 
and a mo-guinea cup was handed to Mr Grahame-Whlte 
In recognition of Ms plucky endeavour to secure the prise 
for England At the banquet* the editor of the Daily 
Mail In expressing regret for the absence of Lord North- 
cllffe on account of illness, reminded the assembly that It 
was owing to Lord Northellffe’s personal Initiative that the 
substantial prise won by M. Paulhan Was offered for com 
petition He stated that, In view of the great import 
ance of aviation td Great Britain, the Dotty Matt will 
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Immediately offer a further sum of io,oool for a flight of 
which the conditions will be announced shortly Mr 
Grahame-Whlte in acknowledging the toast of his health, 
said that it is his intention to expend the proceeds of the 
Royal Attro Club s testimonial to himself upon the neces¬ 
sary organisation for an aeroplane flight from London to 
Paris which I have made up my mind to attempt with 
the least possible delay ” Though we have no sympathy 
with mere record breaking such flights as those accom¬ 
plished across countr) by M Paulhan and Mr Gndwne- 
White, and others now contemplated, provide practical 
demonstrations of aeroplane performances which will make 
the British people realise more than anything else the posti 
blllties of afirial navigation At present the man in the 
machine counts for everything and an aeroplane which 
Prof Bryan considers to be laterally unstable Is so akll 
fully managed that it rises superior to its imperfections 
It is indeed a sign of progress In the management of aero¬ 
planes that, without a trial flight and about nine hours 
after his machine arrived at Hendon M Paulhan should 
make a flight of 117 miles across country without a stop 
No doubt much yet remains to be done before the best 
type of construction of aeroplanes can be determined never 
thelcss the flight la^t week will go down In history as ft 
notable achievement 

It is announced that Mr P H Cowell, F R $ , chief 
assistant in the Royal Observatory Greenwich has been 
appointed superintendent of the Nautical Almanac In 
succession to Dr A M W Downing who has retired 

Wk have received with regret the announcement of the 
death, on April 38 of Prof E J L M van Benoden 
professor of roology and comparative anatomy in the 
University of Li6ge at sixty-four years of age 

A co n VKRSAZioNX with short lectures and lantern 
demonstrations, will be held by the Entomological Society 
in the rooms of the Civil Service Commission, Burlington 
Gardens W on the evening of Friday, May 27 Fellows 
of the society and others interested requiring further par 
Oculars are invited to address all inquiries to the honorary 
secretary conversaxione committee, it Chandos Street 
Cavendish Square W 

The valuable collections of native African art made by 
Mr F Torday in the southern Belgian Congo are now 
being classified and arranged by the authorities of the 
British Museum The most remarkable specimens In the 
collection ore the wooden portrait statues of past rulers, 
which throw a new light on savage art in Africa Next 
In importance ore a splendid carved throne of the para 
mount chiefs wooden caskets and cups, and specimens of 
remarkable textiles resembling velvet, mode from tlft fibre 
of the upper skin of the palm leaf (raphia) This collec¬ 
tion was happily made before the almost complete dis¬ 
appearance of native art work due to the importation of 
cheap European productions 

Tbs council of the Institution of Civil Engineers has 
mode the following awards for papers during the session 
1909-10 —a Telford gold medal to Mr C M Jacobs (New 
York) a Watt gold medal to Mr J D Wateon (Biming- 
ham), a George Stephenson gold medal to Mr D A 
Matheson (Glasgow), Telford premiums to Messrs F C 
Buscariet (Sunderland}, A. Hunter (Glasgow), I C Barfing 
(Tynemouth), J Dabflel and J Sayers {Derby), and J 
Shaw (Birkenhead)$ and the Manby premium to ti*e late 
Mr C. W Hodsoo (London) The thanfre fff the council 
have been conveyed to their colleague, Dr C A Korriobn* 
for the paper contributed by him. 
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Ay the manual general meeting of the Institution of Civil 
Engineers, held on luesday, April 26, the result of the 
Mdlot for the election of officers was declared as follows — 
President Mr Alexander Siemens vice presidents, Dr 
W C Unwin, Mr R ElHott-Cooper Mr A G Lyster 
end Mr C A Brereton others members of council Mr 
J A, F Asplnall (Liverpool) Mr B Hall Blyth (Edin 
burgh), Mr J A Brodle (Liverpool) Mr W B Bryan, 
Colonel R E 6 Crompton, C B, Mr Wm Davidson 
(Australasia) Mr E B Ellington Mr Maurice Fltz 
maurice C M G Mr J P Griffith (Ireland) Sir Robert 
A HadfteLd (Sheffield) Dr C A Harrison (Newcastle-on 
Tyne), Mr W Hunter, Mr G R. Jebb (Birmingham) 
Mr H E Jones Sir Wm Thomas Lewis Bart, 
K C V O (Aberdare) Mr H D Lumsden (Canada) Sir 
Thomas Matthews lion C A Parsons, C B (Wylam-on 
Tyne), Mr A Ross Mr J W Shores C M G (South 
Africa), Mr F J E Spring C I E (India) Mr J Strain 
(Glasgow) Sir Frederick R Upoott KCVO, CSI 
Sir Philip Watts KCB Mr W B Worthington (Derby) 
and Mr A F Yarrow (Glasgow) 

Scientific work in America will benefit largely by the 
will of the late Prof Alexander Agassiz The American 
Academy of Arts und Sciences receives 10,000/ and the 
National Academy of Sciences an equal sum A bequest of 
5000! goes to the City of Newport Rhode Island for the 
support of the Coles Laboratory and for use In the mam 
tenance of manual training in the city schools fhe pnn 
clpal beneficiary Is Harvard University Prof Agassiz has 
left to that Institution a valuable collection of books and 
Instruments as well as a legacy of 20 000 1 for the general 
uses of its Museum of Comparative Zoology Another sum 
of ao,ooo 2 Is left to the president and fellows of Harvard 
for the publication of memoirs of Prof Agassiz s own 
expeditions In addition a bequest of 2400Z, which is to 
provide a life income to two servants Is to revert to 
Harvard on the death of these servants and their wives and 
the bulk of the estate now to be divided among the three 
sons of the deceased Is also to become the property of the 
University should the family become extinct 

Dr C B pLowwoirr, whose death was announced in 
last weeks Nature, belonged to the school of mycologists 
founded by the Rev M J Berkeley one of the pioneers 
of modern mycology and the founder of plant pathology 
Of this school only three members now remain, one of 
whom Is the veteran Dr M C Cooke Among the 
members that assembled annually for the fungus foray, 
held under the auspices of the celebrated Woolhope Club 
Dr Plowright was always noted for his advanced Ideas and 
his 4 *deavouni to elevate mycology from the old Friesian 
sut in which at the time It was firmly Imbedded His 
espousal of the heteroeclsmal theory of the rusts was the 
cause of much good natured banter, nevertheless, Dr 
Plowright commenced experiments and Infections, jvhlch 
were continued for many years and resulted in the produo 
tion of the classic work entitled 41 A Monograph of the 
British Uredfoem and UstUaglneae ” A second publication 
of Importance was 41 A Monograph of the British Hypo 
tnyces ” In addition, more than one hundred papers bear 
tng on systematic mycology and plant pathology have 
appeared under his name In various publications He was 
a poqsUflt visitor to the various fungus forays for many 
years, and was for some time president of the British 
Mycelogtcal Society HU geniality and readiness to remove 
difficulties from amateur mycologists will doubtless be 
remembered by many who will sincerely regret his removal 
fromr amongst them 
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Thk eleventh session of the International Geological 
Congress will be held in Stockholm on August 18-25, and 
the executive committee has prepared a very attractive 
programme both of meetings and excursions The special 
problems of which discussion Is invited are the classifica¬ 
tion of the pre-Cambrian system post-Glacial climatic 
changes, the Iron ore supplies of the world the geology 
of the Polar regions and the sudden appearance of the 
Cambrian fauna The excursions are divided into three 
groups, those before during and after the congress The 
most extensive of the preliminary excursions will be one 
to Spitsbergen under the conduct of Baron de Geer; it 
wiU last three weeks and will be devoted to examination 
of the very varied glacial and stratigrapluial geology of 
Ice Fiord The cost of the excursion is 50 1 Most of the 
other preliminary excursions arc In northern Sweden and 
Include visits to the great overthrust area of Jbmtland 
under the direction of Prof Hogbom to the Iron ore 
deposits of Lapland to Lake Tornea to examine its over 
thrusting and Pleistocene geology and to the peat deposits 
of Ndrke There will be short excursions during the con 
gress to localities easily accessible from Stockholm Sub¬ 
sequently there will be excursions of from three to fifteen 
days to the chief localities of geological interest in southern 
Sweden including the Arch®an rocks of the south western 
coast, the island of Gotland and other Silurian localities 
the Iron mines of middle Sweden and the chief Mesozoic 
localities of Scania The second session of the Agro- 
geologlcal Conference will be held In Stockholm simul 
taneously, and though the two congresses are independent 
geologists are invited to 30m both In preparation for 
the discussion on the iron ore resources of the world an 
elaborate collection of reports on the iron ore supplies of 
most countries has been collected from the geological 
surveys and mining geologists It has been edited by the 
general secretary to the congress Dr Gunnar Andersson 
and is being issued at a price of 3 1 It consists of two 
quarto volumes of 1100 pages with an atlas of forty-two 
maps and numerous plates The work has not yet been 
issued, but from the Ust of contributions It Is obviously 
a most valuable and authoritative statement as to the 
available supplies and distribution of Iron ore 

The weather was fairly normal over the British Islands 
during Apnl but the conditions were generally for less 
settled in the northern and western districts than else 
where Rain fell with considerable frequency and at 
times the measurements were Urge, especially in those 
places where thunderstorms occurred. At Greenwich ram 
fell on seventeen days, yielding a total of 2 61 inches 
which is 1*08 inches more than the average of the past 
sixty five years of this amount 1 50 inches fell on Apnl io 
when a sharp thunderstorm was experienced The mean 
temperature at Greenwich was 47 5 0 which is o-6° below 
the average, and there were only seven days with a 
temperature of 6o° or above Frost occurred In the screen 
on two nights but radiation frosts occurred on sixteen 
nights, the exposed thermometer registering is-9° on 
April 3 The sun was shining for 130 hours which is 
seventeen hours less than the normal and there were three 
days absolutely without sunshine There were only three 
days during the month with the temperature in the sun s 
rays above iao° In April Ust year the duration of bright 
sunshine was 250 hours, and there were twelve days with 
the solar radiation temperature above 120°, whilst the mean 
temperature «as 49 6° and the aggregate rainfall 1 64 inches 

In vol xxlv of the Queensland Geographic *f Journal 
Mr R H Mathews describes certain sacred stones used 
in burial and other rites by the abori^nes of Australia 
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One variety known as Kopai balls are made of burnt 
gypnuni reduced to powder and moulded into a kind of 
concrete with ashes and sand These are placed on the 
grave and the spirit Is supposed to come out and lick 
them becoming in this way conciliated and friendly to 
the survivors Another type of stone used in their secret 
rites is ground down into a blunt point at one end and 
marks are cut on the surface with a sharp stone shell 
or piece of bone 1 he object of these markings Is obscure 
but they certainly convey some religious or symbolical 
meaning 

Tim Peabody Museum Harvard University continues 
In vol iv part ni of its Proceedings for the current year 
the studies of the Maya Codices of which two instalments 
have already appeared with an attempt by Drs Tozzer 
and Alien to identify the conventual!sed animal forms 
which appear in these ri markable documents A detailed 
examination shows that only a small port of the animat 
life of the country occupied by the Maya-spcaking peoples 
is represented and while some drawings are fairly 
uuc urate there is much difficulty in identifying other species 
which the artists intended to represent Only those forms 
of animal life are depicted which possessed a mythological 
significance or were used as offerings to the numerous 
deities of the Pantheon The whole scheme is thus pur^y 
Migious and the reproduction of tins large scries of 
animal figures will throw miich light on the obscure 
religious system of this remarkable race 

Mkasrs Dulau and Co have issued in the series of 
4 Fugemcs Laboratory Memoirs * a memoir by Mr 
David Heron, Galton research fellow on the Influence of 
di fective physique and unfavourable home environment on 
the intelligence of school children The memoir is based 
on a limited survey of children in schools under the London 
County Council carried on under the direction of the 
medical officer of the Education Committee and the 
characters notpd include the sex age height weight and 
condition of the teeth of the child and for certain schools 
the state of nutrition the condition of the clothing the 
degree of cleanliness the power of hearing the condition 
of the cervical glands and of the tonsils, and adenoids 
The methods used by Mr Heron are In several respects 
novel and noteworthy and the data based on the measured 
characters are of interest but the memoir should serve 
its most useful purpose In indicating the absolute necessity 
for clear definition when qualitative character* are to be 
noted the classification of the data In the present survey 
seems in several cases owing to variations in tho personal 
equation of the observers to have been so unsatisfactory 
that little corffidence can be placed in the results So far 
ns they go, these indicate but very Rhght correlation 
between Intelligence and the other characters observed 
but this result Is in conflict with that given by the invest! 
gallons of Dr Francis Warner in 1888-91 and 1892-4 to 
which the author does not refer Dr Warners surveys 
show a high correlation between dutnesa and malnutn 
tlon and between dulness and development defects, and 
these conclusions seem the more probable 

Ac co a di no to the report for 1909 the Rugby School 
Natural Hfftory Society continues to maintain its record 
for good work* some of the papers being of a high 
character while the Illustrations of foreign Lepidoptera 
are beyond praise Whether the system of annually 
making tops for the purpose of obtaining Urge senes of 
the local Lepidoptera illustrative of variation, and 
including as many varieties as can be obtained is 
altogether desirable ws will leave our readers to decide 
for themselves 
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* Records of tub Western Australian Museum and 
Art Gallery is the title of a new scientific journal 
started by the director of the museum at Perth, Western 
Australia The first number Is mainly devoted to an 
account of the so*called Mammoth Cave (a decidedly bad 
name for Australia) on the Margaret River, and its con¬ 
tained mammalian remains Some of the latter are de 
scribed by Mr Glauert, and referred In part to existing 
and in part to extinct species of marsupials and mono- 
tremes 

We have received copies of the two volumes of the 
defer de la SocUti lJeMtique des Sciences NatuteUes 
for the ninety-second session 1909 Among the contents 
of the first volume is a summary of Dr Fritz Sarasin s 

Geschichte der Tierwelt von Ceylon ” the full text of 
which we have received for review in another and later 
serial In another article Dr M Bikii gives an illus¬ 
trated account of the physiography and plant life of Green 
land a country the name of which the author believes to 
be denved from the contrast between the barren coast 
line and the green carpet frequently clothing the slopes 
of the more inland fjord* A special feature of the countrv 
is indeed the abundant dwarf vegetation clothing almost 
all the elevated ground except the mountains this being 
Illustrated by a photograph taken a short distance inland 
on Disco Island while other photographs show how this 
plant growth has in the course of years covered boulders 
and slabs of rocks A particularly interesting picture 
shows the rounded shores and Islands of a typical glacier 
landscape at the mouth of one of the fjords 

Discussing the action of light upon the green parts of 
plants in Naturwissenichafthchc Wochenschnft (April 3) 
Dr Th Ldhr directs attention to the investigations of 
Scnn upon the change* in form and position of the 
chromatophores According to this observer the green 
colouring matter occurs In the shape of drops or grain* 
the grana Invested by a distinct protoplasmic layer and 
lying in the general stroma of protoplasm Under favour 
able conditions of light Jin chromatophores are polygonal 
but when subjected to strong or weak light they contract 
to a globular form Reference is also made to the hypo 
thesis advanced by Stahl that the colour of the chromato¬ 
phores Is regulated so as to avoid absorption of heat rays 
and undue transpiration The latter part of the article 
deals with the conclusions of Wiesner regarding the light 
requirements of plants and Haberlandt s explanation of 
light perceptivity 

The second Masters lecture ’ on the production of 
horticultural varieties was delivered by Prof H de Vries 
before the Royal Horticultural Society, and occupies the 
first place in the Journal (vol xxxv, part 111 ) He 
recognises varieties of t,wo types those which are constant 
at their first appearance and others which are continually 
sporting the latter can only be fixed by ‘ working up 
As an example of his method he relates his experience ip 
trying to obtain the wholly pelorlc variety of Lmarim 
vulgans For eight years he cultivated the ordinary 
species treating It In various ways and excluding always 
the possibility of crossing with allied forms during this 
period inflorescences with occasional pelorlc (hemi-peloria) 
flowers were produced, and eventually plants producing 
all pelorlc flowers appeared in the cultures He notes 
that seed was obtained from some of these wholly pdloric 
flowers In his book he states that the seed came oitiv 
partially true but by further cultivation and selection he 
reduced the * reverts ” to a mall percentage * 

It has not been the custom to issue an annual r eport on 
| insect pests in the West Indies, hut a summary is pub* 
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pthed in No 301 of the Agricultural News of the more j and proves to be 15 or 16 metres a year The finest 
pefious occurrences of pests during 1909 In only ono die material from the northern sandstones is probablv re 
trict a comparatively small urea in Barbados was any cov red in the district of alluvial loams south of Kharga 

trouble experienced from the sugar-cane root-borer oasis 

(Diaprepes abbreviate*) the larger moth borer (Castma In connection with 1 rof Silvanus P Ihompson s recent 
ttcus) was however reported from British Guiana The experiments on tin ph>Biological effects of an alternating 
cotton worm (Aletxa argitlatca) which was very abundant | magnetic field on the human body Mr A A C 
during the season 1908-9 hi* given very little trouble Swinton in a Utter whuh appears in the blectrtcian 

during the present season nor have any other cotton pests fm* April 32 directs iltention lo stvtral simpler methods 
been reported Scale insects continue to attack limes but 1 of producing the tunic iff its whuh hive been known and 
no severe outbreak has occurred during the year parasitic used by medual nun for some viars If the current from 
fungi are known to occur on these insects and probably an ordinary magneto machine be pissed from th hand to 
bid in keeping them in iheik 1 ho scarabee or juiobs a wet sponge held on th** temple lx hind the iyi n faint 

of the sweet potato [Cryptorhy 11 chits batatae) his proved linker will be mm n whuh uunascs in frequency is the 

serious in Barbados and cannot vet be controlled new 1 speed of the machine is increased If the current is sent 

methods of treatment are therefore being devised Another through the head in other directions 1 metallic taste is 

insect about which further information is required is a I produced in the mouth By making the arms and body 

small moth the larva of which lives In the heads of ripen into t hc secondary of a coil of many turns carrjing a high 
Ing sorghum and causes much damage frequency current a small incandescent lamp the terminals 

The sand-dunes of the Lib\ in Desert have been studied of which are in lontait with the two hinds may b« made to 
bv Mr H J I I Beodnoll during u riside no of three light up 

From a paper bv Dr I \ Bauer 
in the March number of 1 errtstrutl 
Magnetism and 1 tmosphcnc kite 
tn tly it appears tint a more detailed 
nx munition of th records of th 
magnetic storm which accompmied 
lilt eruption of Mont P tfo on M tv 8 
iqoj h is led him to the conclusion 
that the storm w is not instant uuous 
over thc whole cirth but that it 
originated ibout 14 0 west of Mont 
Petfe and tiavriled i astw ird with a 
velocity of about 7000 milts p< r 
inmutt round the entire globe This 
result raised in Dr Bauer s mind th 
further question win ther in ignetic 
storms in general are mstantam ous 
over the whole earth and an examini 
tion of the records of thc disturb¬ 
ances of January 20 iq<M ' in(1 of tho 
seventeen cases tabulated by Mr Elhs 

A Belt of Dune* in Khsrga Oasis look ng sooth or downatream. * rom the ( tagrafikrcml JeuntaL in bl8 Royal Society piper has led 

him to the further result that img 

years In Kharga oasis some 300 miles south of Cairo notir storms are not instantaneous over the whole earth 
(Geographical Journal vol xxxv April p 379) Fvcn but In general travel to the east occasionally to the west 
where superposed on Irregular sands the dunes show a with a speed of about 7000 miles per minute which may 
remarkable linear grouping from north to south The be reduced considerabh in the case of some of the Iirger 
dunes of Abu Mohank thus sturt west of Cairo and thence and more complex disturbances 
form a belt 6 or 7 kilometres wide and 650 kilometres in 

length The author traces the sand to the rocks of post 1 Mu Morlky contributes a useful -article on the 

Mlddle-Foccne age that border the Mediterranean and not strength of materials under combined stri sscs in Engineer 
to the Nubian Sandstone of the southern region Between m g for April 39 Cndoubtedly recent experiments on conn- 
these two regions lies the tableland 0/ Eocene limestone blned stresses have furnished interesting information on 
grains from which may supply mora than 7 per cent of the behaviour of material under bt itic loads but some 
calcium carbonate to the dunes piled up in the oasis of hasty applications of this information arc very unfortunate 
Kharga The growth and movement of crescentic dunes A static determination of the tenacity of a material la 
or barchans have been especially observed By saturating easily made and may serve as a useful index of quality 
the concave side of a barchan with water It became but lt 18 well known that a simple stress of about one 
possible to cut a section in It showing a bedded structure quarter to one third of this amount will be sufficient to 
formed by sand carried over from the windward side Mr cause fracture If frequently reversed In direction What 
Bdadnell urges that this justifies the older view of the the Conditions of failure ma> be under combined stresses 
formation of the steep convey face as against that of which fluctuate are in the absence of experimental evidence 
excavation by scour suggested by Dr Cornish Dr' at present unknown but a 5 Me loud may as well bo pro- 
Cornleh, however» In the discussion on the paper, attributes portlnnal to thc static tenacity as lo the static shear stress 
the stratification to eliding following upon scour Steep as at elastic failure and it is much too soon to speak of the 
the inner face seems to the eje Mr Beadnell show 1 ) that entire revision of formula, and practice affected by accepted 
Its slope cannot exceed 33 0 The average rate of pro- theories or to hope thut controversy concerning the design 
gresafon of dune* in the Libvan Desert from north to of crank shafts is ended Rather it would be correct to 
south, is now for the first time measured over two 3 ears sav that only the frmge of the question ha* beqn touched 
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A paper on the effects of sewage and sewage gases on 
Portland cement concrete was read at the Concrete Insti 
tute on April si by Mr Sidney H Chambers surveyor to 
the Hampton Urban District Council, and appears In the 
Builder for April 30 Mr Chambers has had special oppor 
tumties for studying this problem during the past five or 
ilx years, and has come to the conclusion that the gases 
tn solution In sewage, and those expelled from It arising 
from Its decomposition do act Injuriously upon Portland 
sement concrete even when the concrete is constituted of 
found and good materials However, little danger from 
■rosion need be feared provided one or other of the follow 
Lng factors be absent —(a) a high degree of putrescence 
3* the sewage (b) a moistened surface, which held or 
absorbed the putrid gases (c) the presence of a free air 
supply In one chamber under the author s observation, as 
the level of the liquid fell it left the concrete wetted with 
a liquid containing sulphuretted hydrogen In solution This 
«ret surface was then exposed to the action of the air 
lupply which oxidised the sulphuretted hydrogen with the 
production of sulphur and sulphuric acid, and led to the 
decomposition of the concrete the lime being converted 
finally Into sulphate of lime The exact nature of the inter 
mediate compounds cannot be stated, but It Is probable 
that the active agent is sulphurous acid as cement U Ip 
soluble In sulphuric add The decomposed concrete was 
washed away at the next rising of the liquid thus exposing 
a fresh surface to the action The continuation of this 
cycls led to the formation of grooves at the varying ltqu d 
level 

Missus Swan Sonnenbchein and Co will publish in 
the course of the next fortnight a volume to be entitled 

The Signs and Symbols of Primordial Man in which 
Dr Albert Churchward explains the evolution of religious 
doctrines from the eschatology of the ancient Egjptlans 

A CLEARANCE catalogue of a miscellaneous collection of 
books including works on America Africa Ac various 
domestic animals and general natural history and liters 
ture has just been Issued by Messrs John Wheldon and 
Co Great Queen Street, Kingsway W C The same firm 
announces the publication of a work to be issued in 
twenty five quarterly parts on South American Oraith 
ology a Manual of the Birds of Continental South 
America from the Isthmus of Panama to the Straits of 
Magellan edited by Mr H Hirke Swann 

MM Gauthier Vivlars, of Paris have Issued In their 

Savants du Jour senes a monograph, by M Ernest 
Lebon dealing with PrOf Gaston Darboux and his work 
The book open* with a biography of the distinguished 
mathematician and a list of thevmany distinctions conferred 
upon him The remaining six sections are concerned with 
Prof Darboux's contributions to mathematical science and 
contain several appreciations of them by French men of 
science It may be noted that Prof Darbouxwritings 
number 419 The volume, which costs 7 francs contains 
an excellent portrait of Prof Darboux 

We have received from Messrs Newton and Co an 
advance proof of the first portion of their new catalogue 
concerned with * Apps-Newton Induction Colls X Ray, 
High-Frequency Static and other Electrical Apparatus for 
Medical Work 1 An Introductory section, which precedes 
the price list, provides the general medical practitioner with 
thp information needed to enable a beginning to be made 
In the use of electrical methods In hie practice The cata¬ 
logue serves incidentally to show with what powerful aids 
recent developments in electrical science have provided 
present-day physicians and surgeons The contents of the 
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list arranged as they are so as to make reference easy, 
will prove of great interest, not only to medical men, but 
also to electricians 

Messrs Kboan Paul Trench, TxObner and Co t Ltd 
have published an eighteenth edition of the lets Mr 
Win wood Reade s The Martyrdom of Man ” Reade 
who died in 1875 In his thirty-sixth year said of this 
book of his that in commencing It he Intended to prove 
that Negroland or Inner Africa is not cut off from the 
main-stream of events as writers of philosophical history 
have always maintained, but that it Is connected, by means 
of Islam with tho Zands of the East, and also that it 
has by means of the slave trade, powerfully influenced 
the moral history of Europe, and the political history of 
the United States But I whs gradually led from the 
history of Africa into writing the history of the world ” 


OUR ASTRONOMICAL COLUMN 

Halley's Comet —Attempts to observe Halley's comet, 
with binoculars or naked eye, during the past week have 
shown that it is by no means an easy object, especially for 
town-dwellers By getting out of the town on its eastern 
side, thereby leaving the inevitable pall of smoky base 
behind the observer, the chance of seeing the comet would 
be enhanced otherwise the dawn becomes too bright ere 
the comet rises above the haze bordering the horizon As 
shown in the following table, the conditions with regard 
to sunrise arc now slightly morfe favourable, but the Interval 
between comet-rise and sunrise again begins to decrease 
after May 6, and on this account, observations will become 
Increasingly difficult — 

Coast rbts Sun rum 

• m ft.ok 

May 6 2.20 4.26 

. 9 a 19 4« 

„ 12 2.18 4.16 

99 *37 4*il 

18 3.30 4 7 

Despite the unfavourable conditions several observers 
have reported seeing the comet with binoculars Thus Mr 
W B Tripp writes that he saw It plainly from Iileworth 
with a binocular field-glass from 3 o to 3 30 a m on 
May 3, to tho naked eye it was a very fault object south 
of 7 Peg&si In addition to a bright nucleus, there 
appeared to be an appreciable, though rtort tall of which 
Mr Tripp sends a rough sketch Other naked-eye observe 
tions have also been recorded Sir Robert Ball, telegraph 
ing to the Times on May 3 said — * Halley’s comet was 
observed at Cambridge at 3 this morning The stellar 
nucleus was between the second and third magnitude and 
the tall was ao minutes long 

The rapid approach to the earth should make observe 
tions easier the distances in millions of miles for the 
next few days being as follows —May 6 56 May 10, 4* 
May 14, 37 May 18, 16 May so, 143 After May ao 
the comet will recede from us at about the same rate as 
it is now approaching us attaining a distance of about 
4a million miles ori May 30 

Some interesting articles dealing with comets in generals 
and Halleys in (Particular, appear In No 1926 of £41 
Mature {April 23) which is wholly devoted to the subject 
M Jean Maxcart discourses on the historical importance 
of Halley’s comet M Rudaux discusses the nature of 
comets and their orbits, referring to many famous 
examples and M Touchet contributes a description jjf 
comet 1910a All the articles are profusely illustrated with 
interesting diagrams and photographs 

Another interesting article, Which pr H N Ruasett 
discusses the conditions of the pireient apparition, is pub¬ 
lished In the ScUnttfU American for Aprllxtir He point* 
out that the pre sen t apparition is a favourable and 
discusses the phenomena Vrhich may be Observed* One of 
the Illustrations is a reproduction of Prof Frost’s objective? 
prism spectrum of January 14, In which the cy an ogen band 
is an outstanding feature Dr Russell ms km *og% 
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Interesting speculations as to the density of the comet and 
suggests that golf ball*, sown at the rate of two or three 
per cubic mile, would probably represent fairly well the 
degree of rarefaction obtaining In too head at the time its 
cross-section was la 500 miles 
In Vo 4404 of the Astronotmsche Rachrichten Herr J 
Holetschelc discusses the length of the comet's tail at 
different apparitions apropos of the question whether the 
tail on May 19 will extend far enough to envelop the 
eaith In 17*59, when the earth passed through the plane 
of the comet's orbit on May 14, the tail exhibited large 
fluctuations in apparent length on Ma> 5 It was recorded 
as nearly 47° long but on May 14 the recorded length 
was but i<r Herr Holetschek gives the following values 
for the length at various apparitions, the first being a 
mean value, the second the largest value recorded the 
unit is the earth s distance front the sun -—1450 o ao 
0*39 *53* 0-14 0*17 1607 006 01a 168a cmo oaa 

1759 0*08 ?? 183$, 008 0-17 in each case the first value 
is probably the length of the most brilliant easily seen 
part of the tail For the tail to reach to the earth on 
May ao its length must be o on this scale Some amount 
of discussion has appeared In the doily Press us to the 
probability of Its attaining the requisite length and to a 
representative of the Dasly Mali Mr Crommelin suggested 
that the chances are about even but there is no method of 
determining the probable length at any particular time for 
comets tails are so very uncertain in their behaviour 

Thk Velocity of tub Solar System in Space —The 
results of a now determination of the velocity of the solar 
system in space are published by Prof Stroobant as an 
extract from the Bulletin de l AcacUmie toy de Belgique 
(No, x pp* 39-3X iqio) After discussing previous solu 
tions of the problem he takes Newcombs later \alue for 
the apex (A»a77 5°*=i8h 30m D + 35 0 ) and from the 

more recent determinations of radial velocities of stars 
calculates the displacement of the sun in that direction 
From the discussion of the velocities of forty mn*» stars 
situated near the assumed apex Prof Stroobant derives 
18-75 ta* 1 the velocity of translation of our system 
ana from fifteen stars surrounding the anti apex he derives 
ai55 km per sec Combining these results he finds that 
in regard to stars visible to the naked eve the solar 
■\stem Is travelling towards the assumed apex with a 
velocity of 1940 km per second Ibis value is n little 
less than that (19-89 ± x 5a km ) derived bv Campbell 
taking the apex obtained bv himself and is much greater 
than that (10-7 km ) found by Kapteyn It represents an 
annual displacement of 410 astronomical units Prof 
Stroobant tabulates the stars discussed br him, giving 
their positions, magnitudes spectral types &c and iihows 
that start of different types give different values for the 
velocity of the solar s>st«n thus twenty stars of the 
Orion type give a mean value of as 5 km and appear to 
constitute an individual system in tl e stellar universe 
Star Colours, —In a paper which appears in No 3 
vol xxxi of the Astrophysical Journal (April p *34) 
Prof Louis Belt discusses the reputed colours of the 
comes in double stars in relation to the known facts con 
cermag the colours of stars and their spectra 
It is a fact, established by many investigations that 
arnsng the reported colours of double start there are 
bizarre tints which are not met with among Isolated stars. 
Thdt this is not due to any physical connection between 
the comes is shown by the fact that it appears as strongly 
ki the case of optical doubles as in the case of binary 
systems The suggestion that these tints are merely sub¬ 
jective effects of contrast Is generally countered by the 
statsmepf they are not always complementary, but 
Prof Bell shows that this statement is hot conclusive 
Worn a discussion of the spectra of a number of doubles, 
and from a Dumber of experiments on artificial stars, he 
shows, fsirtjr conclusively that the reported tints are pro¬ 
duced physmoglcaUy* and have no determined objective 
sonMenet* As an example of the evidence deduced from 
•twty Of spectral type he mentions 59 Serpent!* where 
tiw orimary type i Is yellow and the secondary type U 
is blue a type U star 6f a bright blue oofcttir Is unknown 
among isolated stars and logically Improbable His 
axpqrfibents show that with artificial* stars of unequal 
mafsHudet, such as are found among double stars, 
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dazzle tints and fatigue effects probably account 
for the curious associations of colours met with In the- 
records of the colours of multiple stars and star-chisters 

Tub Formation of Saturn's Ring SYstbm —In No^ 
4403 cf the Astronotmsche Nachnchten Prof Lowell dis¬ 
cusses the causes which have produced the present con¬ 
formation of Saturn s s\stem of rings He points out that 
commansurability of period between perturbing and per 
turbed masses is a greater factor in determining their loci 
than is the more direct effect of attraction and shows that 
in the case of Saturn s *> stem the rings have thotr present 
conformations in accordance with thib principle Thus 
Prof Lowell shows thit despite its smaller muss Mimas 
has been the chief fashioner of the rings aided by 
hnceladu* and lethys in this order Not only do the- 
older divisions of the rings show this commensurabihty of 
period with the satellites but newly discovered divisions 
occur at such distances as would give commensurability 
the greatest effect 


THE WATbR PROBLEM 

'T'HE discussion on the constitution of water which took 
** place under the auspices of the haraday Society on 
April s6 was remarkable for the presi nee of two dis¬ 
tinguished foreign visitors Prof Walden of Riga and 
Prof Guye of Geneva the former having travelled specially 
from Riga in order to be present whilst the latter was 
able to arrange a necessary visit to London in such a way 
as to enable turn to present his paper in person Contri¬ 
butions to the discussion were also received from Mr 
Sutherland of Melbourne and from Prof Nernst 
Prof Walker of Edinburgh, occupied the choir and in 
opening the discussion remarked on the extreme complexity 
of the problem of ascertaining the real nature of this 
commonest of all solvents and on the great progress that 
had been made In recent years in the accumulation of 
quantitative data for its solution 

Prof Walden s paper * Is Water an Electrolyte? in 
eluded a number of observations that had been made in 
order to determine whether water when dissolved in a 
medium possessing powerful ionising properties might not 
itself become an electrolyte To secure an adequate answer 
to this question it was considered necessary to make use 
(amongst others) of media of which the specific Inductive 
capacity was greater than that of water The liquids 
selected were hydrogen cyanide, HON, form amide 

H CO NIL mtrosodimethylamine (CH^N NO formic 
acid H CO OH and sulphuric acid the first two solvents 
being characterised by a specific inductive capacity greater 
than 84 the value for water In passing it may be noted 
that Prof Walden s discovery of the use of formamide as 
a solvent represents a find * of extraordinary importance 
which oven if It stood alone would form an adequate re¬ 
compense for the labour involved in his masterly survey of 
the wide field of organic liquids this solvent appears to* 
reproduce nearly all the valuable qualities of water in¬ 
cluding its convenient freezing point and boiling point and 
its powerful Ionising properties but will mix freely with 
important groups 01 compounds which do not dissolve to 
any marked extent in water . , 

Hydrogen cyanide which with Its high specific inductive 
capacity and great fluidity provides ideal conditions far 
electrolysis was found when used as a solvent for water 
to give molecular conductivities of the order of o*ooq as 
contrasted with 300 for a salt such as potassium iodide 
the low molecular conductivity of the water dissolved in 
hydrogen cyanide finds a parallel however in the low 
conductivity of hydrogpn cyanide dissolved in water 
frormamlde with a similar specific Inductive capacity but 
much smaller fluidity, gave for the molecular conductivity 


that of water, sulphuric acid being further handicapped by 
Us extraordinary viscosity, but both solvents gave Increase* 
values for the molecular conductivity of water namely 
about 0-17 in formic acid but rising in the case of ffrfpltuncr 
acid as high as 74 From these observations it is clear 
that the conductivity attributed to the voter does not 
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depend on the physical qualities of the solvent, but on some 
chemical relationship between solvent land solute It was 
suggested by the author that water, acting as an ampho¬ 
teric electrolyte could form a salt when mixed either with 
a strong acid or with a strong base, and that the high 
conductivity of mixtures of sulphuric acid and water and 
the slight conductivity of mixtures of formic acid and 
water were due neither to free acid nor to free water, 
but to the presence of an oxonium sulphate or formate in 
the liquid The absence of conducting power in mixtures 
of water with h>drogen c>onide or formanude was 
attributed to the weakness of their acidic and basic quail 
ties and the impossibility of combining them with water 
to form & salt like electrolyte 

Prof Guje in u paper On the nature of molecular 
associations in the special case of water referred to a 
new formula by which the coefficient of association of a 
liquid might be deduced from its molecular surface cnerg) 
and showed that in the case of water at the boiling point 
it gave the factor 196—a value considerably lower than 
that (4 66 ) deduced by Ramsay and Shields but agreeing 
vlotelv with a value (1 n8) deduced by Walden by another 
method He also described the results of a calculation 
whereby the degree of association of liquid water could be 
calculated from the degree of association of steam on the 
assumption that the law of mam-action held good in both 
tates and that the value of the constant remained the 
same throughout Taking the figure 1 089 given bv Bose 
for the association factor of steam the value 1 99 deduced 
for water was shown to agree satisfactorily with those 
derived by the other method* referred to above 
The values given by Prof Guye for thfc coefficient of 
association of water at ioo° were in the subsequent dis¬ 
cussion referred to b> Mr Bousfield who potntca out that 
(if correct) they would render untenable Sutherland s theory 
that liquid water is a binary mixture of trihydrol and 
dihjdrol since even at ioo° it would be necessary to assume 
the presence of considerable amounts of monohvdrol in 
order to reduce the (average) association factor below a 
The paper bv Mr W R. Bousfield and Dr V M 
Lowry on Liquid Water a Ternary Mixture Solution 
volumes in Aqueous Solutions was un extension to other 
solutes of some curious observations made five years 
previously In the case of aqueous solutions of caustic soda 
The solution volumes of . the soda were found to vary 
largely with the concentration and with the temperature 
the most remarkable feature of the variations being the 
occurrence of a maximum of solution volume at about 
6o° C in liquids of oU concentrations The gradual con 
version of the ordinarflgslightly concave expansion cune 
Into a strongly com ex «B*vc had now been traced through 
a series of solutes—chloral hydrate sugnr acetic add 
silver nitrate potassium sodium calcium and lithium 
chlorides The curves for caustic soda were shown to be 
Intermediate between those for sodium and calcium 
chlorides and to form one member of a series of pro¬ 
gressively changing types The drooping of the end# of 
the curves was shown to depend on the occurrence during 
the preparation of the solutions of a contraction resulting 
from tne formation of hydrates Such a contraction 
indicates that water !s increased in density by combining 
with a solute in order to give definiteness to this concep¬ 
tion the suggestion was made that the density of com 
bined water is similar to that of Its denser constituent 
(dihydrol) in the free state, and that the contraction on 
dissolution is due mainly to the conversion Into hjdrote of 
lighter constituents present in the liquid As this rontrar 
tion in the case of lithium chloride solutions increases both 
above and below 40° it follows that a lighter form of 
water it produced not only by cooling but also by heat 
ing it The presence of three constituents in the liquid 
(ic* water and. steam or trihydrol, dihydrol and mono 
hydrol) is Indeed absolutely necessary in order to account 
for the complex changes of volume that have been observed 
in w at<* and in the solutions prepared from It 
Mr Sutherland's paper " On the constitution of water " 
had been circulated before the meeting and owing to lack of 
turfe was taken as read His sugMtlon that the hexagonal 
symmetry of Ice crystals may be token as evidence in favour 
of the 1 trihydrol r formula jrill now receive more serious 
consideration than would hm been the case a few years 
ago although his method of deducing the relative sixes 
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of the atoms differs from that made use of by Barlow and 
Pope and his method of packing " Is not the closest 1 
possible there is no doubt that the general scheme of 
the arrangement is sound and that tne argument from 
crystal structure to chemical constitution may now be 
accepted as both legitimate and useful Unlike the previous 
authors Mr Sutherland considers that monohydrol does 
not exist in liquid water but is present in aU salts contain 
ing water of crystallisation He attributes to it a density 
(131 in the solid and x 26 in the liquid state) considerably 
greater than that of dih>drol (1 13 and i 09) or of trihvdrol 
(0Q3 and o^) and in an appendix gives values for a 
number of its other physical properties 
Prof Nernst s paper on tne specific beat of Ice water 
and steam was read by Dr Wilsmore The survey covered 
the whole field from —200° to the highest temperatures 
but attention was directed specially to minima In tne specific 
heat of water vapour under moderate pressures and of 
liquid water at moderate temperatures both minima were 
attributed to the dissociation of complex molecules The 
question of specific heats was also dealt with in a note on 
the specific heat of water of crystallisation by Mr I P 
Sexton of Truro which was read by Dr J A Harker 
In the case of copper sulphate the first four molecules of 
combined water were found to have a specific heat 0*490 
whilst the fifth molecule gave the value 0-508 Mr Bous- 
fWld pointed out that the value 0*5 also held good for the 
combined water in solutions of potassium chloride the 
heat capacities of which could be calculated correctly by 
assuming them to be mixtures of free water hydrate water 
and salt Dr Senter pointed out that the values now 
given agreed well with tne view in support of which much 
evidence wa* available that In compounds such as copper 
sulphate four molecules of water were definitely associated 
with the metallic atom the remainder being perhaps 
attached to the molecule as a whole 

Farlv in the evening Mr H B Baker showed a re¬ 
markable experiment on the influence of purification in 
1 retarding the nciton of water on sodium amalgam the 
underlying idea being that If water could by purification 
be rendered non-conducting it might also he rendered 
chemically inactive Similar experiments on the inactivity 
of highly purified nitric acid were described by Mr Veley 
A complimentary dinner the first in the history of the 
Faradav Societ> was given in honour of its foreign guests 
Profs Walden and 0 u>c on Wednesday April 27 under 
the chairmanship of the president Mr James Swinburne 
F R S The Fnglish guests included Sir William Ramsay 
Sir William 1 lldon Sir Joseph Larmor Prof H B Dixon 
Prof Divers and Dr Chree In responding to the toast 
of the guests of the evening Prof Walden referred to the 
scientific relationship between Russia and Great Britain 
remarking incidentally that the first Russian chemist was 
an Englishman sent by Queen Elisabeth to Russia in the 
sixteenth centurv Prof Cuye dwelt on the debt which 
chemists all over the world owed to Faraday and gave 
an interesting account of Faraday s visit to Geneva when 
he accompanied Sir Humphry Davy on his tour through 
Furope T M L 


RECh VT ADDITIONS TO IDEAS REGARDING 
THE ISTERNAI STRUCTURE OF THE 
EARTH 1 


"DE\OND the superficial observation# made by geologists 
^ not extending more than about one two-hundredth of 
the radius below the surface even by Indirect means, we 
are dependent on mathematicians for our ideas regarding 
the physical state of the earth'• interior these ideas are 
based on extrapolation from physical constants obtained 
in the laboratory and their variety extends to tto number 
of possible permutations and combinations of me three 

e iysical states of matter—oolid, liquid, and gaseous 
alley s conception of a core and shdt rotating at x <fafferent 
speeds has been revived by Sir F J Evans (1878) and 
by the distinguished founder of this series pf lecturtsio 
explain the secular variations of magnetism The 
LaplacUn hypothesis, based on Clalrault • theorem, U now 

1 Abtfart of tbs Wild* Man d«W*d tn d* Man d im tr liisranr sad 
PbUosopfeW Society oe Mto ts, by Sir ThowaitH. Hottsad, fLCJvR. 
TILS. 
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being superseded in many minds by Chamberlin s 
planetesimal theory after having inspired pctrologists with 
a vain hope of finding traces of the primeval aluggy crust 
among the Archaean gneisses Astronomers prefer a solid 
globe but on grounds different from those assumed by 
Hopkins and at first accepted by Lord Kelvin Arrhenius 
concludes in favour of a gaseous core like that postulated 
by Ritter but of larger dimensions than the gaseous core 
suggested by Dr Wilde 

Theories regarding the processes of consolidation the 
gradient of pressure and the deep-seated rise in tempera 
ture are equally varied Until this year all agreed in 
assuming the earth s interior to be hot but Prof Schwarz 
now prefers to think it is cold So long as radio artm 
bodies were unknown the apparent reserves of heat-energy 
offered the world a short life but its actuarial value has 
now been increased almost indefinitely by the discovety 
of radium in embarrassingly large quantities and Prof 
Joly warns us that instead of peaceful cooling the present 

age may end In catastrophic heating 

The nearest approach to actual observation regarding 
the deep-seated part9 of the globe Is recorded by the 
seismograph as interpreted by R D Oldham who aptly 
compares the s* ismograph with the spectroscope as an 
Instrument for examining Inaccessible objects The first 
and second phases of long-distance seismographic records 
which are ouc to waves passing through tnc earth by 
approximately chordal paths show a reduction in velocity 
when there is a sufficient distance between the origin of 
the shock and the recording instrument for the assumed 
chordal paths to pass through the inner two-fifths of the 
earth s core while the distortional waves are apparently 
dispersed by refraction when the origin of the earthquake 
and the recording instrument are separated by about 140° 
The records which are confessedly too few to be regarded 
as conclusive suggest that the central core differs in 
physical characters from the outer three fifths and the 
superficial crust Similarly the vibrations that pass under 
the great oceanic depressions indicate elastic conditions 
differing from those under the continental plateaux lilt 
difference being apparent to a depth of about one-quarter 
the earth’s radius This last conclusion might be corre 
lated with the variation in the chemical composition in 
the sub-oceanic crust caused by selective denudation of the 
kind indicated by Sir John Murray in 1890 and by 
Chamberlin s theory regarding the origin of the oceanic 
depressions 

The recent discussions and new data obtained by 
geodesists and geologists to check Dutton s theory of 
isostasy have revived Interest in the deep-seated parts of 
the superficial crust The remarkable work recently done 
In India by Burrard and Lenox-Conyngham when corrc 
lated with the results of the Geological Survey arc 
especially important in showing the truth and the Iimita 
turns of Isostasy Burrard *s results indicate that the 
Himalayan heights are partly compensated bv deficiencies 
of subterranean gravity and that greater loads are main 
talned by the ngiditv of the geologically stable crust of 
the peninsula than in the folded parts of the extra 
peninsular region The deficiency of gravity under the 
outer and subHlmata>a is however equally pronounced 
in the plains near the southern foot of the range but at 
a distance of about 150 miles from the foot of the moun 
tains there is a subterranean bond of high gravity parallel 
to the alluvium filled Gangetic valley as well as to the 
four Himalayan zones-—the foot hills composed of Tertiary 
strata Hie outer Himalaya of much older, unfostillferous 
sediments the crystalline range of snow-covered peaks 
and the Tibetan highlands of fosslllferous marine strata 

Soon after Dutton published his theory of isostasy R S 
Woodward pointed out that if the highlands continued to 
rise in consequence of the reduction in their load by 
erosion and the depressions continued to sink under the 
growing weight of accumulating sediment the process 
should continue Indefinitely and mountain ranges would 
thus never be worn down, while new folds in undisturbed 
areas wbuld never arise but the geological history of 
India shows why and how this process may result in 
14 Isostatic suicide ' For ages before the end of the 
MesOsolc era the river* of Gondwanaland which stretched 
away as a great continent to the south and west poured 
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their toads of silt into the Eurasian ocean of which the 
southern shore line approached the line now occupied by 
the Himalayan snow-covered peaks With the loading 
down of the northern littoral of ( ondwanaland the northern 
part of the continent became stretched and normal faults 
were developed with a general east to west trend 
Some of the faults of this kind occurring In the Central 
Provinces were shown b) J G Medlicott so long ago as 
i860, to be pre-Gondwana (that is pre-Carbonlfcrous) in 
age, others were formed before the Upper Gondwana 
(Lower Mesozoic) strata were formed while the latest 
affected the younger Gondwana beds and became channels 
for the Upper Cntaceous basalts The general trend of 
the Cretaceous dykes in this part of India and the pre¬ 
valence of normal faults further east at about the same 
latitude, shown in various geological maps published by 
later members of tht ( eological Survey indicate the 
nature and direction of the tension produced by the un 
loading of Gondwanaland and the simultaneous depression 
of the adjoining ocean bed The process reached its 
climax towards the end of Cretaceous times when the 
basaltic magma below welled out and flooded more than 
zoo 000 squirt miles to a depth of nearly a mile 

Presumably the tension marked by faults in Central 
India existed also in ureas further north where the records 
arc now burled under the Gangetic alluvium and the band 
of high gravity detected by Burrard s plumb line and 
pendulum is probably due to concealed batholiths of basic 
and ultra basic magma which were injected into the region 
of tension after the manner described by Prof R A Daly 1 
Then followed the production of n geo$\niline parallel to 
the northern shore line of the old < ondwann mntment and 
parallel to the subsequent folds of the Himalayan range 
which are now bdng thrust over towards the region of 
deficient gravity between the visible mountain range and 
the concealed band of basic bathollths 
The data in this area are in substantial agreement with 
Daly s Idea of a persistent sub-crustal gabbroid magma 
which though possibly onlj in a state of potential fusion 
under regions of normal pressure gradient may become 
fluid in localities of protracted erosion and gradual rise of 
the northern shorc-hnc of the old Gondwana continent and 
agree in general with those amljscd by Haj ford and others 
in America In showing that isostasy can be detected only 
when the visible masses over wide areas are concerned 
further data of this kind will permit of the determination 
of the minimum loads that can bo maintained by the crust 
in old stable land surface* as compared with the apparently 
smaller loads maintained In recently folded regions If the 
sequence of events in India has bqfn correctly traced it 
should be possible to indicate xreas on the earth which 
are in danger of basaltic floodings and of later folding 
movements In South America for instance the north 
flowing tributaries of the Amazon and the Araguaya are 
possibl) developing conditions on the old land surface of 
Brazil similar to those that on ( ondwinaland preceded the 
outburst of the Deccan Trap in ( retaceous times 


THE HUIA OR bOIKDRlM 4 Ob HAWAII 

'T'HF Hula or national folk-druna of Hawaii has 
A already been casually described by tht Re\ W Ellis 
in his * Polynesian Researches and has been noticed in 
the 1 Travels of Captain Cook but it was left to Dr 
N B Emerson to undertake a detailed investigation of 
the unwritten literature of the Island and to make a 
collection of the songs sung in these performances The 
results of this studv hav been published In Bulletin 
No 38 of the American Bureau of 1 thnology We may 
congratulate this institution on having now for the first 
time, under the authoritj or a special Act of Congress 
extended its operations bejond the bounds of the American 
continent 

The Hula is a special form of folk-drama dealing in a 
series of Impassioned lyrirs with many phases of the 
national mythology and traditions The poetry is of a 
highly romantic and sensuous t\pe including themes con 
nected with human love and life the processes of nature 

1 Abwtl Injsctkw u a Cam*! Condition ud it an Mbc* offcoonuln 
buUdfof by R A. Daly (Amcr Joum Set zxi 1 1906, pp. 
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the mysteries of the spirit world, described by a senes of 
metaphors and personifications Much of it is of very 
ancient date and Is hardly intelligible even to the best 
native scholars at the present day In studying the trans¬ 
lations and analysis of Dr Emerson we cannot avoid 
the suspicion that much is vague and uncertain and that 
the interpretations may sometimes ascribe to these appar 
entlv meaningless songs a significance which reflects 
modern romantic conceptions alien to the spirit of the 
early singers Throughout the whole drama the themes 
are essentially religious The chief deity invoked is Laka 
the impersonation of the powers of vegetation who is 
addressed In special hymns and worshipped at an altar 
adorned with leaves and flowers of those plants which are 
believed to be specially acceptable to the goddess because 
they are the forms in which she prefers to manifest her 
self With her are invoked the spirits of the wood which 
resemble the fairies of Europe, Pete, the goddess of the 
vo tea no and her sister Kapo who, like the Mother 
goddesses m other ports of the world assumes a dual 
form—benevolent as a sytv&n deity chthomc or lewd the 
latter phase being only occasional 
As Mr A Lang has pointed out the mysteries of Greece 


mysti 

takes 


to 


jrstical rite, a sacrament, as he eats ha 
cs of the virtue of the goddesr that la transmit 
himself ” 

The Hula assumes various forms, A special type Is 
assigned to each instrument—the drum the gourd rattle 
the bamboo rattle a kind of xylophone, pebble castanets, 
a hollow bamboo beaten on the ground, a jew’s harp, and 
that remarkable instrument the nose-flute Others include 
the use of marionettes, or mimetic delineations of animals, 
as the shark and dog dances 
On the whole, this elaborate study of a primitive folk 
drama Is interesting from many points of view—as a 
description of savage music recorded In the recognised 
notation as throwing fresh light on the problem of the 
mysteries as a new conception of folk-poetry with its 
sensuous enigmatic lyrics Lastly It throws novel light 
on the interpretation of the popular mythology and tradi 
tlons If we cannot always accept Dr Emerson • inter 
pretatlons of the materials which he has collected, we can 
admire the industry and insight which appear throughout 
this volume 


PIGMENTATION AND CANCER 



Women playing on tfao No**flut* (Ohe-hano-tbo). 


can best be Interpreted on the analogy of rites among 
savage or semi-savage races The Hula accordingly pre 
sents notable resemblances to the Greek Eleusima and 
similar celebrations The performers arc carefully 
selected they must observe stringent purity tabus sexual 
license being prohibited they are kept In a special 
enclosure which they must never leave except With 
muffled heads and they must engage la -no conversation 
beyond its limits, above all things, they must avoid con 
tact with a corpse As the Grebk hierophant proclaimed 
1 Ye mystae to the seat '* In Hawaii the performers rush 
Into the ocean going and returning In a state of nudity 
there Is a pass-word of admission a prayer at the 
beginalag and end of each performance and a special 
•upofleattofi for the removal of tabu a ritual dress 
, modelled on the primitive fig-leaf Finally the central act 
of the rite Is a form of sacrament A cooked pig is 
brought into the assembly, and the hierophant, acting as 

S rver *' selects the typical parts—snout, ear-tips tail 
M portions of the vital organs especially the brain 
tlolo) This last It Is which gives Its name to the cere¬ 
mony He sets go equal portion before each novitiate 
Each one must etf all that is laid before him It is a 
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TAOES the absence of skin pigment predispose white men 
to cancer? This question has been answered in the 
affirmative in a paper 1 which has attracted some attention 
1 he author Dr Watkins Pitchford adduces instances of 
the inverse ratio obtaining between the degree of pigmenta 
tlon of the 8kin and of the body cavity, and explains that 
the external and internal pigmentations protect the tissues 
from excessive 4 irradiation v by actinic rays, of which 
the influence is assumed to be highly inimical to the life of 
the individual More weight would have attached to his 
observations In whatever bearing they have upon cancer 
had the thickness of the body wall been considered in rela 
tlon to the degree of internal pigmentation and the slight 
penetrating powers of many of the rays loosely called 
actinic 

White mnn is of all animate the most liable to cancer 
forms the postulate from which the author elaborates his 
views This is an old dogma which is by no means 
universally accepted as true and for certain Individual 
organs is now proven to be false For example cancer of 
the mamma te probably as frequent in Indian hospitals as 
it U In London and it ts as common in the mouse as it is 
tn the human female It certainly occurs in the native 
African negress more frequently than was formerly sup¬ 
posed However the author brings this first postulate Into 
line with his second 4 tho absence of effective pigmenta 
tion or other form of external protection in white man 
is the primary cause of his liability to cancer the same 
holds for domesticated animals The liability to cancer 
should therefore be found increasing In proportion as pig¬ 
mentation is decreasing and the true albino of any species 
man included should display the greatest liability of all 
A table Is given to illustrate the scale of liability of black 
brown rod yellow and white races of man by esthna 
tlons of probable 4 cancer death-rates for Zulus Tamils 
Red Indians Chinese, Italians English, Dutch, and 
Swedes The figures can be definitely stated to be worth¬ 
less for purposes of comparison Those for the Chinese In 
the United States are meant to show the intermediate 
incidence of cancer in the yellow race but why not have 
chosen the Japanese, who nave relatively excellent notional 
statistics showing more than sc ooo deaths annually mod 
who admit that this number Is far short of toe total, which 
would represent a death-rate probably not leaf than In 
England? The Italian figures presumably represent 
14 brown * man but the Italian national statistics are 
among £he worst in Europe, and cannot be compare! with 
English statistics The table merely gives a list of In 
creulngly worthless figures and co rrespondingly untrust¬ 
worthy records of the occgrpeQce of cancer The argument 
would however break down for another reason—by Un 
failure to explain the frequency of cancer In toe negroes of 
America as contrasted with Its real or appardm in frequency 
la Africa * 1 
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The genertl application of an Inverse relation between 
degree of pigmentation and liability to cancer cannot be 
maintained, and it fails equally when applied to explain 
the varying Incidence of the disease in different anatomical 
sites of the body For carcinoma of the breast the argu 
meat is much as follows The woman of the white variety 


objecting 
has no 


_ and 
las no pig 


of mankind stands erect with her mammae pro, 
fully exposed to direct solar Irradiation she 1 , _ 

ment or hair to aid her delicate translucent skin tn protect 
ing the glandular epithelium lying immediately beneath 
the surface She covers her bosom with a single garment— 
Che flimsiest of white silk blouses The man in addition 
to wearing shirt and underclothing protects his chest from 
irradiation by coat and waistcoat of dense cloth and of 
•dark colour Hence there are ioo cases of cancer of the 
breast in the woman to one in the man The differences 
between the male and female and between the mammary 
glands m the two sexes are not of the subordinate import 
ance assigned to them in determining the onset of cancer 
They are of primordial Importance since the difference 
between the male and female obtains for all species liable 
to carcinoma mammae 

The frequency of this form of cancer in the woman 
requires to be considered almost certainly, from totally 
different points of view Not only do the site* of prcdllec 
tion vary from one class of vertebrate to another but if 
the Mammalia themselves be considered some species are 
•very liable to cancer of certain organs from which others 
even nearly allied are relatively or altogether exempt as 
Illustrated, eg by the variations in the frequency with 
which the mamma is attacked The liability of the woman 
Is merely a peculiarity shared eg with the female of the 
mouse and dog whereas in other domesticated mammals 
eg In the cow cancer of the mnmma is practically un 
known Eaual degrees of 1 irradiation will not 
harmonise the parallel liability of the woman and the 
female wild mouse to cancer of the momma nor will 
differences in irradiation explain the exemption of the 
cow and the pronencss of the tame albino and the wild 
grey mouse to this form of the disease 

These specific differences In liability depend in part at 
any rate on something more than external conditions 
Under Very divergent conditions as regards habits (ex 
posure to daylight), environment and food the Incidence 
of cancer may be parallel as in the case of the tame and 
wild mouse Therefore innate fundamental tendencies of 
much biological Import cannot be dismissed by assuming 
that cancer occurs in the mamma of dogs because the 
abdomen is * Irradiated * through sitting up when 
u begging " or in consequence of a too great fondness for 
lying before an open fire Nor can the biological sigmfi 
cance of the sites of predilection for cancer of the rectum 
and uterus in mankind be explained by their corresponding 
with the sites on which a full bladder focusses actinic 
rays! The assumption that organs which are dark red or 
brown In colour are lets liable to cancer than organs of a 
lighter colour will not explain why primary carcinoma of 
the Uver Is more frequently recorded in cattle titan in other 
domesticated mammals 

A real and grave Increase tn cancer ts asserted to have 
occurred during the past fifty years and the attempts to 
allay tendencies to public panic by soothing assurances to 
the contrary are stated to be a praiseworthy policy but 
Intentionally misleading This Is rather a grave charge to 
bring, without substantiation against investigators who 
have as much claim to be taken seriously as has Dr 
Watkins- Pitch ford in his explanation of the Increase he 
ftUegea, viz that there has been a decline In the use of 
'•OOWep garments dunng the past fifty years a change in 
thftcokmr of the clothing worn and that black broadcloth 
stud black silk have ceased to bo the clothing of resoectable 
•petety except the clergy who enjoy a “privilege of 
# and with It a low cancer death-rate. 

Ip abort, th+ prevention of lancer Is represented as a 
gutter of effective protection against solar Irradiation to 
JTOdLwhlte man, having lost his pigmented skin exposes 
Mw# both blindly and nakedly but we pouee to Mk 
Hbfff Ip it then, that the black-coated mouse Is as liable 
lb fitter as 4 s the albino? We wonder If the difference 
J* tfcfe recorded freouency of cancer in black and white 
Min is the result of Imoerfhet importunities for observing 
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the disease in the former and of the attainment of the 
cancor-agc by a smaller relative number of Individuals 
We remember that the black man and woman are bt 00 
means exempt from cancer and we regret that the drudgery 
of putting tneir opinions to a sufficient test is not under 
taken personally by a large army of arm-chair speculators 
who essay to write on the nature cause, prevention, and 
cure of cancer This punishment should certainly be thdrs 

£ F B 


CHEST DEVFJ OPMFNT IN BOYS IN NEW 
SOUTH WALES 

r PHF New South Wales branch of the British Science 
A Guild luis jubt circulated a report in which It states 
that a special sub-committee investigated a number of 
points In connection with the physical development of boys 
in New South Wales and compared the results with those 
of other countries It was found (1) that the average 
girth of English boys round the chest is roughly 3 6 inches 
more than that of boys in New South Wales at seventeen 
years of ago, (a) Tasmanian boys have always measured 
rather more than New South Wales boys round the chest 
and at the late age of sixteen or seventeen years they 
como approximately to the Fnglish average (3) the chest 
growth of the New South Wales bo) is at all ages much 
leu than that of the Washington boy vis at rune years 
nearly 1 inch at ten years mori than 1 Inch between 
thirteen and fifteen years 1} inches or more (4) as a 
result of this the lung capacity of New South Wales boys 
averages at all ages much leu than that of the American 
boys, and the deficiency vanes from 500 c c at nine year* 
of age to 625 c c or more at sevrntei n years 

The committee found it difficult to give a complete 
estimate of the causes of this devitalising condition the 
factora at its disposal being too indeterminate but the 
suggestion Is offend that the habit of the young Australian 
of leaning against lamp-posts and door-posts or the 
difficulty with which he can be got to walk for an outing 
so long as there Is a conveyance to be had or his inveterate 
custom of supporting the games of cricket and football by 
leaning across a fence or resting his form upon a shaded 
bench while he bets upon the odds or barracks more or 
less enthusiastically have to be considered in this con 
nection 

The executive council of the Guild at Sydney passed the 
following recommendations —(1) that the attention of the 
Covernment and municipal councils be drawn to the 
supreme importance of providing areas specially set apart 
and adopted for the purpose of healthy games It being 
understood that such areas should be left bore of trees and 
flowers save on border* and should be provided with 
running tracks and facilities for cricket football lacrosse 
basket ball and simihr games (2) that as the principle 
of taxing the unimproved v ilue of land Is a direct dis 
couragement to schools to provide such areas representa 
tlon should accordingly be made to the Government and 
to municipal councils to allow some subst mhal concessions 
to all bona fide schools providing adequate playgrounds, 
such pla> grounds being like parks rcilly a guarantee of 
the people s health 


THE ADMINISTRATION OF ANESTHETICS 
"pHF report recently presented to Parliament concerning 
4 ” deaths resulting from th 1 administration of anns 
thetics (Cd 5111 prire id) touches upon a matter of grave 
public interest, in which 1 Xpert medical opinion and ques¬ 
tions of pure science and the common sense of the Intclli 
gent 1 man in the street alike contribute We mav say 
at ortce that the report appears to us to be of high value 
It recognises a danger that for many years past has 
welghea very Seriously upon the minds of those who know 
the danger namely of sudden death during the adminis¬ 
tration of chloroform and it ends by recommending towards 
the remedy of this danger that a small standing committee 
or commission should be appointed to deal with the subject 
under the control of the Home Office 
The body of the report although offering no doubt, 
points open to criticism by Individual authorities, la, on the 
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vhoje unexceptionable os an expression of the resultant 
iplnion received from many different sources It is recog 
used at the outlet that a cirtam number ' of deaths are 
tue to preventable causes and that a certain number " of 
leatha are inevitable which obviously signifies that the 
ictual numbers of preventable and Inevitable deaths are 
)ulte undetermined One of tfie first services to be expected 
rom a standing committee of experts would be Information 
is to the relative proportions between these two classes of 
leatht. Idiosyncrasy as a factor cannot be eliminated 
\nttstheties, like all other poisonous drugs act differently 
m different constitutions Alcohol in known quantity doej 
lot necessarily produce identical effects upon different 
arsons but as regards (hloroform ether and other 
>oisons before we aro entitled to appeal to idtosimrasy 
ve require to know what quantity of any one of these 
)son* may have been actually administered Such in 
ormation might usefully be acquired at small cost by a 
Winding committee of the Home Office and made avail 
ible to the medical profession and to the intelligent laity 
n a convenient form 

The use of anaesthetics 14 of longer duration M inclusive 
presumably of chloroform for the purposes of minor 
lurgery including dentistry is considered in paragraphs 
) and 10 of the report Although evidence was offered 
3 n behalf of the Incorporated Society of Extractors and 
Adaptors of Teeth to the effect that there had been 
1240167 Administrations of general anistlvtjcs bv 
members of the society *Uh onh one fatal ai odent the 
committee is of opinion that the administration of those 
nnmsthetic* the effect of which Is of prolongt-d duration 
should be confined to qualified medical men 

The report is almost precisely on lines recommended bv 
the Ceneral Medii al Council in that it urge* the need of 
k-cdslatlon that it recognises the necessity of limiting the 
administration of general in aesthetic* to quahfird medic d 
and dental practitioners and of prohibiting single handed 
anaesthetising and operating 

There Is no doubt that this report mat proie to he the 
Initial point leading to the icquisition of much useful 
knowledge and to preatlv inerrnHed safety in the increasing 
number of cases where thanks to I-ord I istcr and to the 
s>stem of aseptic surgerv operations are possible and 
ansQSthetirs therefore required In the words of the report 
there is need vet for murh careful clinlnl observation 
controlled If necessary bv physiological experiments 


MFTRIC MEASURES 

'T'HIJ Decimal Association has recently issued a nriular 
1 on the progress of the metric system of weights and 
measures in this country and also two papers written by 
Mr Aldred F Barker director of textile industries at the 
Bradford Technical College advocating the adoption of 
the metric system in the textile trade It appears from 
the circular that tho total number of metric weights and 
measures verified in the United Kingdom during the year 
ended March 31 1909 was 8797 As this was the first 

>ear in which the obligation upon local authorities to 
distinguish between metric and imperial weights and 
measures in their returns to the Board of Trade was 
enforced comparisons of this total with the totals for 
previous years us furnished in the returns would neces¬ 
sarily be misleading, but It Is evident that the metric 
system is making steady headway here Of the weights 
and measures verified and stamped in this country during 
the year m question, x in 1^80 belonged to that system 
Opponents of the metric system have an axiom to the 
effect that whatever Its merits, its compulsory introduction 
would be absolutely disastrous to the great textile Industry 
Mr Barker s papers form a highly technical refutation of 
'this axiom j He shows that tne metric system could be 
adopted by tne Industry with a minimum of inconvenience 
apd that It would afford a more methodical and practical 
basis for those mysterious lists and tables which are to 
the textile trade what the Nautical Almanac is to the 
Astronomer 

Mr L J Spencer of the Mineral Department British 
Museum has contributed to the March number of the 
Mthertlogical Magaaine an interesting paper on the weight 
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of the * Cullman ’ diamond and on the value of thd'carpt 
weight lie directs attention to the discordant values 
given by various authorities for the weight of the 
Cullinan diamond expressed in carats* ana points out 
that the adoption of an international standard catat would 
be the best means of preventing such discrepancies in 
estimations of the weights of precious stones The 
metric carat 1 of 200 milligrams the adoption of which 
was advocated by the International Conference on 'Weights 
and Measures in 1907 as a universal standard hat met 
with considerable support abroad but diamond dealers in 
this country are not at present disposed to abandon their 
time honoured but diverse-valued carat of about 3V troy 
or avoirdupoiH grains the various equivalents adopted for 
which by different firms do not appear to cause much 
inconvenience to the trade In these circumstances only 
the exclusive adoption of the metric carat by all the more 
important foreign States would render official action 
possible towards 1 ts legal recognition or compulsory adop¬ 
tion in tho United Kingdom 


FI AO 1 / STUDIES 


X/f R C I MOORK has followed up his studies of the 
Mwomvcetcs of Fit ton Countv in Nova Srotix by 
a short account of some Nova Scotian aquatic fungi re 
(erred to the species Saprolegnla, Achy la Aphanomyces 
Leptomitus and Saprotnyces The paper which is pub¬ 
lished in the 1 ransactions of the Nova Scotian Institute 
of Science (vol xn part ill ) contains figures and descrip¬ 
tions of the anthcrtdia and oogonla for most of the 


s pet tes 

An important contribution to the literature on the 
Myc*tozoa is provided by the list of species from Ceylon 
compiled by Mr i Fetch which is published in the 
Annals of the Rovat Botanic C jrdens Peradenlya (vol 
iv part vi ) The list enumerates 102 species the 
majority of which are also found in Europe Alwisia 
hombarda and friowcma aurctnn are two tropic il species 
record* d from the wet country The commonest species 
are Didymium effuxum Physarella mttabihs and Hcmi 
ttichxa clavata Physarella may be said to invade the 
laboratory where it develops on logs kept for growing 
other fungi Mr Fetch notes that there Is a greater 
tendency for the pla-miodium to wander than In Europe, 
which he ascribes to the greater rainfall and humidity 
Strmomtu herbatica Physarella and Didymium effusut* 
hj\e been gathered from the crowns of palm trees ao fact 
from the ground Pcruhaetia chrytosperma frequently 
ascends to a height of so feet on Bom box trees 

Mr F*t*h has ilso prepared a second part of his 
revisions of Ceylon fungi whirh appears in the tame 
number of the Annals As a result of the examination 
of fresh specimens a number of specific names have been 
reduced to svnonvms It is noted that certain characters 
generally regarded as specific may sometimes be merely 
variations due to weather Thun the while gills of Lepfofa 
Zeylamca in showerv weather pass through a yellow stage 
before tbanging to red where™ in fine weather the yellow 
stage is not evident Again the stipe of tepiota pyrrhaatj 
which ordinarily bears an annulus and scales, appear? 
smooth ind rmglesa when grown In a saturated atmo¬ 
sphere With reference to the genus Auricularia the 
author offers several reasons for recognising two specie** 
Hirnrola polyincha and iuticularia tremellota both dis¬ 
tinct from the common European species Auricufari* 
auricula jwdat 

The October (1909) number (vol exvili , part vlll) of 
the SttsungjbertchU for KaistrUcken Akafomie for Wintn 
tchaften Vienna is entirely devoted to botany Prof 
von Hdhnel contributes a further set of notes on JavaaAe 
fungi He creates a new genus Treubiortiyces far a 
fungus (Nectnarese) collected on leaves of Ficus sfestica 
which bears rough patches of Clustered hyphai surmounted 
by long hairs Another fungus LimacuUnm iau MKlfi 
taken on the same host Is characterised by a p ayl tha du m 
raised on an under layer of hyphte the xuHcuWi, -aUhich 
bears short round -cells and stellate, spores In the sump 
number Dr P Frfischel communicates a short paper oq 
the latent period in heliotropic experiments, in which Jtu 
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coftfirnj* the result* of Bloauw that the light of a mercury 
▼mpou lamp or direct sunlight acting lor a period of 
i/*oooth second Is sufficient to produce a stimulus Mr 
P Ktilbl describing his experiments on the hefiotropic 
sensibility of Woody plants notes that shrubs are more 
sensitive than trees 


UNIVERSITY AND EDUCATIONAL 
INTELUGENCE 

Cambridge —Honorary degrees will be conferred this 
term upon Sir Oliver Lodge IRS principal of the 
University of Birmingham and Prof W H Perkin 
P R.S. professor of organic chemistry in the Victoria 
University of Manchester 

Mr K J J Mackenzie has bten Appointed university 
lecturer In agriculture for five uars as from January 1 

1910 

Dr T Percy Nunn vice principal of the London Dav 
Training College will give a Ic< ture on psychology and 
some problems of education on l riday May 13 at Con 
vHle and Calus College The lecture will he open to all 
interested in the subject 

Oxford —The Romanes lecture for it) 10 will be 
delivered in the Sheldoman Theatre on Wednesday May 18 
at » 30 p m by the Hon Theodore Roosevelt ex President 
of the United States of America The subject chosen bv 
Mr Roosevelt 1* “ Biological Analogies In History * I-ord 
Curaon of Kedleston Chancellor of tho University will 
preside 

The first Hallcv lecture established in honour 
and memory of Fdmund Halley (sometime Savillan 
professor of geomrtrv in the University and Astronomer 
Rovai) in connection with his important contributions to 
cometary astronomy and to our knowledge of the mag 
netfan of the earth will be delivered on Tuesday 
May to at ^ 30 p m in the University Museum by the 
founder Dr H nrv \\ tide V R S The title of the lecture 
Is On Celestial Ljectamenta ” 


Dlt C J Coddard Linnein Mailcav fellow in zoology 
Sydney has been appointed by the council of Stellenbosch 
College South Africa to the chair of zoology and geology 
to succession to Prof R Broom 

Thr thirtv-seventh annual dinner of old students of the 
Royal School of Mines will be held on Thursday May 26 
at the Hotel Cecil The chair will be taken by Sir 
Thomas H Holland KCIE F R S 

A course of eight lectures on 1 The Chief Animal and 
Vegetable Pigments " will be delivered In the Physiological 
Institute (t nvversitv Collegn) of the University of Tendon 
on Fridavs during May and June commencing on Friday 
May 6 by Dr S B Schryver Tho lectures are open to 
alt students of the University and also to all qualified 
medical men and other persons who are specially admitted 
Ir an article in tho current number of the Oxford and 
Cambridge Review Mr John C V Bevan formerly 
Rhodes scholar and fellow of University College Oxford 
combats a statement which has been circulated* that there 
Ik no return to the countries which send Rhodes scholars 
to* Oxford It appears that of elghty-two Americans 
eighty-one have returned home while one has accepted a 
drivers!ty appointment In England Of fifteen Germans 
fourteen have returned to the Fatherland and one has gone 
to America Seventy-eight colonials have completed their 
tttmra as Rhodes scholars fifty-one have already returned 
to tfililir colonies twelve are completing a further course of 
vtumr before they return three have obtained appointments 
In Ftttia two fa colonies other than their own two in 
fe rt i tf i countries one is temporarily engaged In parochial 
woriMh this country four hove accepted teaching posts in 
FnffW* universities but are hoping to secure professorial 
ap p o ft l tnttents 1ft their own colonies three only have decided 
mmMSf to settle in England 
A ■■Afl aii as to the disposal of the balance of the grant 
to t yUtodfr collages of too ooof for 1909-10 and as to 
d toiiBto to tits list of participating colleges has been sent 
to th* Tre asu ry by the advisory committee on the grants 
Tito Mforii together with Treasury Minutes thereon has 
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been printed and circulated as a Parliamentary Paper (no) 
Phe committee has already recommended the payment to 
the recognised colleg n of general grants for the year 
1909-10 on the same basis as in the two preceding years* 
and it now recommends the payment of further grants to 
thirteen colleges varying in amount from aooo l to Victoria 
University Manchester to 500 1 to University College, 
Reading T he committee has had under consideration 
whether any nc.w colleges should be added to the list of 
those which participate in tho Treasury grants Special 
attention has been given to the claims of Hartley College 
Southampton Royal Albert Memorial College Lxeter 

Past London College and Birkbeck College London 
Hie committee recomnunds in regard to Uartlev College 
Southampton that it shall not remain permanently on the 
list of university colleges in receipt of Treasury grants and 
that its grant reduced to 1500 1 shall be continued for the 
year ending March 31 1911 but no longer I he committee 

lias felt unable to recommend the award of a Tn asury 

S -ant to the Royal Albert Memorial College Fxeter and 
irkbeck College It recommends however that the Last 
London College be awarded a grant subject to conditions 
set forth in the report and will consider at what amount 
the grant for the quinquennium beginning with the year 
1910-11 shall be fixed The Treasury has concurred in the 
committee * recommendations and will give effect to thpm 

Two fellowships to be known as the A K 1 ravelling 
Fellowships are to be established in the British Isles by 
M Albert Kahn of Pans for the purpose of providing 
selected persons with bourses de voyage to enable them to 
travel In foreign countries Lach fellowship is to be of 
the value of 660/ This sum is to be expended by each 
fellow as to 600J in defraying his travelling expends and 
as to 60 1 in the purchase of books and souvenirs The 
only condition which each fellow is required to fulfil is 
that he shall at the expiration of his fellowship prepare 
a report containing his Impression of the countries he has 
visited ft Is the desire of the founder that these travel* 
shall be used as an opportunity of acquiring knowledge 
and experience which will be of use to the fellows in their 
future careers as teacher* scholars or investigators M 
Kahn has arranged that his intentions shall be r irried out 
by a board of trustees consisting In the first Instance of 
the Jx>rd Chancellor the I*ord Chief Justice the Speaker 
of the House of Commons the principal of the University 
of London Lord Avebury as nominee of the founder and 
a sixth person to be elected by the other trustees 1 rom 
an article In the Tttnes it appears that the trust Is to bn 
associated permanently with tho University of I ondon nnd 
this has been carried into effect bv the principal of that 
University being appointed as one of the trustee s He will 
also net as the honorary serretan to the trust and the 
office through which the trust will be administered will be 
in the University building The trustees tn\n been in 
structed to Invite nominations from th Viee (_himc llor or 
other executive head of each of tin universities in the 
Lnitod Kingdom from the president of Iho Ro\al SoUetv 
and from the president of the British Aradeim although 
they are not required to confine their election to the person* 
so nominated 

T ast September Dr A D Waller T R S delivered nn 
address to the University of Californi 1 »nd the substance 
of It Is published in tho current issue of Science Progress 
as an article entitled Tho Universitv of Ixmdon and in 
Imperial Institute of Science Dr Waller dire* ted atten 
tion to the Immediate future of the Universitv and to some 
of the first principles that determine tht healthy university 
in the healthy community Incidentally he pointed out 
that It Is upon the combination between teaching and re¬ 
search and not upon their separation that the Intellectual 
welfare of a community and of an individual depend* The 
beat guide to any district of knowledge i* the man who has 
been there himself a* on explor r or as a pioneer Discuss 
ing university research fellowships he maintains that no 
condition of life 1* more enviable than that of a keen 
bralu,cd man during the best ten vears of intellectual life 
from sav the age of twenty five to that of thirty five in 
receipt of a salary of 200J for teaching during half the 
week and of a fellowship of 200J for researching " during 
the other half l nder such conditions of life the return 
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m teaching power wilt repay the outlay In mono}, and that 
from among the workers thus supported the exceptional 
man will be far more likely to emerge than W the case 
now The practical measures by which it is possible to 
give effect to this dual principle in London are such as 
would at the same time constitute sn intercollegiate bond 
of union formed by the university between its colleges 
schools and Institutions through Its faculties and boards 
of studies The formation of this bond of Onion should 
consist in the foundation of an Imperial Institute of Science 
and Learning of which the present Imperial Institute 
building should be the homo and headquarters and its 
personnel select panels of university research fellows Such 
panels should consist of professors, recognised and pro 
bationary teachers and other distinguished persons In 
London In the United Kingdom, and in His Majesty’s 
Dominions beyond the Seas, selected and nominated by 
boards of the faculties appointed by the university 


SOCIETIES AND ACADEMIES 

London 

Royal Society, April 28 —Sir Archibald Geikte K C B , 
president In the chair —R B laagstsr The rotatory 
character of some terrestrial magnetic disturbances at 
Greenwich and on their diurnal distribution The piper 
commences with an investigation of the changes in direc 
tion of the line of total magnetic force at Greenwich on 
1903 October iad i8h to *3h when a considerable mag 
netic disturbance was in evidence Measurement# of the 
published registers of all three force components were made 
at equivalent time Intervals of about five minutes whence 
Is obtained a diagram showing the variation of the force 
component perpendicular to the line of tot'll force The 
diagram shows there was an almost wholly rotatory motion 
of the transverse disturbance vector, the trace consisting 
of six distinct convolutions varying greatly in size but 
consistent in anticlockwise progression Several other dis 
turbances during epoch 1900-7 are examined in detail and 
it is shown that a right or left handed rotatory character 
In the motiot) of the disturbance vector was of fairly 
frequent occurrence while change from left to right not 
uncommonly occurred about midnight It was also found 
that the same direction of rotation often persisted for 
several hours and tables of the diurnal distribution of 
right and left hand rotatory disturbance are furnished to 
show that those of right hand character were entirely 
absent during the hours 4 pm to 9 pm while mean 

time the left handed rotations were very prevalent and 
reached a notable maximum at 8 p m Other points In 
the diurnal distribution are noted including the more 
decided effect resulting from a seasonal grouping of the 
seventy disturbed days dealt with—D Orson Wood The 
liberation of helium from minerals by the action of heat 
Fxperiments were made to determine how the volume of 
helium liberated from radio-active minerals by the action 
of heat depends on the temperature and on the time for 
which that temperature is maintained in particular with 
th o view of the future use of heat to release all the helium 
contained In minerals not easily treated bv chemical 
methods The minerals experimented on were monazite 
and thorinnite the one comparatively poor and the other 
very nch In helium The ground minerals were heated frt 
vacuo in tubes of Jena glass or quartz by an electric 
hcitor consisting of a single coil of nickel wire to tempera 
tures Up to iaoo° C which were measured bv a Pt 
resistance thermometer or a Pt Pt Rh thermocouple 
The gil released was purified by drawing it through KOH 
and P O* tubes* and finally by Ha —K electrodes The 
volume was measured in a modified McLeod gauge (de¬ 
scribed by Prof Strutt Proceedings vol Ixxx) specially 
constructed Tor the measurement of yohimes over a large 
raqge—1 cc to 1 c mm Curves are given to show the 
volume of helium liberated with time at constant tempera 
tures (a5o°-iooo° C) and alto tilt percentage of the total 
cqntrnt obtainable after prolonged heating at the different 
temperatures The way in which the gas must be sup* 
posw to be retained within the mineral to accord with the 
results obtained Is dismissed and it Is concluded (1) that 
heat mav be used for the complete liberation of the gas 
If a sufficiently high temperature (about 900° C) Is 
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reached and (1) that the results are in agreement with tile 
supposition that a small proportion of too gas Is diffused 
through the mineral and that the remainder Ts concentrated 
in very minute cavities within it—Prof Swale VIw—HU 
The cnromophil tissues and tha adrenal medulla The 
author gives an account of the gross anatomy and histology 
of the chromophil tissues in mammals, ana especially To 
the dog Descriptions and drawings of the groups of edits 
In the sympathetic ganglia and of the chromophil bodies 
in other regions are furnished, and comparisons are fnddo 
between their structure and that of the adrenal meduRa 
An extract of the abdominal chromophil body of the dog 
has precisely the same powerful effect upon the blood 
pressure as an extract made from the medulla of the 
adrenal There seems no reason why one cannot admit the 
hypothesis that all the chromophil cells have an internal 
secretion, though this process Is more completely elaborated 
In the larger chromophil bodies and In the adrenal medulla 

Royal Anthropological Institute, April 1*.—Sir Herbert 
Rislcy K C I E , president in the chair —S Haxzledlne 
Warren Charcoal burning In Gpplng Forest The 
industry was carried on near Chlngford in 1908 and 1909, 
but has since been given up The structure of the 

burners hut was quite on prehistoric lines The technical 
terms used by the burners are also survivals, many of them 
being Anglo-Saxon or French —N F Rebartt and H C 

Ooliyor Additional notes on the British camp at 

Wallmgton fhe authors described the excavations made 
when buildings were being erected on the sito of the 

camp no vesflge of which was apparent until the ditch of 
the camp was cut through in the course of digging founds 
tlons the whole area having at some time been levelled 
for cultivation Numerous objects were exhibited which 
had beon recovered from the aitch including stone imple¬ 
ments mealing stones loom weights spindle whorls and 
large quantities of pottery Including drinking cupe and 
cooking pots some of which contained charred grain 
Some traces of bronze were found Including a bronze 
fibula pointing to the date of the camp having been of 
early Iron age possibly about 50 b 0 Some of the stone 
implements were considered to be of foreign manufacture 
and although most of the pottery was very coarse jand * 
probably made locally a portion of It was evidently 
imported from Gaul Particular attention was directed to 
some perforated tiles which had apparently been used as 
u grids # one actually having been found lying near a 
cooking pot upon a hearth at the bottom of the ditch 
Similar tiles had not previously been found in Great 
Britain An amber bead showed probable intercourse with 
Scandinavia In the ditch itself there was no trace of 
Roman or Romano-Bntish pottery although a small 
quantity of such ware was found In the humus which lay 
above the original land surface, and which had been 
washed or carried down by the plough from the higher 
ground The authors considered that the camp had been 
destroyed or abandoned about the time of the Roman 
entry into London The camp which covered several 
acres had apparently held a considerable population which 
practised weaving and the potter’s art cultivated grain 
and possessed or at alt events consumed, the ox and 
horse the bones of which were associated with thole of 
boar and wolf or dog 

Royal Meteorplogieal Society Aoni so,—Mr H 
Mellish* president In the chair —R G K Lompfort and 
R toriMt Tine squalls and associated phenomena gt 
line squall is usually associated with the displacement of 
an atr current moving from south west by a colder ettffatt 
from north west The authorf investigated the phenomena 
associated with several well marked tine squalls, and 
showed by maps with isochronous lines the direction of 
front and the rate of advance of the various storms aerype 
the country ^ 

Linnean Society April at,—Dr D H Scott F.Rf. v 
president, in the chair —Mis* jtf G lykn The anatomy 
of WehtnUchia mlrabffit fn fhe seedling and yidalt stags**. 
The development of the ridges bearing Inflorescences has 
been studied On tbs whole the investigation Jws*aerw 
i further to confirm the Impression of the abendwt mm W 
1 the plant It may Indeed, be described M ah* 1 fdvt 
seedling *—Prpf P ffeotn Die von Mr S$pgh fcfc 
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Jttff 1908-Miirx 1909 auf den Seychellen gesamraelten 
Andtomyldse, mit den Gattungen RhinU una Idlella — 
Qir Malcolm Burr The Dermaptera of the Seychelles — 
®r J J Taaoh The 'Pteropoda and Heteropoda collected 
by the Percy Sladen Trust Expedition in the Indian Ocean 
—Df G Biutorisln Die pllzmOcksn Fauna der Sey 
tihalten 

Mathematical 8ociety April 28 —Su W D Niven, 
president, In the chair—Dr W F Sheppar d The 

accuracy of interpolation by finite differences (second paper) 
—G H Hardy Theorems connected with Maclaurin s test 
for the convergence of series —Lieut -Colonel A Ounnlh* 
taps Two notes on the theory of numbers ( 1 ) the 
factorisation of a fr +i (a) the indivisibility of s'* a by £*» 
f being prime 

Paws 

Academy of Sciences April 18 — M tfmile Picard In the 
the chair —The perpetual secretary announced the death of 
Julius KUhn correspondent for the section of rural 

economy—Arthur R HI nice The solar parallax deduced 
from micrometric observations of Eroe made In 1900 and 
1901 The final result of the micrometric observations is 
w»Mo6 # ±o«oo4 f The results obtained by the method of 
passages are less exact—M OKaooblnl Halley’s comet 
The comet was observed on April 17 at the Paris Observa 
tory Its present magnitude is between 2 and 2 5 The 
head of the comet Is a circular nebulosity 30* to 35' in 
diameter with a strong central nucleus and no tall could 
be distinguished - L -M TiltsSloa A new class of surfaces 
—A Wondol The linear functional equation —A Point 
The mode of action of driving wheels —C E Ouyo and 
H B eha p p er The Internal friction of metals at low 
temperatures The metals examined were copper sine 
gold nickel palladium and platinum and the tempera 
tures ranged from + ioo° C to —195° C —M Msnnsrst 
The movements of a liquid in a tube The damping of 
the oscillations of a liquid column in a U tube follows two 
lpws according to the nature of the damping Similar 
results are found in the uniform flow of a liquid m n 
rectiHnear tube —L Plooh Ionisation by the pulverisation 
of ttoulds —MM d* Broglls and Brlamrd Ionisation by 
bubbling and chemical reactions —Louis Dunoyor Con 
cerniftg the formation of the kathode rays In the pro¬ 
duction of the kathode rays the nature of the kathode is 
usually regarded as unimportant An experiment is 
described In which the ordinary conditions of working are 
followed and in which the nature of the kathode directly 
affects the phenomena obtained —H Baublgny The con 
stltutkm of the dithlonates and sulphites Dithionlc acid is 
regarded as HO, S—SO, H and sulphurous acid as 
H SO*.H the evidence on which these formula are based 
being given —B Peurnsau The alkaloid of fseudo- 
cinchona africana and its saponification by alkalies The 
alkaloid of PBeudocinchona resembles yohimbine and a 
comparative study of the two bases hak therefore been 
made—Marcel Qwrbst The constitution of the alcohols 
resulting from the condensation of the secondary alcohols 
with their sodium derivatives The oxidation products of 
the condensation product from capiyl alcohol have been 
examined and lead to the view that the alcohol Is 

CH # (CH,), CH(CH,) CH f CH(OH) (CH B ), CH, 

—A. B ar g The action of silver oxide upon elaterine* The 
chief product of the reaction is a quinone named elaterido- 
tfttintne acetic acid being also formed— E LBgsr 

AloSnose, a sugar from aloin —L 4 on Brsnel Cyclo- 
hsxanetriola and their derivatives —I Bleringhem and 
Paul Blgulsr A new species of shepherd s purse (Captella 
Vigwimj produced by mutation —Silvanus P Thompson 
The physiological effects produced by an alternating mag 
netitt laid. On placing the head inside a bobbin carrying 
ail alternating current (field 7400 C G S units) and closing 
the-eyes, the effect of a feeble vacillating fight is produced 
the period of thh fluctuation not telng well denned —A 

r Vs ii t v gt Remarks on the preceding note by Silvanus 
Thompson The phenomena noted have been known 
to physiologists since 1893 —Oh Ohlri and M 
iB H fsft hsl u A method of preparing a serum very free 
tape* electrolytes by electrical dialysis. By electrical 
mm is the conductivity of ths serum was reduced to one 
tWf[h of Its original amount The purified serum was 
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very readily precipitated by the addition of smalt amount* 
of alcohol the temperature of coagulation was much lower 
for the purified product —E BatalUon Complete embryo- 
gcnesisproduccct in Amphibia by the puncture of the virgin 
egg Tne egge of Rana fusca were punctured with a short 
stylet of glass manganm or platinum the slxe of the hole 
being from 0*03 to 0*08 mm Segmentation started in the 
treated eggs as rapidly as In eggs Impregnated In the- 
ordinary way A dozen free larvce resulted from nine sets 
of operations —J Brldri and L NB g r s The nature of 
the parasite of epizootic lymphangitis The experiments 
described favour the hypothesis of the blaitomycelian nature 
of the parasite —E L—1 *4 , R D*br4, ana G Simon 
The presence of virulent germs in the atmosphere of 
hospital wards Diphtheria bacilli were proved to be 
present In the air of the diphtheria wards —F Oarrlgou 
A rapid and certain method for recognising In a mineral 
water the presence of metalloids and metals 

April S5 —M fcrnle Picard in the chair —H 
p—lawcIrM The distribution of the filaments In the 
upper layer of the solar atmosphere The observations 
taken at the Meudon Observatory now include photographs 
of the upper layer for twenty rotations with the calcium 
line and fourteen with hydrogen The observations are 
discussed in detail and four diagrams given showing the 
filaments on May 20 June 15 November 27 1909 and 
April ti 1910 The observations may throw light on the 
distribution and special variations of the protuberances at 
the present time not regarded as connected with any other 
solar phenomena — A HsJkr and A Laaotour Study of 
by products from cocoa nut oil The composition of 
essence of cocoa In the purification of commercial cocoa 
nut oil by treatment with superheated steam a distillate is 
obtained smelling strongly of oil of rue From this mixture 
a ketone, C u H m O has been Isolated The oxime and 
semicarbazone are described and the oxidation products 
studied The ketone was shown to be normal metnylnonyl 
ketone Methylheptylkctone was also obtained from the 
fractions of the crude oil —C Eg Bsrtrand and F 
Contain* The characteristics of the botryopteridian leaf 
trace—Ch Aitdr* The effect produced on hailstorms by 
the hall cannon A statistical study of the effect of hail 
cannon Comparing the damage done by hail over the 
years 1901 to 1908 and the number of hail cannon installed 
during that time the conclusion is drawn that no practical 
service Is rendered by the cannon — P Lowotl A new 
method of planetary photography employed at the Lowell 
Observatory at Flagstaff Arizona The method was 
devised by Lampland and improved by E C Shpher \ 
special screen Is used in association with suitable plates 
so that the yellow rays near the D lines are the onlv ones 
to act on the plate Details of the results obtained with 
Jupiter and Saturn are given — C Russyan The Integra 
tlon of a system of partial differential equations of the 
first order by the generalised method of Jacobi —Joseph 
Marty The existence of singular solutions for certain 
equations of Fredholm—Michel F*k*t* Ibe series of 
Dlrichlet — M Oulvwt An application of biralioml trans 
formations — H Vsr y ns The canonical changes of 

variables —B tali tain* The precision of apparatus 
serving to study the vibration of buildings Tn the 
immediate neighbourhood of a Diesel motor the vertical 
vibrations predominate but In a building some distance 
away both the vertical and horizontal movements are of 
the same order of magnitude The vibrations are greater 
in the higher storeys of a building than in thp lower — 
U Uehoop A new principle of depositing metals The 
fused metal is turned into a fine dust and projected on to 
the surface to be covered by means of an indifferent gas 
hydrogen or nitrogen under high pressure A.sort of 
metallic fog is produced which in spite of the high 
temperaftre of the fu«d metal has usually a temperature 
of between io° C and 6o° C Tin lead copper and 
aluminium alloy all of which are very fluid when fused 
can be deposited on wood glass metal and other surfaces 
the thickness of the deposit being completely under control 
—C Ohlnsrssu A simple arrangement for measuring a 
magnetic field A differential manometer containing a 
paramagnetic liquid (an aqueous solution containing 30 per 
cent of manganese sulphate) and * diamagnetic Uqttfd of 
approximately the same denait) not miscible with the first 
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(a mixture of benzene and carbon tetrachloride) is placed 
In the magnetic field the strength ol which la to be 
measured The boundary meniscus of the two fluids Is 
displaced in the field and is brought back to the original 
position fixed by g cross-wire in a microscope by the com 
presslon of an aft bulb The pressure required to do this 
Is measured on a separate differential manometer A field 
of 2800 units gave a reading In the manometer of 65 mm 
—P Valitant A law of Stefan relating to evaporation 
—H Olllvlor The spontaneous re magnetisation of iron 
—P Hsoal The measurement of the magnetic susreptl 
bilitic* of solid bodies Phe Solid is placed In a thin glass 
tube in tlit magnetic field suspended from the arm of a 
sensitive balance By replacing the solid by water a 
formula is derived giving the magnetic susceptibility in 
dependent of the nature and dimensions of the apparatus 
—M Faria#! I# I he ethyl ether of allyicarbinol This 
substance has been obtained by the interaction of ally I 
magnesium bromide and monochlor-methvl-ethyl ether 
The products obtained by the, addition of bromine and 
h>pochloroU8 acid have been studied—Mile Paulinr 
Lueae Jhe action of organomagneslum derivatives on tin 
trialky lacetophenones —Marcel P#l4pln# The essence 
from Cnthmum manUmum — J isrthMumt The 
chlorplatinntcs and periodideS of dlmethylamine and tri 
methylamine their use for the separation of these bases 
Determinations of the solubilities of the chlorplatlnates of 
these two bases showed that the differences were too slight 
to be used as a basis of separation The method of separa 
tlon proposed by Weiss based on the diffi rences of solu 
bihty of the penodides proved to be equally unsatisfactory 
—H Agulhon The Influence of the reaction of the 
medium on the formation of meUmnes by diastatic o\ida 
tlon —J Ch#vafl#r Variation in the amount of sparteine 
In the plant according to the period of its vegetation — 
L 4 on M#rr#t The presence of Alpine plants at low altl 
hides in the centra) Valais —J NauvsH# 1 he Ambrosia 
of Toiwruj dxspat —H Ooltn and J d# Rufi The 
absorption of barium by plants The barium absorbed by 
plants was found to be localised m the roots -Gabriel 
Vall#t The sterilisation of large quantities of water by 
means of the ultra violet rays A water polluted with coli 
bacilli was exposed to ultra violet light produced by the 
expenditure of 0*4 kilowatt-hour in a quartz mercury 
vapour 1 imp The water was passed at the rate of 10 cubic 
metres per hour and the conditions for complete sterllisa 
tlon are laid down —E lauvags The abdominal part of 
the great swnpathetir in Saurian* — A II loco I he erup¬ 
tion of Ftna of March 28 1910—L Jolssud Ihe tvolu 
tlon of Quaternary hydrography in the Constantine region 
Algeria —Albert Nodon Researches on the ionisation of 
the hot spring of the thermal waters of Hammam Snlahin 
near Biskra 
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THURSDAY, MVY 1910 

THE DEATH OF THE KING 

TVMNG EDWARD TUT SEVENTH is no 

more An Empire is in mourning The 
death of the King has come with a suddenness 
which has stunned his people who however 
have already given no uncertain signs of the 
deep love and respect they entertained for a 
ruler who always strove to do his dutj Her 
Majesty the Queen Mother and the other mem 
bers of the Royrih family know full well that they 
are not the only mourners and that the sympathy 
of millions in the widest Tmpire the world has 
known and others outside it is extended to 
them m their personal loss 

We can answer for it tint the grief of the 
leaders and students of science in the realm 
is as deep as that of any of their fellow citizens 
They do not forget that the late King was the 
son of the Prince Consort one of the highest 
products of the German university s\stem in 
which science always finds a place through 
whose Influence the importance to this nation 
of the study and fostering of science and art 
was first recognised and whose early death it 
has been said was more harmful to Britain 
than the loss of a great campaign With such 
a wise father it is not to be wondered at that 
the late King began his university studies bj 
attending Playfair’s lectures on chemistry (in 
1861) when he was twenty years of age bor 
this reason again it is not to be wondered at 
that among the Innumerable public duties the 
King performed since, as Prince of Wales 
he opened the great railway bridge across the 
St Lawrence at Montreal many of those in 
which he exhibited the keenest interest have 
had to do with the opening or extension of in 
stitutions connected with science 

Jf there were anything like a complete or 
gamsatkm of science m England we may be 
certain the King’s interest in it, great as it 
Was would have been greater still The or¬ 
ganisation of science means a scientific depart 
ment of the State, this means a Minister of 
Sclence r In the immediate entourage of the 
Sovereign 

How much we might have gained great : 
Jfaoqgh the late King’s work In this direction 
has been, we can gather from what has been 
Accomplished fay the King’s actions In scientific 


matters on which hp was kept informed and in¬ 
terested not by a Minister of State but by the 
eminent representatives of medical science at¬ 
tached to his person 

Since the late King s accession to the throne 
it may be said that the enormous expansion and 
amelioration of everything that has to do uith 
the healing of sickness and the lessening of 
all the Ills which follow on it arc mainly due 
to his unceasing tflforts to secure a better or¬ 
ganisation of hospitals and of the nursing staff 
throughout the land 

In the various tddresses ivhich the late King 
delivered during 1 period of forty 5 ears before 
his accession to th< throne and since on the 
occasions of the calling into being of mu Tng 
Iish colleges and universities and on other 
similar functions the note of thi import tnci 
of the advancement of science to the nation was 
almost tnvanabh struck On one of the last 
public appearances of this nature that of laying 
the first stone of the new buildings of the Im 
penal College of Science and Technology in 
July of last year the King said — In recent 
years the supreme importance of higher scientific 
education has I am happy to sa> been fully 
recognised in England tnd as time goes on I 
feel more and more convinced that the pros 
penty even the very safety and existence of our 
country depend on the quality of the scientific 
and technical training of those w ho are to guide 
and control our industries This and other 
similar utterances have shou n that in the 
late King science, had a firm friend and 
that his action for good would havi been 
greater still if representatives of suona. ueru 
to be found among the King s ministers 

\lthough it is incumbent upon us to refer 
chiefly to the late King’s ictivities and marks 
of sympathy in scientific directions ue must 
at the same time point out his vast services to 
the nation in other almost innumerable ways 
\n ardent apostle of peace the whole world 
was his debtor, and not lienee alone has gnined 
by his anxiety to foster the arts of peace by 
honouring those engaged in their pursuit 

In past times only national services in war 
were distinguished by the sovereign s mark of 
approval, King Edward did not hesitate to 
confer marks of honour upon the most eminent 
representatives of science art, literature com¬ 
merce and industry We owe to him the 
foundation of the Order of Merit, the highest 
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and rarest distinction for State service which 
now exists, and it is an honour to the few men 
who hold It that a woman Miss Nightingale 
belongs to the Order 

With regard to his present Majest) King 
George the Fifth to judge of what he has done 
as Prince of Wales wx> may feel sure that there 
will be no falling off from the strenuous life of 
public duty exhibited by his father and grand¬ 
father 

We are informed by those who have had the 
privilege of conversing with him that ns one 
of the effects of his education as a nival officer 
for the education of a naval officer must be 
scientific he is fully In svmpathv with those 
who insist upon the importance of sen nee as 
one of the foundations of the greatness of a 
nation It was this interest in scienu which 
caused him to regret deeply his in ibilitv to 
accept the presidency of the British Vssocia 
tion at its meeting in South \fnca State 
duties had called him to India at Lh d time 

King George is unipproached ns 1 tr iveller 
among crowned heads whether of his own 
or of previous time The new sovereign 
has probablv seen more of the Lmpirt than 
has been traversed by an> single person 
among all his subjects After the \ustraluin 
Commonwealth was Inaugurated the King 
and Queen journejed fifty thousand miles 
by land and water They returned to Canada 
for the great tercentenary pageant at Quebec and 
the consecration of the battlefields and mean¬ 
while in 1905 they had put a girdle round the 
globe again and traversed India from the 
Khyber to the Ganges and from the Himalayas 
to the temples of the South It has been well 
said that not one of his subjects realises better 
than the King how little is known of England 
by those that only England know or how in 
separably the whole life and fortunes of this 
island are knitted up with the destinies of the 
outer Empire That many of the national 
shortcomings to which it is our duty to refer 
from timb to time are fullv known to his present 
Majesty is proved by his famous warning 
uttered; after all his joumeyings Wake up, 
^ England f 

In the midst of the nation’s grief at a loss so 
great and so sudden that there has not been 
time to realise it, comfort may be found in the 
assurance which we possess that in the future 
as in the past, the illustrious Royal Family 


will guard the best Interests of our Empire 
They will thus retain the affection and respect 
of a grateful people whose hearts now go out 
to them in profound sympathy with their 
sorrow s Editor. 

THh NFW ORMiIS OF SPFCJES 
The Mutation Theory Experiments and Obser 
vatwns on the Origin of Species tn the Vege 
table Kingdom By Hugo de \ries Professor 
of Botany at Amsterdam Translated by 
Prof J B Farmer and A D Darbishire 
\ol 1 The Origin of Specie* by Mutation 
Pp XV + 5&2 (London Kegah Paul and Co 
I td 1910 ) Price 18 s net 
HF two smaller books by Prof de Vries 
written m F nglish have already put us m 
possession of n clear account of his theory of 
the origin of spents bv discontinuous variation 
The publication of a translation (of which this 
is the first volume) of his larger Die Muta 
tiunstheone will be valuable to students as 
containing the detailed arguments upon which 
it is b-ised 

De \ ries has long been known as a distin¬ 
guished physiologist who has the advantage of 
a sound training as a physicist Now a physicist 
m attacking a problem endeavours to get It 
into the simplest form which admits of expen* 
nient and measurement Having obtained a 
law w hich fits his results he proceeds to test 
its application to more complicated phenomena 
But life is a complex which at present defies 
analysis and the naturalist is therefore obliged 
to survey organised nature as a whole and to 
endeavour to extract from its observation prln* 
ciples of general application In this way or 
game evolution has been arrived at for it is now 
generally admitted to find its securest basis In 
the evidence afforded by palsontology of the 
succession of living forms in the past history of 
the earth It might also, though less con¬ 
vincingly, find it in the facts of geographical 
distribution Darwin did not invent evolution, 
but he made it immensely more acceptable first 
bv breaking dowji the old belief in the constancy 
of species and secondly bv giving in selec¬ 
tion X mechanical explanation of how they 
came into existence 

To this de Vries raises the same objection as 
Huxley though on different grounds that we 
do not observe actual specific changes in 
nature ( Plant Breeding, p 4) His ^object 
Is to overcome this difficult) He agrees- (p 
207) that 

11 we have a doctrine of descent resting on a 
morphological foundation The tlm^has OQftife 
to erect one on an experimental basis 

In this he believes he has succeeded Every- 
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one must admire the patience and enthusiasm which 
he has brought to the task and if the naturalist must 
he permitted to criticise the result from his point of 
view he cannot but approve the scrupulously fair and 
instructive way in which de Vries has published every 
detail of his research 

In order to do justice to the theory which de 
\rles has founded on his observations it is necessary 
to attach some precise meaning to the technical terms 
used Darwin was nothing if not a naturalist It is 
Impossible to read de Vries s pages without feeling 
that he is not quite at his case with the naturalist's 
technique On p 31 I find for example the follow 
Ing statement — 

It is most remarkable that in the Index 
Kewensis which vrm published at Darwin’s expense 
after his death no distinction is drawn between varie¬ 
ties and s\nonyms 

I do not suppose it was intended but this might be 
construed to minn that the work ns executed failed 
to carry out Darwin s intention That this would be 
the reverse of the fact I can state with confidence ns 
the plan was discussed and settled between Mr Dar 
win and myself m his own house What he told me 
he wanted was to be able to trace to its source any 
specific name that hr met with This the Index 
does and it is an incalculable boon to those who use 
it But its purpose is merely bibhographicul and it 
was not intended to express any opinion ns to the 
validity of the species which it catalogues nor was 
there ever any suggestion that it should catalogue 
vanetal names 

It would be quite possible for a discussion of dc 
■\ ries’s theory to evaporate into a mere logomachy a 
mere dispute as to the meaning of words That I 
hope to avoid but if I fail he himself will have 
to share the blame The word mutability which is 
peculiarly de Vries s property and, indeed, contains 
the kernel of his theory is an example So far as I 
can find It does not occur in Darwin s writings Yet 
on p 303 I find the following summary of the Dar 
winian theory — 

Mutability may take place in almost all directions 
and it is natural selection which operates in one 
direction during long geological periods , 

and that there pn* be no mistake, he adds that this 

obviously represents the view of Darwin This is 
emphasised on p 198 where species-forming vana 
bility and mutability are treated as synonyms 
But de Vries s whole contention is that in the or¬ 
dinary acceptance of the terms, they are profoundly 
different This is apparent from the following 
passage in the author’s Plant Breeding 1 (pp 5-6), 
a book which, I confess seems to me to be written 
with more precision that the larger one 

‘The phenomena that follow Quctelet’s law are 
now considered as one group> which is called fluctua 
ting variability or fluctuation since the individual 
qualities fluctuate around their average The pro¬ 
cesses by which new qualities are produced must be 
studied separately Under the assumption that these 
processes are neither slow nor invisible, but consist 
in leaps and jumps such as are popularly indicated 
by the nap# qf sports, they ap now cgUed mutations, 
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and the great subdivision of the phenomena of vorla- 
bility is designated in consequence thereof as muta¬ 
bility 

Now there is no want of precision about this state¬ 
ment It of course assumes the verv point which 
has to hi proved Unit fluctuating variability docs 
not produce new qu dtties , but that is another 
story 

De Vries has elsewhere employed the words con¬ 
tinuous and discontinuous as descriptive of the two 
processes UnfortunateIv Bateson used these at the 
same time in a difTirent sense and this has added 
another pitfall to the discussion of the subject At 
first sight we seem to havi 1 sharp distinction be 
tween the theories of Darwin and of de Vries the 
one accounting fnr the origin of species by the accumu¬ 
lation of small variations the other by sports If 
we take as an example of the latter the production 
of the nectarine from the peich there can be no doubt 
that the leap mav be considerable While the occur 
rence of sports is undeniable de Vries appears to draw 
a distinction between the part attributed to them by 
Darwin and Wallace in the production of species 
(pp 12 and Wallace regards tht in is absolutely 
without significince (p 40) But Dirwm with 
more caution doubts whether they are ever perma 
ncntly propagated in n state of nature ( Origin fifth 
edition p 49) ind this is practically the same thing 
De Vries himself is led. gndualh to minimise their 
magnitude He finds (p 53) sports not a happy 
term and prefers jerky vnmbtlit\ where jerks 
may only induce quite small changes I ater on he 
finds (p 55) that mam mutations are smaller than 
the differences between extreme variants He 
quotes Galton s polyhedron which when disturbed 

oscillates round its position of equilibrium (fluctua¬ 
tion) and finally comt s to lie on a new side (mutn 
tion) But when the faces ire verv small the illus 
tration is obviously not helpful when the variation 
is very small the distinction between the two kinds 
is inappreciable 

1 o meet this difficult) de Vries sets up other criteria 
These he has drawn from a mass of experimental 
work for which it Is impossible to conceal ones 
admiration and is 1 positue addition to our 

knowledge But it is of course permissible to draw 

from it somewhat different conclusions Mutant? 
arise without transitional forms (p 248) It appears 
however (p 504) that such do occur but simul¬ 
taneously and not before the mutants therefore, are 
artificially selected from a varying population But 
they possess from the first absolute stability, this js 
an extremely interesting point it u of course 
implied that the\ wen self fertilised and that the 
conditions were jnchmgcd It Is however to be 
noticed that it was not universally the case, as three 
of the mutants studied proved to be inconstant, 
and some actually reverted to the original parent 
(p 508) Such mutants he calls elementary specie* 
a term for which he invokes (p 57) the authority of 
Darwin who howeser only said that varieties are 
incipient species a very different thing 

Itj follows that specific characters are absolutely 
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independent of selection (p 90), ‘by natural selec¬ 
tion speae* are not created [no one ever thought they 
were] but eliminated (p 199) Selection * now has 
served its time as an argument for the 4 Theory of 
Descent * (p 29) It was, indeed, finally disposed of 
by Lord Salisbury (p 70), a fact which would have 
more weight if he had not ludicrously misappre¬ 
hended the Darwinian theoty 
The utility of specific characters {p 65) and adapta 
don necessarily go by the board as well Desert 
plants are not adapted to desert life 'They endure 
the desert but only with difficulty ( Plant Breed- 
ing, p 350) , the spurs of the orchids have not 
been originated in the way in which plants arc now 
using them (1 c p 352) It must be admitted that 
all this is perfectly consistent and follows logically 
from the conception of the species as an arbitrary re¬ 
sult independent of the environment and for which 
wc can as yet assign no cause (p 130) This 
make* a pretty complete sweep of the Darwinian 
theory, and practically takes us back to the position 
of Linnaeus who was content to suppose that species 
were created It must however, be put to de Vries’s 
credit that he makes an heroic attempt to save Dar 
win himself from the wreck by claiming him as at 
heart a mutationlst (p 87) who only by the pres¬ 
sure of criticism (p 39) gave up the true faith 
There is a little irony in the fact that as the critic was 
apparently Fleeming Jenkin (p 37) the mischief was 
the work of a phjsicist The attempt though gener¬ 
ous is scarcely convincing, and so Darwin goes and 
with him goes the splendid and fertile field of biologi¬ 
cal research for which he opened to us the door Its 
place is taken by the procession of arbitrary mutants 
which have nothing to tell us because they have 
nothing to say It is a rather dreary outlook only 
mitigated by the hope that we may be able to gain 
some control over the formation of species (p 186) 
Yet when I turn to Darwin and read We have no 
evidence of the appearance or at least of the continued 
procreation under nature of abrupt modifications 
of structure ( Variation,* il , p 414), I pluck up 
a little conviction of something that seems more full- 
bodied than a mere echo of Fleeming Jenkin It may 
be remarked, however that the celebrated argument 
of the latter has never been refuted 
I do not know whether to take comfort from the 
fact that if Darwin fares badly, Lamarck fares worse 

Specific characters are never 4 acquired 1 , and there 
is no need for taking 4 acquired characters * into con¬ 
sideration in the whole domain of comparative biology 
and the theory Of descent ’ (pp ijck-1; 

That gets a troublesome question out of the way at 
any rate* To finish clearing the ground a last 
dictum — Mo theory of the origin of specks can have 
any bearing at all on this subject'* [sociology] (p 
159) ‘Man U immutable albeit highly variable' (p 
156) a reservation with little satisfaction, as de Vries 
Xrtfi dlow no stability to racial variation 
It may be asked, on what are theee sweeping con¬ 
clusions based? Bateeen inferred the discontinuity of 
variation ffpm the obs erv ed discontinuity of species. 
De Vries apparently doe* not accept this, but for once 
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adopts the obvious Darwinian explanation, ‘Sub¬ 
species become species by the extinction of intermediate- 
forms (p 186) His own theory is based on 'the 
prolonged study of a single species of unknown and 
suspect history It is, perhaps, one bf the most remark¬ 
able cases in science of generalisation from a single 
instance, and that highly dubious 
He commences the account of Ms experimental 
work by remarking (p 317) — 

The chief obstacle in the way of investigating 
the origin of species is our complete ignorance of 
the conditions under which the process takes place 

To test it, he brought over one hundred specks into- 
cultivation from the neighbourhood of Amsterdam 
Only one of these turned out to be what I really 
wanted He docs not tell us tit* what respect they 
failed but concludes that mutability occurs relatively 
rarely It seems, therefore to be open to the same 
kind of objection as has been urged against natural 
selection' that it * will generally act as Darwin said, 
very slowly only at long intervals of time 
( Origin sixth edition p K5) I think it is dear 
that what baffled de Vries was spedfic stability It 
takes a somewhat prolonged subjection to cultural 11 
changed conditions to break this down 1 have given 
numerous instances m these pages of extremely stable 
species * hich ultimately broke down 1 have watched 
the process at Kew in Primula obcontca, which now 
produces flowers two inches across The process was 
described by Vilmorm half a century ago — The fixed 
character of the species being once broken, the desired 
vanation will sooner or later appear* (Darwin, 
Variation," ii, p 262) I cannot doubt, therefore 
that if de Vries had had patknee, every one of his 
hundred species would have become plastic in his 
hands 

He then has been obliged to rest his theory on a 
single case that of (Enothera lamarckiana There is 
no evidence that this Is a natural spedes It made 
its appearance in the Paris Jardin des Plantes and 
as pointed out by Lock and Boulenger de Vries’s 
results ore open to the interpretation of being simply 
due to Mendelian disjunction 
But, waiving this point, there Is a graver difficulty 
De Vries insists (p 130) that his mutations are 
independent of the environment * A moment’s re¬ 
flection will show the disadvantage under which hi* 
theory rests in this respect compered with that of 
Darwin, which provides a means of automatic and 
continuous equilibrium and remorselessly eliminates 
whatever fafis to adjust itself to it De Vries adopts 
(p 199) that his mutations must submit themselves to 
selection, but they are so handicapped at the start 
that they can tardy have much chance, and this is 
oonfirmed by the inability of sports to holt 
their own in nature. Even (Enothera Wfnorcbuma, 
whatever it may do under cultivation, does net appear 
to be able to produce permanent varieties under 
natural conditions. 

Two other lines of argument require Wkf etattiina- 
tkm. De Vries points to the familiar little crucifer, 
Oraha vsnta, which is now in flower everywhere, W 
a case of natural mutation Jordan effected Item 
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different countries some two hundred forms differing 
oft<»n in extremely minute characters but which he and 
other observers found to be stable in cultivation 
Most systematists regard them as mere varieties But 
species are only the stable forms of diverging races, 
the connecting links between which have disappeared 
A naturalist will unite in one species in the Linnean 
sense as in the case of Draba verna a range of 
forms where it is conceivable that the differences 
could be bridged by continuous variation Darwin 
thought that such forms might be stable as indeed, 
they appear to be They may in fact, be regarded 
as adjusted to slight differences in the environment, 
a view which derives some confirmation from the fact, 
which I confess surprised me that de Vries finds only 
one of the two hundred forms of Draba verna in the 
neighbourhood of Amsterdam This view would, of 
course be rejected by de Vries who looks upon them 
by analogy as mutants The Darwinian explanation 
equally rests on an analogy the production of the 
races of cultivated plants by artificial selection 
De Vries feels the force of this, and It Is therefore 
essential to his case to break down the analogy He 
admits (p x) that the process of selection has 
enabled us to produce improved races But he 
draws a curious distinction between horticultural and 
agricultural methods In horticulture varieties arise 
by mutations In agriculture, the highly improved 
races arise gradually through selection (p 8a) For 
my part I am quite prepared to admit that mutation 
has had some share in the production of the latter, 
and as to the former, de Vries quotes my own obser 
various on Cyclamen laUfolium , where there can be no 
doubt that the existing race is the result of con¬ 
tinued selection The distinction in fact, cannot be 
sustained 

Da Vries objects to any argument drawn from culti¬ 
vated races We know little usually of their origin 
(PP *3 *4)4 an d this is true they are often of hybrid 
ongin (p 75) which is equally true, both objections 
it may be noticed, have been urged against his own 
CEnpthera, finally, 'improved races (unless arising 
by mutation) lack stability (p lao) Thu has been 
ful(y discussed by Darwin, and both he and Sir 
Joseph Hooker insist on what little evidence this 
belief rests • ("Variation ’ ii p 3a) Such races are 
Jthe result of artificial selection and are only stable 
under artificial cultural conditions If these are 
withdrawn a new adjustment has to be sought, and 
as Wallace has pointed out, in the face of competition 
for which they are in no way fitted As Darwin says, 
to assert that we could not breed our esculent 
vegetables for an unlimited number of generations 
would be opposed to all experience 1 (" Origin ” fifth 
edition, p 16) The fact is accepted in the law courts 
and If a pea such as Veitch’s Perfection did not come 
true from seed, the purchaser would have a cause of 
action against the vendor 
De Vnes states (p 124) that 'fruit-trees grown 
from seed quickly revert to the original type This 
is too extreme a statement The measure of truth ini 
it 10 easily accounted for Stability can be obtained In/ 
races where seminal reproduction can be quickly re-> 
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pea ted But a generation of fruit trees approximates 
to that of mankind and though, theoretically stability 
might be obtained it would require a Methuselah to 
do it 

De Vnes prefaced the first edition of this bode by 
remarking that The origin of species has so far 
been the object of comparative study only It must 
alwavs be to his credit that he has been the first to 
submit it to experiment If the results seem so far 
inconclusive the method in the long run must be 
fruitful Darwin deliberately relied on continuous 
variation de Vnes relies on discontinuous It must 
be obvious that the former has been a potent solvent 
of a wide range of biological problems where de 
Vries leaves us without an answer, and he frankly 
admits that on the fundamental principle we are as 
much in the dark as ever Tor mutations, we can 
as yet assign no cause (p 130) though (p 207) he 
suggests that the opportunity for the appearance of 
mutations is at once given by change of environ¬ 
ment Beyond this we are no wiser as regards one 
kind of variation than as regards the other We are 
evidently a long way from that control of the muta¬ 
tive process which will it is hoped place in our 
hands the power of originating permanently improved 
species' (p x) W T Thisriton Dyer 


PHYSICAL SCIENCE IN THE T IMF OF NERO 
Physical Science tn the Time of Nero being a Trans 
latton of the Quaesttoncs Naturcdes of Seneca 
By J Clarke with notes on the treatise by Sir 
Archibald Geikie KCB PRS Pp liv + 368 
(London Macmillan and Co ltd 1910) Price 
ioj net 

HE genius of the Roman people was mainly for 
action conquest and organisation In the 
realms of thought the} made but few original ad¬ 
vances here showing a striking contrast to the 
Greeks, whose progress in civilisation some few cen¬ 
turies previously had been intellectual rather than 
material and made tn art philosophy and specula¬ 
tion as to the deeper problems of life and nature. Of 
course, western nations owe and have owed, an 
immense debt to the intellectual advances made by 
the Greeks and there seems little danger that this 
debt will ever be underestimated But there is reason 
to fear that full justice may not be done to the scien¬ 
tific progress made by the Romans and Mr Clarke's 
admirable translation of Seneca’s Quastione* 
Naturales comes very opportunely to illustrate its 
extent 

As Mr Clarke points out in his introduction Lucius 
Annaeus Seneca was an exceptionally able man of 
manv aptitudes—rhetorician advocate philosopher 
author politician and for fifteen years tutor first 
and latterly also dme damnie to that monster of 
iniquity the Emperor Nero During his lifetime Seneca 
must have been best known for his eminence as a 
politician, during the many years when he was out of 
imperial favour and had no share In politics, he 
devoted himself to philosophy, science and author¬ 
ship As a philosopher he illustrates the eclecticism 
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of the Stoics particularly in ethics It was in ethics 
tfiat his deepest interest lay Even In a physical 
treatise like the Qua*stiones Maturates he often 
breaks off a scientific discussion in order to Improve 
the occasion by an outburst of orthodox morality d la 
Mr Barlow in which he chastens the excesses of the 
fashionable society of his day w(th a gusto that 
vividly recalls the sermons of a modern fashionable 
preacher and with all the energy of n/i itinerant 
tib-thumper In fact so pure is his puntanism so 
mo-al the morality of his denunciations that one is 
almost tempted to disbelieve the known facts of his 
biography But if his Stoicism is thus perhaps sus¬ 
pect no similar accusation can be brought against 
hU honesty as a man of science There is con 
siderable internal evidence in the 1 Q uses t ion cs 
Naturales says his translator that his pursuit of 
such studies was in part an outcome of the true 
scientific spirit and that he possessed in no ordinary 
degree the scientific imagination He was also an 
eclectic in his views about the material world be 
lievlng it to be built up out of the four elements— 
fire air earth and water—of Empedocles Plato and 
Aristo le But he rejected the fifth Aristotelian ele¬ 
ment ov rtn the immaterial qutnta cssmha so 
misconceived by medieval philosophers and he did 
not hesitate to part company with the Stoics when 
ever he felt inclined to disagree with their views Of 
training as a man of science Seneca had none for 
none was available sn his day 

No doubt the Qusestiones Naturales or Physical 
Inquiries were written about and after the year 
60 A D not long be f ore Seneca’s suicide was ordered 
by Nero, they are in a semi-epistolary style and 
dedicated to his friend Luclhus Their text has 
suffered much in the process of transmission through 
the ages none of the MSS is earlier than the 
twelfth century and much Ingenuity has been exer¬ 
cised by their editors (most recently by Prof Gercke 
of Breslau) in rearranging the various portions of 
the work into the order and form in which Seneca 
may be supposed to have Ieft f them Originally the 
work consisted of eight books two of which probably 
ii and ui have now become fused into the present 
book iv Most of it is taken up with meteorological 
questions and consists of discussions as to the nature? 
of meteors, the rainbow thunder and lightning winds 
and the atmosphere snow hail and rain One book 
is devoted to the forms of watelr, another to earth 
quakes a third to comets Senecas general method 
is to state what is known or asserted about the 
phenomenon he is describing and to give a critical 
discussion of the explanations—for it is chiefly in the 
explanations that he is Interested—It has received 
and finally* to state and establish his own view about 
its causation 

The science of the ancients rarely advanced beyond 
the rudimentary stages for two main reasons The 
first is the difficulty they always had in understanding 
that accurate observation and reasoned experiment 
were either necessary or desirable The second is the 
facility with which their nimble minds sought refuge 
from this fiard world of facts In speculation To them 
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a theory was as good as a fact and a theory weighted 
with the authority of some great philosopher was 
better than many facts The chief merit of Senoca 
as a man of science lies in his recognition of the 
importance of observation and of the use of common 
sense in the interpretation of the observed facts of 
nature It is true that many of his observations were 
faulty many of his explanations were based on false 
analogy, many of his arguments are illogical or even 
ndiculour when viewed in the light of modern know* 
ledge, but in these matters he merely suffered from 
the disabilities of his age and his shortcomings are 
not to be too hardly judged 
Ihe style of the Qusestiones Naturales is that of 
the polished orator arid rhetorician Seneca addresses 
Lucihus directly and in the ftfot of argument he 
often sets up artd argues with scientific men of straw 
whose duty is to advance views foredoomed to de¬ 
molition The text as we have seen, is full of 
uncertainties and corruptions but it has been very 
happily treated by its translator The English ver¬ 
sion is most readable and gives a first-rate reproduc¬ 
tion of the varied style the oratorical questions, the 
irony the sarcasm the occasional poetic afflatus with 
which Seneca animated what might have been in 
other hands a heavy didactic exegesis Mr Clarke's 
skill as a translator is particularly evident in the suc¬ 
cess with which he has broken up into reasonable 
fragments the often long and involved sentences of 
the Latin original Again Seneca's habit was to 
employ important words— aer and spintus, for 
example—in several different senses and conversely 
to express a single idea, such as that of the atmosphere 
by a variety of different words in different contexts 
The translator appears to be singularly successful in 
conveying what was Seneca’s real meaning in these 
numerous and difficult passages In conclusion, it 
may be added that Sir Archibald Geikie's valuables 
notes, which take the form of a running commentary 
on the seven books, and are given at the end of the 
translation are of grei^t assistance in the apprecia¬ 
tion of Seneca a attainments and limitations They 
are written from the point of view of modern 
science and do much to show how and why he so 
o f ten fell into scientific error The book is well got 
up and indexed and may be cordially recommended 
to all who are interested in Seneca, in the art of trans¬ 
lation or in the history of science A J J B 

THF STUDY OF IMMUNITY AND ITS PR AC* 
TICiL APPLICATIONS 

Immunity and Spectfic Therapy By Dr W d'filte 
Emery Pp xiv+448 (London H K Lewis 
1909) Price t2s 6 d net 
HE amount of literature bearing on immunity 
and on the specific therapy of infective diseases 
which has appeared during this last few years is so 
great that it is difficult, even for the specialist 1 to 
keep pace with Its production Reviews oqjJ sum 
merits on the subject are therefore very needful; and 
the publication of Dr fernery's work is opportune 
The bodk surveys almost the whole field relating? 
to immunity—mitrOblal toxins, antitoxins bacteria 
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lysis agglutinins, precipitlns phagocytosis and 
immunity to bacteria—and though perhaps somewhat 
more full of detail than the needs of the medical 
practitioner require, will be of great value to the 
pathologist and bacteriologist The subject is dealt 
with critically and judicially the various hypotheses 
are presented to the reader and divergent views are 
stated fairly 

The opening chapter of the book gives a good 
general account of the essentials of immunity One 
point we are glad to see the author brings out viz 
the ill effects to the patient of prolonged anaesthesia 
in surgical operations It does not seem always to 
be appreciated that the power of recovery of a patient 
is to say the least, jeopardised when anaesthesia is 
prolonged beyond a certain time 

The account oC*bf interactions between toxin and 
antitoxin (chapter Iv) contains a clear statement of 
the hypotheses of Ehrlich, Arrhenius and Madsen 
and Bordet and is concluded with the judicial sum 
mary that 

No theory is absolutely sufficient to explain all 
the phenomena and soon after each new one is 
adduced the supporters of the older ones bring for¬ 
ward evidence which renders it untenable The 
probability is at the time of writing that Ehrlich's 
views arc generally held and are open to the fewest 
objections They are complicated it is true and have 
had to undergo constant modifications as new facts 
have arisen j but the facts themselves are compli 
cated Yet it must be confessed that there are some 
grave objections to its acceptance in its present form 
and it may become yet more involved before it can 
be fully accepted as a complete explanation (p 91) 

The summary of Ehrhch s side-chain hypo¬ 
thesis of the formation of antitoxin (chapter v) is 
excellent Incidentally the definition of a proteid 
is dealt with and it is suggested as a logical out 
come of Ehrlich's hypothesis that protelds might be 
defined as substances which when injected into suit 
able animals give rise to the production of anti¬ 
bodies, this would then include the toxins, enzymes 
&c substances which do not give the proteid re¬ 
actions a# usually accepted by chemists At the time 
of writing Fords work on the production of anti¬ 
body by what is apparently a carbohydrate derived 
from poisonous fungi had probably not appeared, but, 
nevertheless with this possible exception it does 
appear to be true that all anti-bodies art the result 
of the action of proteid or proteid-like substances In 
the chapter on phagocytosis, opsonlns opsonic deter¬ 
minations and vaccine treatment are naturally con¬ 
sidered at some length The divergent views on the 
nature of opsonin are well summarised, the author 
considers that there appears to be no sufficient 
evidence for the existence of thermostable opsonin 
apart from amboceptor and that if thermolablle 
opsonin is not complement, complements may play 
the part of opsomns vaccine treatment of in¬ 
fective diseases is dealt with somewhat fully, and the 
opinion Is expressed that u of the practical success of 
this treatment in certain diseases then can be no 
doubt, particularly in diseases due to acute infections 
with staphylococci pneumpeoed, B ccU t and some 
other organisms but as regards tuberculosis only a 
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moderate degree of success has been obtained by the 
author 

Dr Emery evidently holds the opinion that deter¬ 
minations of the opsonic index are not essential for 
the control of dosage in vaccine treatment He points 
out that a patient with a low opsonic index may 
improve under treatment fresh lesions may appear 
when the index is high, and the index may rise 
greatly just before death, and says — 

The more carefully the opsonic index is con¬ 
sidered, the more certain will it appear that a high 
index is not an indication of immunity it neither 
proves that the lesion is undergoing cure nor that a 
fresh infection will not occur Nor is a low 
index any proof of lack of immunity since patients 
may improve remarkably during a prolonged negative 
phase (p 280) 

A chapter is devoted to the colloidal theory of anti¬ 
bodies and its bearing on such phenomena as agglu¬ 
tination and the interactions between toxin and 
antitoxin and gives a good account of this difficult 
subject 

A final chapter deals briefly with the practical 
applications of immunity research in the treatment 
of infective diseases 

The book contains a glossary of terms a useful 
bibliography, and is well and sufficiently illustrated 
A number of small verbal errors somewhat mar the 
text but a sheet of errata correcting most of them 
has recently been issued We can recommend the 
book as an excellent summary of the voluminous litera¬ 
ture on a difficult subject R 1 Hewlett 


THE CARBONISATION OF COAL 
Modern Coking Practice including the Analysts of 
Materials and Products By T H Byrom and 
J E Christopher Pp xi+156 (London Crosby 
Lockwood and Son 1910,) Price 8r 6<J net 
N the preface to this handbook the authors point 
out that 

The subject of coke manufacture is of rapidly 
increasing interest and significance embracing as it 
does the recovery of valuable bye-products in which 
scientific control is of the first importance 
This declaration taken in conjunction with the fact 
that one of the authors is a Fellow of tht Institute 
of Chemistry awakens the hope in the reader's mind 
that at length the terhniral library has been enriched 
by a work which might rank with Simmersbach's 
Grundlagen der Koks-Chemie and afford sub¬ 
stantial aid to those studying the economic principles 
of coal distillation which is one of the most important 
questions of the present century 
This expectation, however Is doomed tc disap¬ 
pointment as the reader soon finds that the title of 
the book should have been Modem Coke-oven Con¬ 
struction and Practice that all discussion as to 
the effect of temperature and mass on the distilla¬ 
tion of coal and the products yielded is avoided, and 
that whilst the change in structure from the beehive 
coke-oven to the modem recovery plant is well dealt 
with, and the manufacture of sulphate pf ammonia 
receives full attention, yet the subject of tar b dis¬ 
missed in one page 
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In speaking of tar fuel on p 5 the authors say — 

The modem tendency however is to distil the tar 
first and recover its many valuable constituents such 
as benzene naphtha carbolic add, naphthalene creo¬ 
sote and also the tar colours discovered bv Perkin 

This looseness of expression might lead some to be 
hevo that the coal tar colours were a distillate from 
tar 

A few pages further on solid fuels are subdivided 
into organic and inorganic, the latter consisting of 
sulphur silicon phosphorus and aluminium the 
latter being credited with giving a heat quite equal 
to that produced 111 electric furnaces, a statement 
which will be doubted by the users of Thermit 

In the chapters devoted to the construction of the 
modern form of bye-product recovery coke-oven the 
authors are at their best and this portion is well 
Illustrated with many reproductions of photographs 
from existing plants as well as elaborate sections and 
plans yet the same fault is to be found as in other 
parts of the book, that is, the principles which govern 
the various stages in the process of carbonisation and 
the chemical changes taking place during the opera¬ 
tions, are Ignored whilst details of mechanical in 
terest only are elaborated 

In the preface the reader is told that the book 
embodies a series of lectures delivered at a technical 
college to a class of men engaged on coke-ovens and 
interesting as they must have been to the audience, it 
cannot be too strongly impressed upon those delivering 
lectures of this kind that unless then is given a 
foundation of scientific facts and theorj upon which 
the practical man can build and evolve original ideas 
the value of such lectures must be enormously les¬ 
sened 

Not only is the theory of Carbonisation neglected, 
but the coke produced during the process of gas 
manufacture is hardly mentioned although the gas 
coke produced in the United Kingdom more than 
doubles in quantity that made in bye-product recovery 
plants, the beehive coke-oven with its wicked waste 
of tar and sulphate of ammonia still being the most 
favoured means of squandering our already depleted 
coal measures 

At the present time there Is a great opening for 
an author who, with scientific knowledge of the sub¬ 
ject can gather together the work of Stein Flack 
Richters, Muck, Parry Thdmer Lunge, Knublauch, 
and others on the carbonisation of coal and weave 
into tangible shape the lines upon which economy 
of coal abolition of smoke, increase of manurial 
ammonium compounds, and enhanced values for our 
tar products can be obtained 


THE HUMAN CENTRAL NERVOUS SYSTEM 
VoordrachteA over den Bouw van het cent rale 
ZepUwstelsel-^een Voorberetdtng tot Khntek dtr 
ZenuweiekUn Door Prof J W Langeiaan Pp 
vl+485, and 309 text-figures (Amsterdam A 
Tersluys 1910) 

HIS consists of the course of Instruction on the | 
embryology and anatomy of the human nervous 
system given in Leyden in the sessions 1907-8 and 
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1908-9 put into the form of a book which is Illus¬ 
trated with an excellent senes of photographs of 
sections and drawings by Heer G Koster It is 
quite a revelation to find whet soft effects of light 
and shade the artist has obtained with pen and ink 
without sacrificing accuracy and clearness in the 
production of these admirable illustrations 
The book is subdivided into four sections dealing 
respectively with (A) the development of the human 
central nervous system (pp 1-98), (B) the nature and 
histogenesis of the nervous tissues (pp 99-137), (C) 
the form of the vanous parts of the central nervous 
system (pp 138-286), and (D) the structure of the 
central nervous system (pp 287^485) 

The most distinctive section of the book is part A 
Part B contains a good and impartial summary of 
the present state of our knowledge concerning the 
mode of development and the nature of nerve fibres 
and cells and supplies the reader with a good biblio¬ 
graphy Although parts C and D on the whole 
are excellent accounts of the subjects of which they 
treat, they present no special features which the 
student cannot find elsewhere in text-books written 
in languages more generally understood than Dutch 
is Moreover the text of these sections is not so 
up-to-date nor is the bibliography so satisfactory 
as those of the early sections 
Section A is a model of the manner In which 
embryology should be taught to medical students 
It begins with a clear account of the early stages 
Of development of the primate embryo leading up to 
the formation of the nervous system and then de¬ 
scribes the history of the further growth and differen 
tlation of the brain and spinal cord in feimt&n 
embryos Most books on embryology are rendered 
oonfusing to the student by the introduction of de¬ 
scriptions of what happens in the chick or the 
developing rabbit with tags of miscellaneous informa¬ 
tion concerning the embryos of other vertebrates antT 
the plea is urged m support of such a mode of 
procedure that it is the comparative method But the 
use of data culled from comparative anatomy in 
works on human anatomy can be justified only when 
they help to elucidate the latter or explain some 
general principle which cannot be appreciated from 
the mere study of one vertebrate, unless the in¬ 
formation directly serves one of these two purpose* 
it is worse than useless to insert it One of the great 
merits of Trof Langeiaan's work is that it ^Ives a 
straightforward account of the human brain and its 
development, and no comparative data are inserted «, 
in the embryologicai section exoept to explain stages 
in human development which are not knbwn frtto 
direct observation of human material, and then he is 
careful to rely almost exclusively on information 
obtained from the study of the mammals most nearly* 
related to man that supply the desired facts 
A considerable part of the embryologicai section 
of the work Is based upon fife author’s own re* 
searches, which are already familiar to readers of 
Brain (1908) and the Anatonuschcr Auttigtr *(1908), 
and this fact givis section A the freshness Which 
springs from flrsMUnd knowledge, In oontradistfop- 
tion to the staleness of conventional yror s which 
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<nar all men compilations however conscientiously 
they may have been done. 

Although there are a good many errors both of 
commission and omission in this book and many 
statements which we cannot endorse, the work is, 
on the whole the best elementary text-book on the 
anatomy of the human nervous system and it cer 
tainly contains the most useful account of the develop¬ 
ment of the human brain that has appeared in a 
student s text-book If it were not for the difficulty 
nf language the book would appeal to a large class 
of students and medical men G E S 


OUR BOOK SHELF 

The Mtntrs Guide By F P Mennell Pp viii +196 
(London Gerrards, Ltd , 1909) Price 45 net 
This little book aun^ pt being a guide to the prospector, 
and should largely attain its object It is neither 
lengthy nor profound, but sketches lightly, those prin 
ciptes of geology it is desirable that the prospector 
should be acquainted with 
In discussing the source of metals in lodes the 
author appears to lean strongly to the theory of 
lateral secretion and is at some pains to show how 
large a quantity of metal may be contained in the 
rocks of a mineral district even when barely percept 
ible traces of its existence can be detected by analysis 
He is a firm believer in the underground circulation of 
meteoric waters as a means of dissolving and concen¬ 
trating these metals in lodes and other deposits, and 
seems to doubt the existence of a bary-sphere 
The description in chapter 111 of the characters of 
ore bodies is all too short and chapter lv which is 
devoted to prospecting might also be expanded with 
advantage, but this is supplemented later by a review 
of the occurrence of and prospecting for gold, silver 
platinum the base metals and other useful minerals 
and precious stones An important feature of this 
portion of the book is a general account of the uses 
of the different minerals and the conditions necessary 
to be observed in preparing them for the market 
Prices and production also receive some attention, and 
the more important localities are cited Chapter xi 
deals with sampling and in the space available gives 
a good description of the operations that must be 
undertaken and the methods of computation that 
must be adopted, to ascertain the average value of a 
lode sampled The following statement however 
As a guide to the possibilities of undeveloped 
ground geological knowledge is often worth any 
amount of sampling, but the miner can only judge 
from his own experience what scientific knowledge 
enables the geologist to gauge by the help of theories 
founded on other peopled experience as well as his 
own seems to assume a dangerous position and to 
tend to a reliance on theory rather than actual test¬ 
ing to determine the value of any mineral deposit 
The working notes are necessarily fragmentary, 
dealing as they do with alluvial wortdng including 
dredging, lode mining methods of crushing cyania 
lag, Ac , In one short chapter The book however 
contains many useful hints, and is one that should 
certainly appeal to die prospector in far lands 

the Cocctdae of Ceylon By E Ernest Green Part 
iv Vrfth 39 plates Pp- 251+344, plates xciv - 
cxxXu (London Oulau and Co , 1909) 

Trifc work before us well Illustrates the enormous 
recent development of our knowledge of entomology, 
for when Mr Kirby published his 1 Catalogue of the 
Described Hemiptera Heteroptera and Homoptera of 
Ceylon,*' in the Journal of the Linnean Society 
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(Zoology vol xxiv 1891) he was only able to 
enumerate sevtn sjkcips of Cocudee from the Island— 
Lecamum mangtjirai Green (1889), I coffeae % 
Walk (1852), l vtride Gre< n (1889) L nigrum 
Nietn (1861), Pseudacoccuj adontdutn Linn 07 S 8 )» 
Coccus(t) flortger Walk (1858) and C lantger Kirn 
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hortly afterwards however, Mr Green took up 
the systematic study of the Coccidae in earnest, witn 
such good results that he soon accumulated materials 
for a monograph at the Coccidae of Ceylon At first he 
estimated that it would probably run to four parts 
containing thirty plates each but now he finds that 
the present (fourth) part contains many additional 

E lates which (with the severtl supplementary plates) 
ring the total number up to X35 or fifteen more than 
the number promised to my subscribers For the 
completion of the monograph it will be necessary to 
bring out a fifth part of double size containing from 
fifty to sixty plates Even so, considering the rapidity 
with which material accumulates we should not be 
surprised if a further extension, or a speedy supple¬ 
mentary part, may not be found necessaiy 
But however this may be part iv contains the 
conclusion of the subfamily I«ecaniinse with nine 
genera and nineteen species and the new sub¬ 
family Asterolecanilnae with six genera 24 species 
and two varieties 

The work is based almost entirely on Mr Green's 
personal observations and a large proportion of the 
species described and figured are new We have noth¬ 
ing but praise for the text and letterpress of this monfe* 
graph of a family of insects which is important both as 
destructive to vegetation and m some Instances (as 
in the cochineal insect) as yielding products of con¬ 
siderable commercial value 


Colansay, one of the Hebrides Its Plants their Local 
Names and Uses Legends Rums and Place- 
names Gaelic Names of Birds Fishes 
CUmate Geological Formation By Murdoch 

McNeill Pp vni + 216 (Edinburgh David 
Douglas 1910) Price js 6d net 
Thb main purpose of the author is to publish a list 
of plants collected during some years stay on the 
island to which he h'is added general notes on the 
history geology, and fauna The author has been a 
keen observer of the birds, both migratory and native 
among the former are the barnacle goose pintail 
duck, and wild swan while eider-duck and cormorants 
live on the outlying reefs or unfrequented coast and 
guillemots buzzards and kestrel nest on the northern 
shores. In the same localities with the cidcr-duck 
are found shoals of seal both the large grey and 
common species 

A chapter is devoted to the description of the woods, 
lochs and pastures The lochs are the most inter¬ 
esting botanically The white water lily the common 
reed and bottle sedge are the most conbpicuous plants 
in the shallows, species of Polamogeton and 
Cdlhtrtche autumnaks are abundint in the deeper 
waters The enumeration of flowering plants and 
fern* amounts to 567 species but this number includes 
garden escapes The author has been fortunate In 
obtaining the cooperation of special authorities on 
certain genera. Mr A Bennet has identified a dozen 
sptcies of Potamogcton and a similar number of 
Rubi are given on the authority of Rev W M 
Rogers Among the more typical and rare plants are 
Spergulana rupestns Lobclta Dortmanm Sedutn 
foseutn, Myosotts repens and scottcum 

The book is pleasantly written and contains a 
considerable amount of observational matte scattered 
through its pages The Gaelic names and quotations 
will only be appreciated by a limited number of readers 
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LETTERS TO THE EDITOR 

[TAc Editor dots not hold hinuelf responsible for opinions 
expressed by his correspondents Neither eon he undertake 
to return or to correspond with the writers of rejected 
manuscripts intended for this or any other part of Natukk. 
No notice is taken of anonymous communications ] 

The Stability and Efficiency of Kites 

In Nature of March 17 Mr Dines suggests that the 
instability of kites ma> be due to changes m the relation 
of the weight to the velocity of the wind or to deforniu 
tion of the kite by excessive pressure or that there is a 
critical velocity at which the forms of the stream lines 
become so altered that instability results 
My own experience leads to tho opinion that deforma 
tion by a strong wind is practically the only important 
cause of instability At the Blue Hill Observatory where 
the conditions for experimenting are unusually severe the 
1 lay ton modification of the Hargrave kite Is the only one 
that can be employed In this form the longitudinal sticks 
ire continuous from one cell to the other and the lateral 
sticks form the front and rear edges of the cells which 
prevent the flutttring of the doth unavoidable in kites 
the rigidity of whlcn depends upon the tension of the 
covering I he Clayton Hargrave kite is rigid but there 
is no strain or tension anywhere except when fl)i»g and 
it has proved itself to be sufficiently stable Relief from 
hudden and excessive strain is necessary and to secure 
this the bridle 1 h made elastic so that in strong winds 
the angle of inclination becomes smaller Thus equipped 
the kite is not uniformly efficient in strong winds for, as 
the angle of intimation becomes smaller the pressure of 
the wind upon the edges of the cells becomes relatively 
greater ana the altitude is nduced A normal altitude 
of 55 0 to ho 0 mav be lowered to 40® bv an Increase of 
wind of 15 to 35 metres per second. If tin front cell of 
the kite Is equipped with rigid curved lifting surfaces the 
efficiency is greatly increased the mean altitude exceeding 
6o° and the loss due to Increase of wind is unimportant 
in velocities up to 25 metres per second 
Some of the lightest of these kites have flown In the 
strongest winds encountered while experimenting the 
velocity in some Instances having exceeded 30 metres per 
second An interesting example of this kind occurred on 
April 14 during the international ascension Two kites 
weighing fxxi and 850 grants per square metre and having 
lifting surfares of 11 and 7 square metres respectively 
were emplo>ed to lift the line The outer section of the 
line was 1500 metres of wire having a tensile strength of 
140 kilograms and the next was 2500 metres long having 
a tensile strength of 180 kilograms The large light kite 
was placed at the outer end of the Hne, and the other at 
the junction of the two sections At a height of 2000 
metres with 3500 metres of lino out two gusts of wind 
resembling thunder-squalls were encountered the mean 
velocity for twenty minutes exceeding 30 metres per second 
and the maximum reaching 33 The strain on the line 
at the ground did not exceed 00 kilograms and allowing 
for the weight of the line probably did not exceed no at 
the second kite The pul of the larger kite in a 10-metre 
wind is usuall) about 45 kilograms and that of the 
smaller about 35 and allowing for the pressure of the 
wind on the line this apparently, was not greatly ex 
reeded The Ivge kite will fly in a wind of 5 metre* per 
second and was perfectly steady In a velocity of 33 metres 
per second The pressures corresponding to these velocities 
are respectively, 3 and 80 kilograms per square metre of 
surface exposed normally hence it seems improbable that 
a well-made Jclte could become unstable through dispro 
portlonate weight or some unusual property of a high 
wind It should be said that the velocities given are 
tnfc ’ velocities and not to be compared with those 
from the large Robinson anemometers m which the factor 
3 is employed The maximum velocity referred to ex 
pressed In English units becomes 74 miles per hour 4 true ” 
velocity 00 when reduced to the U S Weather Bureau 
standard or about 100 miles per hour when reduced to 

NO 3115 , VOX. S3] 


t'te same scale as the Kew pattern when the factor 3 la 
employed 

In 1900 while comparing different wire* for Use as 
kite-lines I found that theoretically, the larger wires were 
the more efficient although slightly weaker, weight ?<r 
weight than the smaller Tho reason for this is that the 
pressure of the wind is more effective upon the small wires 
than on tho large A No 10 wire weighing 3 16 kilograms 
per tooo metres usually breaks at 85 kilograms Its 
diameter is o-bi mm and the surface presented to the 
wind U 1 square metre for each 1650 metres of length 
If we wish to double the strength of our line we emplo) 
a wire 0-93 mm in diameter weighing 5 kilograms pe~ 
1000 metres of length The crow-section however n't* 
increased only one half the surface presented to the wind 
being 1 square metre for each 1100 metres of length 

An opportunity to secure experimental data did not 
present itself until Januar) 1908 Since then in conduit 
ing the monthly kite ascensions At Blue Hill I have 
employed small kites flown with small wires and large 
kites flown with large wires to determine the relative 
efficiency of the two system* 1 he results show very con 
dusivtiy that the *>st m of large fetes and large wire* Is 
the more efficient not only for tne sixes experimented with 
but very probably for much larger sizes The lifting 
surface of the kites employed ha* varied from 3 to 13 
square metres and the line has been made up of pieces 
of wire varying from No 10 of 85 kilograms to No 21 of 
21S kilograms tensile strength 

1 he opinion held by many that large kites are inferior 
to small kites in mtteorological work 1* not sustained by 
these experiments Ihe Clayton Hargrave kite when built 
with three sections can be made stronger for the same 
weight than when made with two or four sections The 
Increase of weight as the size increase* 1* unimportant in 
meteorological experiments for kites with lifting surfaces 
exceeding 15 square metre* need not weigh more than 
050 grams per square metre The ability of these larger 
kite* to withstand high winds apparently Is greater than 
that of small kites for the large and heavy sticks necessary 
in the framework like the loigt wire* present relatively 
a smaller cross-section to the wind for a proportionate- 
weight and strength 

Increased stability may be secured by placing two 
diverging vertical planes in the rear cell of a kite If 
these plane* are adjustable the kite may be caused to fly 
on either side of the mean direction of the wind or any 
error* of flight may be <orrected 

The entire question of stability appears to be one 
eliminating unequal strains and unnecessary resistance* 

F P Fergus son 

lljde Park Mass L J 5 \ April 20 

I am much interested in Mr Fcrgunson s letter and hi* 
long exponent e with kites, about double my own makes 
me very diffident about expressing an opinion contrary to 
his 

Doubtless deformation is a very fruitful source of In¬ 
stability but after tarrying out some thousand kite ascents 
from a steamer and on land I am of opinion that it is 
not tho only cause However my position 1 * that we do 
not know with certainty the cause of instability and it is 
very desirable at the present time that we should know 
bevond dispute 

1 agree with Mr Fergusson as to the advantages of 
targe kites they are more *table than small ones and as 
he has shown since the wind resistance on the wlr* la 
the one serious obstacle to reaching great heights, It Is 
obviously desirable to make that resistance small In pro¬ 
portion to the other forces But there are practical objec 
tlons I nrge kites and thick wire require a stronger and 
more expensive outfit and more assistance at starting 
and landing also should an accident occur, Ihe Hdc or 
Its being serious is far greater 

I do not agree with Mr Fei'gtisaon that the Clayton 
Hargrave kite is the only one that can be used when the 
wind is strong The conditions in England In tha, winter 
are probably more severe thah at Blue HUI* and haveUwen 
particularly severe during the last winter Nevertheless, 
the strength of the wind has on no occasion prevented our 
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flying u kite with non rigid edges at Pjrton Hill and we 
have been fortunate in breaking only one kite m lunding 
it and in not failing once since Inst October to bring bark 
the kite to the starting point without aiudent also Mr 
Codv g kite which has non rigid edges will certainly fl) 
in a strong wind 

Mr bergusson states that a kite of 7 square metres 
surface will exert a pull of 35 kilograms in a wind of 
10 metres p^r seiond In tnglWh units this is iquivalmt 
to 1 lb per no foot of sail urea in a wind of 22} miles 
per hour If the wholi area wore exposed normally to the 
wind the pressure or pull would be 53 kilograms and 
hence remembering that the back sails are pnrtiallv 
sheltered b> the front and that the angle of incidence 
is only about 15 di grees 35 km seems a vi rv high v due 
fhe pull of a diamond-shaped box kite of 7 rmtns h 111 
area in th^ same wind is cirtairdy below 15 km It 
would be interesting if Mr Fergusson would tell us how 
the wind at the kite is imosur*d at Blue Hill I do not 
think an> anrniomctir placet! m the kite can be trust 
worthy—one might as well place one lIosp to the roof of 
a house amongst a set of chimney stacks and if an 
anemometer is placed on tht wire thin is the difficult) of 
avoiding oscillation and of correct orientation 

I am glad to be able to state that we do not now officially 
publish in bngland values of wind velocity based on the 
factor 3 for tne Kew pattern Robinson cups but on the 
factor 22 I his reduces w’hat would have be 11 called 100 
to 73 but thi values quoted b\ me m my letter of 
March 17 are entirely indejiendent of the Robinson anemo 
meter For reasons fully given in a recent publication of 
the MeteorologH ul Office (M O 202) those values ire 
doubtful but the evldcnn Is in favour of their being too 
low rather than too high 

I should like to tak this opportumtv of replung to 
Mr C old k criticism of the method of measuring wind 
velocities on a kite in bngland namely b> measuring 
the tension of a piece of cotton carrying n light sphere 
at the far end away from and out of tht influence of the 
kite (Nature April 21) It is true th it the surface of 

the cotton exposed to the wind is romparable with that 
of the sphere but the force Is for all practical purposes a 
normal one since the tangential component is admitted bv 
all to be very small Tt follows that the tension of the 
cotton neglecting its wu^ht w the mime throughout just 
as In the case of the string stretched on a smooth cu \ 
given in text books on mechanics and hi nci ih ti n mn 
measured is the ti nsion of thi cotton where it is tied to 
the sphere and is lndi ptmli nt of the length 

W If Dinfs 


A Difference in the Photoelectric Fffect caused by 
Incident end Divergent Light 

Recent investigations have shown thn the ionisation 
produced b) the secondary ra>s arising from a tlun metal 
plate traversed normally by a primary beam of Rontgen 
or 7 ravs is greater on the emergent than on the incident 
side The present experiments were made to see if a 
similar effect could be detected with ultra violet light 

Thin films of platinum were prepared by sputtering from 
n platinum kathode on to quartz plates 1 mm thick 
lhese could to mounted in the centre of two similar brass 
cylinders so that their planes were perpendicular to the 
axes of the cylinders A narrow beam of ultra violet light 
from an arc passed down the axis of the two cylinders 
normally to the plates The saturation current from tVw 
illuminated plates to the cylinders could be measured 
The plates could also be turned so that the film side wan 
either away from (position A) or towards the light (post 
tlon B) 

In every experiment two similar plates were used one 
was used as a standard to determine the strength of the 
ultra-vioUt light and its position whether A or B was 
unchanged The other plate was compared with this for 
each of the two positions alternately By referring each 
measurement to the standard plate the otherwise trouble 
some variations of the arc were rendered harmless Unless 
the films were very thick It was always found that posi 
tlon A gave rise to a relatively greater photoelectric current 
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than po tuon B ilthough it was penalised by having to 
puss Through the ihuknes* of the quartz plate 
When no allownnu is mndt for the absorption by the 
quurtz a \ r\ thin film gives 12 per cpnt more photo¬ 
electric t urrent for the mirgent than for the incident 
light When thi lbxorptlon of the quartz is allowed for 
the different e is mi reused to ih per cent 
Ihtsc results have bum confirmed bv rtv rsing the direc 
tion of tht light without altering the position of the plates 
and other exp* rim nts hav* been made to nsure that thi y 
do not arist from siailerod light or other defects in the 
apparatus I lit ritio of thi emergent to the incident 
effect has bern (It t rmimd for 1 series of films of varying 
thiiknpfis 

l his inv situation was sugg st d to me bv Prof O W 
Richardson and ill \j>erim nt luvi been carried out 
under his direction 

Otto Shmimann Jun 

Palm r I aboratorv Pnnietnn \ J April 20 


A Link in the Evolution of the Bees 

The iigula or t ingui of thi be s presents two main 
t>pes one broad obtusi iml oltui marginal! the othi r 
pointed acute frequuill) much elongut d lh< obtuse 
tongued bees have been considered to lx the mor primitive 
and there is no doubt that thi most udvanud tvpts are 
long tongued lhc diffinnie between th two groups has 
seemed so important th it at oni turn (Inns American 
hntomologUal Sot \xi\ p 185) I ntirfmned the idea 
that thev had no tommun beeanustn but weir derived 
from ditfirent groups of wasps 

Frederick Smith in 1853 described a n w g nus of bees 
from Australia und r the name Mi ro^loss 1 J his was 
based on 1 mail from I ort I ssmgton whuh had many 
of the 1 harm tins of the obtusi tonj^u d T rosopis but had 
a pointed dagger like tongue Ashmead in 1H99 placid 
it in tin same group as Proxopis in pit* of thi tongue 
m 1905 (Trans Anier Fnt Soi xxxi p 318) I givi an 
account of Smith s type remarking that it wii not 
unlike some Prosopis { In 1905 I described n number of 
Australian spirits supposed to belong to I rosopis but re 
marked of one of them ( P tununana ) that the mouth 
parts did not seem to lgree with the genus 1 hud at 
th it time no matinil for dissection but Dr R f I 
Perkins had such mutenal and discovered th it several 
hud acute tonguis In l’roc Haw man bntom Soc 
October 1908 he founded thi genus Palaurhua for my 
P pfretrtdts with the following ml resting remarks - 
lul'eorhiza Is ividinth r< pr suited by manv speci s in 
Australia Si viral h ivc bem described as bi longing to 
the genuN Prosopis in pile of thi fart that the most 
superficial examination shows that th s insets hive »n 
uute lanceolate tongue Hitherto no onnecting link 
between the blunt tongui d and uute tongued bees has been 
recorded but in Paltvorhiza vvi huvr \ form whuh except 
for the strut tun of thi tongu would be t mgn d to the 
section of Obtusilinguis It will therefon bt obvious that 
this section and the Arutillnguts can no longer be main 
tained as of great importance suit Pabcorhl/a must 
always be associated with Prosopis as thi m ik genital 
characters und all other ones mu th lingual clearly 
show 

Nevertheless he proposes for I al eorhua n distinct 
family Palmorhizida? at the sainr tini suggesting that 
it should be Mcroglossidae if Miroglossa is allied 

In the course of going ovir th spl ndid collection of 
Australian bees formed bv Mr Rowland F Turner now 
the property of the British Museum I have been able to 
examine the structure of a number of speues of Pnlreo 
rhiza In the first place I find that Pakeprhiza and 
Meroglossa are substantially the same genus but the truly 
astonishing thing is that the females have broad obtuse 
tongues like Prosopis while the males have sharp dagger 
like tongues! I first discovered this in P ptnetrata 
subsp percrassa (properly Merogloss* pr net rata iercratsa) 
a black insect with the fnce of the male canaliculate much 
tn the manner of the original type of Meroglosso Mv 
natural thought was that there must be two speefes in 
spite of ever) appearance tp the contrary I next took 
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the undoubted sexes of Merogloua pmraUela (CkU) a 
metallic insect related to the type of PalaDorhlxa and these 
showed exactly the same thing 1 then looked at a new 
species (Palaeorhtza or Meroglossa melanura) with a 
honey-coloured abdomen black at apex, the mesothorax 
striped with yellow and black and the base of the meta 
thorax finely longitudinally fluted In tHs the sexes were 
associated without a doubt, and the difference in the 
tongues was as tn the others Still others were examined 
all with the some result It appears that the female in 
this genus lacks, or fails to develop, the determiner which 
represents the pointed apex of the tongue Another 
peculiar character a comb on the first two joints of the 
maxillary palpi is common to both sexes of Meroglossa 

Another generic name for Australian bees must fall 
The study of additional material shows that my Proso 
pisteron is not valid Its type-species must be known as 
Prosopis serotineHa 

The extraordinary Pachyprosopis mirmbihs of Perkins 
described from N Queensland without further data was 
taken by Mr Turner at Mackay in May, 1900 

T D A Cockbrxix 

University of Colorado Boulder Colorado USA 
April ai 


Fluorescent Abeorption 

In Nature of January 6 Mr Burke criticises the con 
elusions which 1 drew from my experiments proving that 
fluorescent absorption does not exist (PhiL Mag 1900) 

Ihe method which 1 devised was a direct one and free 
from all sources of error I cannot see any point in Mr 
Burke’s criticism, I used a scheme for making the source 
of light and the fluorescing absorbing cell intermittent 
throwing the flashes eitlier out-of-step or In-step 
at wilL If the flashes were out-of-step the light from 
the source traversed the absorbing cell while it was not 
fluorescing This flash entered the eye, and war immedi 
sfoly followed by the flash of fluorescent light from the 
oeU, the source being in darkness during Its emission 
The total amount of light, or the sum of the two sets of 
flashes was the same whether they were ‘ in-step or 
out-of-step ’ showing that the absorbing power of the 
cell was not Increased by its fluorescence Mr Burke now 
appears to stand alone as a champion of fluorescent absorp¬ 
tion, for Nichols and Merritt have recently repeated their 
work with improved apparatus and methods (one of them 
being a modification of my stroboscopic method) and have 
foiled to find any trace of the phenomenon 

R W Wood 

Johns Hopkins University April 28 


Centre of Gravity of Annual Rainfall 
Mb Watt’s nil admirari attitude towards the C G of 
annual rainfall is unfortunate, for, notwithstanding his 
disclaimer in the first sentence I find that his statement 
in the last sentence of his letter In Naturi of Apnl 28 
is another a priori shot! In the Mysore rainfall annual 
reports of the last fifteen years I have given diagrams of 
the monthly rainfall of the eight districts as percentages 
of the yearly totals but they are not simple or similar 
or symmetrical Yet year after year there is a close 
agreement In the C G , or date round which each year s 
rainfall balances Verb sat sap 

J Cook 

30 Hermitage Gardens, Edinburgh, May 3 


Import Manganese Di oxide. 

A nw weeks ago I had occasion to order a quantity 
of* manganese £hoxlde for general lecture and laboratory 
experiments, and we duly received the same from a well 
known firm the name of which it Would be invidious to 
mention Although In colour the manganese dl-oxide was 
normal we soon found that Its chemical properties were 
vyy erratic When mixed with potassium chlorate and 
heated gently the mass inflamed inside the flask and a 
reaction proceeded with explosive violence resulting In the 
formation of clouds of smoky gas relatively poor in oxygen 
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When warmed with concentrated hydrochloric add the 
action was unusually vigorous, and an inferior grade of 
chlorine was evolved possessed of a curious odour re¬ 
sembling that of euchlorine. The black colour of die 
powder rapidly disappeared, yielding a yellow solution, and 
a white, insoluble residue which, from its voluminous 
appearance suggested silica 

One of my senior students, Mr William Davison there¬ 
upon analysed the di-oxtee, and obtained the following 
results — 


Manganese di-oxide 6006 

Anttraonkma oxide 33 64 

Silica a so 

Ferric oxide 3 00 

Arsenlous oxide trace 

Sulphur trace 

Moisture 1*05 


99-95 


That this was a case of wilful adulteration I do not 
suppose for a moment but it soemawnslrable to direct the 
attention of teachers and others to the possibility of such 
a common and cheap article as manganese di-oxide bring 
sold not only la an impure form, but In one which it is 
positively dangerous to use with potassium chlorate for 
such a simple and universal experiment as the preparation 
of oxygen J Newton Fribnd 

The Technical College Darlington May 6. 


BRITISH NEW GUINEA 


/^OLON EL MACKAY was chairman of a Royal 
^ Commission appointed to proceed from Australia 
to inquire into the present conditions of the territory 
now known as British New Guinea* As such, he 
proceeded along the south coast of the island to its 
eastern extremity, then visited the D’Entrecasteaux 
and other groups in the offing subsequently proceed¬ 
ing along the north coast to Buna Bay Here he 
left die sea and struck Inland to visit the Yodda 
Goldfield, returning overland to Port Moresby This 
was the most arduous and interesting part of his 
journey, for the Owen Stanley Mountains, which here 
reach about 7000 feet had to be crossed Apparently 
the range really consisted of a series of more or 
less parallel ridges, up and down which the party was 
scrambling for seventeen days, camping during much 
of the time in tropical rain forest 
It is the record of the above trip which ’Across 
Papua M presents to us jn pleasantly written form 
The expedition was not m any way a scientific one 
but the author shows that he has considerable powers 
of observation He notes the absence of stone on 
the higher ridges and the extreme narrowness of 
their root-strewn moss-carpeted crests How also, as 
we approached the higher altitudes, lichen and moss 
gradually enveloped the timber until they covered 
limbs and leaves alike, but what impressed me most 
was the serene calm that reigned over all, for I heard 
no crash of fierce or fearful animal no sound of 


human voice, no song of radiant bird In all that 
kingdom of mist and sunshine, of sparkliqg dewfe 
gems and immemorial silence " 

The truth of this traveller’s description we know 
well but what wealth It suggests to the tropical 
naturalist—the enormous variety of plants which 
make up such a forest, each with its peculiar insects, 
many lizards and frogs showing quite peculiar adapta¬ 
tions to their damp environment, peculiar land shells 
on every ridge The natives live on the lower slopes, 
but seem to be less cannibal and of better stock than 

1 4 AcroMjftpaa. Balog *a Aooofcnt 
Across, tk» Territory of hw witk tto 
Kemtk Mackay C*B fJT 9* 

Pric* ft 6d. mC 


of a Vann Mttl tadakitdi 

BoyriiSSSSff^cKtt 1 

(Loftdoo Wfeborby cod Cfc> 
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At present the country is untouched but In a dozen 
years It may well be opened up and if gold be found 
all would fall before the axe 
Colonel Mackay’s observations suggest much work 
too, for the ethnologist The Yodda Goldfields have 
brought to light red pottery with designs and stone 
bowls with patterns on their rims Indicating that 
the country was once occupied by a race superior to 
the present Papuans The latter too, even on the 
coast are interesting enough but they are fast getting 
spoilt by the missionaries and traders Those of the 
kills near 1 the gardens of the ghosts are still un 
touched making mummies of their dead, for whom 
they have a supreme respect The splay footed people 
near Cape Nelson should also be well worth a visit 
It is rightly pointed out that no tropical country 
can remain long undeveloped owing to the teeming 
millions of the overcrowded East, and British New 
Guinea to be secure must be opened up Coco-nuts 
coffee cocoa and rubber will probably m a generation 
cover most of the available land, while gold may 
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rapid growth The book before us 
tsist this development, as the condi- 


cause sdll more 
will doubtless assist 
tions and climate are shown to be by no means worse 
than those of Ceylon or the Straits not many years 
ago Perhaps this is the aim of the book, but wc 
confess that we desire the more solid observations of 
a trained naturalist Unfortunately, such have not 
always the brightness and sense of humour possessed 
by Colonel Mackey J S G 


4 aiAM 

S INCE the application of the whisky* mi 
agricultural education in Great Britain 
dderable amount of experimental work has be 


SOME RBCBNT AGRICULTURAL FIELD 
TRIALS 1 

money to 
in a con- 

experimental work has been car- 
l Wm of Scotland AoHeukand Coll***, Raporta on Experiment* 
Dnrtuua Cbnnqr CovncQ Edoeatioh Conunhtae Report Da Ur Invert** 
tiona Korthombrtand XdsaUion Commxrtee, Gold* to Expertaeate for 
tgoo Spat 8uaa» KdoeaUoo ComnvUt— ( Experiment* on Maadow Hay 
Agncnhoral Student*' Guttle, Experiment* on Parts* Jovnal of the 
Qeputment of Agriculture and Tacbakal Inacmctton (be Irtknd. 
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ned on by some of the more energetic of the county 
committees A few of the experiments deal with 
animals but by far the greater number with crops 
presumably because the expense is less, they serve a 
variety of useful purposes arousing an interest in 
practical agriculture showing the farmer (if indeed 
he needs snowing) that artificial manures will give 
increases In crop and finally they may furnish very 
useful material for the county agricultural lecturers 
Field experiments arc perhaps the most difficult of 
all experiments to interpret I he growth of plants Is 
influenced by so many factors temperature water 
supply food supplv, &c—that small variations in the 
conditions may lead to marked differences in result 
The soil is a very complex mixture and not uncom¬ 
monly shows some variation even within the limits 
of a single field E\cn if the soil itself is tolerably 
uniform a slope may introduce irregularities The 
influence of a tree or hedge makes itself felt for some 
distance while the effect of the previous treatment of 
the ground is often very great Of course if the 
intention is mainly to get up an interest in agrtcul 

tural trials these con¬ 
siderations arc of little 
moment but they as¬ 
sume great importance 
where it is desired to 
give definite informa¬ 
tion about the effect of 
manures on the crops 
A perusal of the reports 
before us leaves a rather 
mixed impression 
There lias been a vast 
amount of work done 
and much industry and 
energy have been dis¬ 
played but it is not 
always clear that the ex- 
pcrimenters have 
grasped the first prin¬ 
ciples of the art of mak¬ 
ing experiments In no 
case ts the experimental 
error indicated nor can 
we find it has been as¬ 
certained, indeed so far 
as we know it is only 
at Rolhamsted that the 
determination is made 
and there where ail the 
conditions are favourable 
and the workers tho¬ 
roughly comi>etent 11 
amounts to 10 per cent 
In the Sussex experiments a number of plots were 
laid out on each of twenty farms and received various 
combinations of artificial manures As the expen 
ments have only gone on for one year it is impos¬ 
sible to draw any definite conclusion so great is the 
disturbing effect of season In the discussion all the 
results have been averaged in spite of the fact that 
the soil varied from a chalk loam in some centres to 
a heavy clay probably destitute of chalk in others 
It is of course, not legitimate to take an average of 
Incomparable quantises and we suggest that more 
useful results would be obtained by arranging the 
soils into stnctly comparable groups 
The Northumberland experiments have gone on for 
a longer time and averages for several years are 
given so that the effect of season is more or less 
eliminated They are well known as illustrating the 
value of basic slag in improving poor day painires 
On the light soils potash has been found very effec¬ 
tive A more detailed study could be made if the 
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error of the experiment was known Thus we are 
informed that the most effective slags are those in 
which a high percentage of the phosphates present 
dissolves in citric acid On looking at the figures 
however we find that the extreme difference in jield 
is little more than 10 per cent which U probably 
well within the experimental error 

Percentage of pnotphouc aciu sola le 
in %/ utric «cid 93 t 74 2 66 1 

Heyooumed in cwis. 9 * 9 l » 

Again one of the conclusions drawn from the rotation 
experiments Is that sulphate of ammonia has had dis¬ 
tinctly exhausting results except on the crop to which 
it was applied The fall in >ield however is only 
per cent In neither case Is the conclusion justified 
v the evidence 

Among the West of Scotland reports is one in which 
the new nitrogen manures c>anamide and basic cal 
ciurn nitrate are shown to have given valuable 
returns Most of the reports deal with different 
varieties of oats and potatoes General conclusions 
cannot be drawn since we ore told that the character 
of the seasons was found to affect the relative as well 
as the absolute productiveness of the oat varieties in 
an astonishing degree A number of measurements 
of the straw and grain of these different varieties are 
recorded and a good deal of other information has 
been collected In the experiments on the manuring 
of potatoes it generally happened that the best ana 
most profitable crops were obtained after applying ten 
tons of farmyard manure per acre along with a com 
plete dressing of superphosphate sulphate of potash, 
and sulphate of ammonia, a result agreeing with 
others obtained elsewhere 

Fhe Cirencester experiments on pasture have been 
going on for eighteen years or more and show some 
interesting results worth working up in greater detail 
since they differ in several ways from those obtained 
at Rothamsted Thus superphosphates alone gave 
better results than no manure and also encouraged 
clover the plot receiving sodium nitrate alone was 
poor tufted and worse than the plot receiving 
ammonium sulphate alone, Ustilago was most preva 
lent on the plot receiving kainit alone 
The Irish experiments on winter milk production 
and winter rearing of calves were made to see if either 
of these schemes would pay At present Ireland 
places but little butter on the market during winter 
with the result that the summer trade suffers It is 
considered that higher prices would be realised in 
slimmer if the winter trade could be developed Satis¬ 
factory financial results were obtained The reports 
derive considerable interest from the tables of costs 
a welcome though rather unusual feature in expen 
ments of this sort 

The Durham dairy investigations were intended to 
settle certain practical points such as the feeding of 
concentrated food on pasture and the relative value 
of moderate and heavy rations for milch cows It 
was shown that an increase in food caused an in 
crease but not a proportionate increase, in milk yield 
a result in accordance with Holtsmark's very complete 
investigations in Norway Brewers 1 grains were at 
usual found to increase milk production, but no 
attempts were made to ascertain whether, as is some- 
tunes averted they have any physiological action 
This is all the more unfortunate since in a second 
Series of experiments the materials for this study 
seem to have been at hand, the increase in milk yield 
amounting in the two experiments only to 07 per 
cent and 3 3 per cent There is nothing to indicate 
the magnitude of the experimental error, but as only 
five cows were taken In each set It cannot have been 
less than the quantities recorded* The only legitimate 
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conclusion is that brewers* grains in this particular 
instance failed to produce their usual effect Hfere is 
just the expenment that the trained Investigator would 
have welcomed in order to follow up tne subject 
But the author of the bulletin not only misses the 
opportunity but draws the wholly unwarrantable con¬ 
clusion that a moderate allowance of 20 lb of brewers’ 
grains per day has the effect of increasing at all 
events for a certain period the daily yield of milk ! 

We have directed attention to these defects because 
they recur not infrequently in the work earned on in 
the counties Unfortunately some of our agricultural 
experimenters have a habit of ignonng or explaining 
away an unexpected result If only they would lerfm 
that to follow up an unexpected result Is the beginning 
of wisdom in research work we might make much 
greater progress m agricultural science than we are 
doing now Of course it may be urged that the 
object of the experiment is simply to arouse interest 
or to demonstrate some well-ascertained fact so that 
scientific method is not necessary Even if the experi¬ 
ments have served the purpose for which they were 
intended it is nevertheless much to be desired that 
the expen men ters should realise their opportunities 
and make more than they are doing out of tneir work 


rhlb TOTAL SOI AR FLL 1 PSF MAY 9 1910 

U NhORTUN \ TFl ^ the news to hand regarding 
the observation of this eclipse visible in Tas¬ 
mania tells us that all the observing parties experi¬ 
enced unfavourable weather conditions According to 
the Ttmes of Mi) 10 a Reuter telegram from Hobart 
(Tasmania) dated the previous day states The 
observation of the total eclipse of the sun from 
Brum Island has failed owing to dense clouds 
and ruin Mr Baracchi the Victorian Gov eminent 
astronomer reports that the durkn< ss during the period 
of totality might be compared with that of a starlit 
night 

V cablegram from Mr McCloan dated May 10 
shows that this pnrtv also met with no succe s on 
account of bad weather The message was as 
follows — Fthpse invisible steadv rain all dn\ Onlv 
two fine davs last fortnight Terrific gales and thun 
der frequent 

While it is most disappointing that no observations 
of this eclipse have been secured yet it was nther 
anticipated that such would be the case* owing to 
the unfivournble time of the year for satisfactory 
weather conditions Nevertheless Mr McC lean de¬ 
serves high praise for getting a party together with 
a fine outfit of instruments and going so far to moke 
the attempt to secure observations While he return* 
on the Oraeto which leaves Melbourne on May 18 
he has made arrangements to leave all his instru 
ments out there so that he can pick them up for the 
total eclipse of next >ear rhis eclipse wHl be best 
visible from some of the islands in the western Pacific 
but it is not >et settled which particular one will form 
the basis of operations 

The last mail from Australia has brought sogie de¬ 
tails as to the station which Mr McCIean is just leav 
ing and the preparations he made and it is hoped that 
these will be published in a subsequent number of 
Naturk W J. S Locky#* 


PROF E F W PFLUGEE 
TTHE name of Pflflger has beeh made known to 
E many generations of students aar belonging to 
some inhuman agency by which to then* confusion 
and Vexation, an edict was enacted + kiK>wn as 
PfHiger s law To how many of those students has 
the human picture ever been presented of the untinog 
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\oung pnvat-doctnt working alone m his single 
room night after night for two yean* without an In 
ferruption until in 1859 he published hi* accuniul ttco 
results in a bulk\ volume, L’ntcrsuchungen ueber 
dtr Physiologie des Elektrotonus Berlin 1859/ 

B\ the siae of this picture of the active young 
searcher in the 'fifties of last century might be placed 
a picture of the no less active learner of the nineties 
who at the age of sc vent) with forty years of ser 
vice behind hint ns professor of physiology in the 
Lnivcrsit) of Bonn and with no worldly reward in 
front of him of money or position or of lame day by 
da\ and month bv month tamed .out with his own 
hand the mechanical minutiae of daily quant it itive 
estimation of nitrogen necessary to satisfv his mind 
as to the balance sheet of nitrogen of a dog under 
physiologic ll conditions ricth supervised bv himself 
and as to shown by the 131 volumes of Pfluger s 
■irr/irr of whieh the first volume appeared in 1868 
and the ijist in 1910 His faithful service to physio¬ 
logy continued for ttn years longer to the fifty first 
\ear of his ordinary professorship to the eighty first 
year of his life 

Eduard hricdnch Wilhelm Pfluger born in 1829 a 
pupil of Johannes Muller is the hist of the great 
German school of physiological and biological workers 
—Heeckel Lieberkuhn Du Bois Reymond Henlc 
Ludwig Brucke Helmholtz PfUiger 

PfUiger lived a retired life dcvohd to his work in 
the 1 iborntory and in the library which he hurdh 
ever left and in which hr did not welcome the inter 
ruption of the visitor no one admitted except on 
busmmx might will have been the inscription upon 
his door and he was mver sun at physiological con 
gresses 1 count among one of the pleasantest rccol 
lections of my life a day spent in Pfluger $ laboratory 
with PfUiger himself and Heinrich Her/ whose simple 
demonstration of Maxwell s forecast had been made 
in the previous ycir and whom duUh so soon cut 
short We spent the dav watching the movements of 
Lippmann s captllarv electrometer and the time passed 
unnoticed, there was no inhumanity in connection 
w ifh the author of Pfluger s law w hen the accuracy 
of a physiological assertion of fact was to be 
scrutinised 

To the scientific world Pfluger s permanent monu 
ment unsists in the 131 volumes of Pfluger s \rchtv 
Many workmen have contributed to that monument 
and among the mass of contributions the work of 
Pfluger himself stands good as well and truly hid 
The mechanism of spinal action in the frog and his 
law of reflex ncLion as studied upon the decapitated 
nnimnl were his earliest subjects of study and art 
to-dav still classical We cannot discuss the median 
ism of nervous coordination without at once appealing 
to the experiments of Pfluger and the decapitated frog 
more than fifty years ago in preface to our discussion 
of the experiments of Sherrington on the spmal mam 
mal which belongs to the last decade 

The tenth volume of Pfltiger's Archtv (1875), con 
taming his paper Leber die Physiologiscne Verbren 
nung in den lebendigen Organismen has played an 
Important part in our knowledge and notions as to 
the chemical respiration of the tissues 

FflilgerV bloodless and salted frog continuing to 
discharge CO B in an atmosphere of nitrogen or in 
vacuo is clear evidence that CO s is not due to the 
immediate action of oxygen, but that it is formed 
from the dissociation of some storage compound or 
as Pfltlger expressed it previously absorbed oxygen 
has helped to wind up the physiological clock the 
CO, discharged at the moment is a sign that the 
dock is running down In discussing the latest con 
tributton to our knowledge of this subject those for 
instance brought out by I eonard Hid as regards the 
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beneficial effect of owgen upon muscular work, we 
are obliged to refer to Pflugtr s teaching 

Nutntion ltx debtor and creditor account in the 
body in terms of nitrogen ind of carbon glycogen its 
relation to carbohydrate intent dent and Its question¬ 
able relation to protein inteceduUs fat its absorption 
relation to carbohydrate tin problem of diabetes and 
the origin of diabetic sugar formed the principal 
field of Pfluger s unec ising labours during the last 
twenty-five ytors of his life 
PflUger died on M irth 17 aged eighty-one nt the 
end of over sixty years of single minded and un 
swerving devotion as a student of physiology fiftv 
years of which were spent as ordinary professor of 
physiology in the l nnersitv of Bonn 

A D Waiifr 


NOThS 

In consequence of tli lam nt**d diaih of the King and 
out of respect to lus memory mnnv wiintilic ni clings 
and other functions haw lx mi postponed or ranrelled 
1 he soiree of the Ro\ tl Socnl\, announced for Mav 25 
will not take plan lh> met tings of the souely will 
not be resumed until Mo 2(» I he pr ident of the Royal 
Institution has decided that the lettures and 1 tilling meet 
IngH be discontinued until furihi r not it Ihe innmrsarv 
dinner of the Roy cl ( ‘ogruphical 'wanly whuh was 
nrrnnged for May will not lx h Id the anniyersary 
meeting will b« held 1 err inged it 3 pm Ihi meet 
mg of the Ro\al Mi tiwnlngu al Hourly which had Iki n 
fixed for Wednesday M iv 18 has lx n postjionid to 
V\cdnesda> May 35 

Wk not re with regret the announce mint of the duiih of 
Prof S Cannizzaro bon ign Member of the RojjI Society 
and professor of chemi* rv in the l mve rsity of Rom ul 
c ighty three years of age 

Vr the meeting of the Roy il Soc irt\ on May 5 the 
following candidates for fellowship w re elected into the 
society —Mr J Bancroft Prof G C Bourne Prof \ P 
Coleman Dr F A Dix y Dr J N l bilon Mr \ 

1 owler Dr A b Garrod Mr G If Hardy Dr J \ 
Marker Prof J T Hewitt Irof B Ilopkmson Dr \ 

I apworth Lieut -Colonel Sir W B I eishmun Mr Ii t 
Plimnur and Mr F Soddy 

Now that our returning summer migrants an being 
eagerly looked out for and the arrival of nnnv of tilt in 
has been recorded during the last few w eks tli question 
arises in the minds of m my people Do lIn ame in 
dividual birds which m *.trd last year come back to n*st 
in the some place 5 This is a question of tour e which 
might be equally well asked of our rcsid nt birds but 
In the case of migrant* such is the swallow which we 
know for certain does not winter am when north of Mrica 
actual proof that the same individu^' returns ifter its 
long Journey to and fro md its sojourn in its far off winter 
quarters to the very same spot in which it nested the 
year before 1* w national Such proof In the c use of one 
swallow In anv eas** Is just lo hand Dr G B lice 
hurst records the fol'owing in the last number of Brifuh 
Buds — On April 12 iyio the first swallow (Hi run do 
rustica) was seen at 4 p m passing the house at Hunt- 
bourne High HaMen Kent which He* in the Hne of a 
small migration route at b p m a small flight of swallow r 
passed over to the north and from it four birds separated 
and after flying round the house and settling on the 
chimney-pots, finally went to roost In a shed where two 
pairs bred last year Two days afterwards I caught a 
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a wallow at roost In this shed, almost certainly one of those 
that arrived on April is and found it was one which my 
sister had caught and ringed as an adult bird on May 8 
1909 the bird having come down one of the chimneys into 
on* of the rooms I may note that there was no mark 
or injury of any kind on the leg which bore the ring 
7 he system of marking birds by aluminium rings will no 
doubt teach us much that we xannot learn by any other 
means Lost year more than a000 birds were ringed * 
by readers of Mr H F Witherby *s magazine British 
Birds, and this year at least double that number will be 
* ringed 99 Each ring bears a separate number os well 
as the inscription “ Witherby High Holbom London 
and careful details are kept of the date and place at which 
each bird was marked Should any of these ringed birds 
fall Into the hands of any readers of Natuek Mr Witherby 
would be glad to be Informed of the date and place of the 
capture and the number on the ring* 

Prop Walter Nernst director of the Physical 
Chemistry Institute in the University of Berlin has been 
elected an honorary member of the Manchester I iterary 
and Philosophical Society 

Am International Conference will meet In Pans on 
May 18 to consider the questions raised by the develop¬ 
ment of adrlal navigation with the object of arriving at an 
International agreement with respect to them Most of the 
European Powers will be represented Delegates to repre¬ 
sent the United Kingdom have been nominated by the 
Admiralty the Army Council, the Board of Trade and the 
Secretary of State for the Home Department 

The prise of sof recently offered by the Scottish Meteor 
ological Society for the best essay on a meteorological 
subject has been awarded by the council of the society 
to Mr David MacOwan of Edinburgh University, for an 
essay on ** Atmospheric Electricity M The competition it 
may be recalled was open to students of the Scottish 
universities and to graduates of not more than five years 
standing 

Da. and Mat* Seuguamm have returned from their first 
exploratory ethnological survey of the Anglo-Egyptian 
Sudan, to which they were appointed by the Anglo Egyptian 
Government They studied the hitherto unInvestigated 
Nubas of southern Kordofan and the ShlUuks Dinkae 
and Shir of the White Nile A short time was spent 
between the White and Blue Niles, where a Neolithic site 
was discovered Observations wire made on the sociology 
and religion of various tribes, and some anthropometries! 
data were obtained especially of the Nubas. 

At the meeting of the American Philosophical Society on 
April 33 the following foreign members were elected — 
Prof A von Meyer, Madame Cune Sir David Gill, 
KCB Prof E Meyer, and Prof C E Picard We 
learn from Science that members of the U S National 
Academy of Sciences have been elected as follows —Prof 
F R Moulton, Prof W A Noyes, Mr T B Osborne, 
Prof C Schuchert, prof D H Campbell, Prof J Loeb 
and Prof J Dewey Dr G E Hale has been elected 
foreign secretary of the academy, to Succeed the late Prof 
Alexander Agassis The Draper medal has been conferred 
on Dr € <F Abbot director of the Astrophysicai Observe 
torj of the Smithsonian Institution 

The Royal College of Physicians announces that the 
next award of the Weber Parfces prise of 150 guineas and 
a silver medal will be made in 1913, and that the adjudi 
cators have selected as the subject of the essay 1 Hie 
Influence of Mixed and Secondary Infections upon Pul 
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monarv Tuberculosis In Man, and the Measures, Preventive 
and Curative, for dealing with Them " The Cfoonlan 
lectures of the college will be delivered In June next by 
Dr F W Andrewes the Harvclan oration In October 
by Dr II B Donkin, the Bradshaw lecture by Dr G N 
Pitt the HtzPatnck lectures by Sir T Clifford AUkuM* 
and the Horace Dobell lecture by Dr W Bulloch 

Ihe annual autumn meeting of the Institute of Metal# 
will be held in Glasgow on September 21-33 on which 
days papers of scientific and practical interest will be read 
and visits made to works of metallurgical interest An 
influential kx-ul committee, of which Prof A Barr is 
chairman and Dr Cedi H Desch is honorary secretary 
has already been formed to carry out the necessary arrange¬ 
ments, of which further notice will be given In due course 
There has been established at the offices of the institute a 
pathological museum for spedmens of metals and alloys 
the first contributions to the museum having been received 
from the president Sir Gerard A Muntz Bart This 
museum which Is the only one of Its kind, ought to be 
of great service to alt Interested in the metallurgy of the 
non-ferrous metals, as It is intended that It shall contain 
specimens showing the various ways in which such metals 
as copper brass aluminium, &c , can fall either as a result 
of faulty manufacture or of improper usage 

A Reuter message of May 5 from San Juan del Sur, 
Nicaragua stated that Cartago, Costa Rica was practic¬ 
ally destroyed by an earthquake at 6 30 p m on May 4. 
Five Central American Republics reported earthquake 
•hocks The Times Washington correspondent says that 
though Costa Rica Is supposed to be the southern limit of 
the earthquake zone, the discussion has again commenced 
as to whether a sea level canal would not have been more 
stable than the lock type for the Panama Canal now under 
construction According to Reuter two hours after the 
shock a brilliant meteor passed over the Costa Rica- 
Nlcaraguan frontier leaving a luminous track behind it, 
and augmenting the fears of the populace As In many 
other cases, this earthquake occurred as the moon was 
approaching perigee on May 8 and conjunction on May 9 
»o that the conditions were favourable to deformation^of 
the earth s crust 

An International Congress in Naval Architecture and 
Marine Engineering will be held in London on July 4-8 
From a preliminary programme issued by the Institution 
of Naval Architects we learn that there will be a recep¬ 
tion on the evening of July 4 and that the congress 
will be opened formally on Tuesday, July 5 The 
mornings of July 6-8 will be devoted to the reading 
and discussion of papers in the hall* of the Institution of 
Civil Engineers and the Institution Of Mechanical 
Engineers The programme will include among others, 
papers contributed by Admiral Sir Cyprian Bridge GCB, 
Sir Andrew Noble Bart K C B Sir W H White* 
K C B Sir Philip Watts, KCB, the Hon C A Parsons, 
C B Italy Colonel G Russo Japan Admiral K&do 
1 J N , Count Shlba, and Prof Terano Germany Dr O 
Schilck and Prof Flamat and France Prof A- Rateau 

The fifteenth annual congress of the South-eastern Uninn 
of Scientific Societies will be held at Guildford on June 
8-1 1 under the presidency of Prof E A» Gardner, Yates 
professor of archaeology at UhtVtrslty* College, London 
The presidential address will be delivered otP'tha evening 
of June 9 There will be a reception by^the Msytir 9a the 
evening of Wednesday, June 8 followed by the* illumina¬ 
tion of the Castle grounds, by the Mlyor and Corporation 
at wboeelnyiiation the union meet At Gptydfocd« 
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Papers will be read bv Mr Henr> Burv on the relation 
Of the river Wty lo the Blackwater and the Anin Mr 
E A Martin on results of dewpond investigation Mr 
J G N Clift on the Pilgrims Way between hamham 
and Albuty Dr W Martin the interpretation of maps of 
the sixteenth and seventeenth centuries Dr Vaughan 
Cornish waves in sand and snow Mr J W lutt colour 
In Insects Mr A R Horwood the extinction of crjpto- 
gamous plants and on Saturday evening June 11 (after 
the congress) Mr F Fnock will lecture on aquatic auto 
crats and fairies There will be several excursions and 
receptions and a loan museum which promises to be of 
exceptional Interest The local srrretary is Mr Frank 
Latham 61 High Street Guildford who will send further 
particulars on inqutry 

In the Issue of the Archaeological and Ethnological 
Publications of the University of California for March 
Mr f T Waterman gives an elaborate account of the 
ritual of the DlegucAo or as they call themselves the 
Kawakipai tribe occupying the extreme south of the 
peninsula It is remarkable that thev have a distinctive 
cultus of their own, bearing only n slight resemblance to 
that of their blood km the Mohave or their immediate 
neighbours the Lulsefio These ntes depend little upon 
their belief in spirit agency Thev are based on one or 
other of two conceptions The first is that In early infancy 
and also at adolescence persons of both sexes are in a 
condition of peculiar receptivity children and young men 
and women being specially liable to external influences* 
both good and evil the former being encouraged the 
latter repelled by appropriate ceremonies The second con 
ceptlon 1* the belief In the continued existence of the soul 
after death Hence their mourning rustoms depend upon 
the fear of Injury from the spirits of the dead whom thev 
endeavour to propitiate by various means, such for 
mitance a* by burning the goods of the dead man so 
that his property in an ctherealised form may pass on for 
his use to the world of spirits 

Dr Comandon gives details of the application of the 
klnematograph to the photography of micro-organisms !n 
a paper published in the Bulletin de la SoctM d Encourage 
ment pour l Industrie nationale (T 113 No 3 p 318) 
Dark ground Illumination was adopted with sixteen views 
per second the expostire being 1/33 of a second Such 
objects as trypanosomes and. spirilla in blood seem to lend 
themselves well to the method It U to be noted that Mr 
Duncan In this country several months ago had token 
klnematograph views of the circulation of the blood in the 
frog s web &c 

The Bulletin of the Johns Hopkins Hospital for March 
(xxi * No aa8) contains several papers of scientific Interest 
notably one by Major F Russell (Medical Corps U S 
Army) on anti-typhoid vaccination No untoward results 
occurred in a series of 3640 vaccinations and the author 
believes that the procedure undoubtedly protects to a very 
great extent against the disease, and Is a useful adjunct to 
other prophylactic measures In the April number of the 
Bulletin (No sap) Drs Marine and Zenhtrt make the 
Interesting observation of the occurrence of gdltre (active 
thyroid hyperplasia) in fish The fish were principally pike 
and bass of Lake Brie, and it b of interest that In the 
same district, human gMtre is prevalent, suggesting that 
the disease is in some way associated with water, an hypo¬ 
thesis long held In connection with gftltre in man 

Tm Bulletin* of the Sleeping Sickness Bureau for March 
and April (vol il, Nos *5 and 16) contain the usual useful 
summary of investigations on trypanosomes, sleeping-sick 
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ness news &c The latter number contains a translation 
of an important memoir by Dr Carlos Chagas on the 
new human trypanosome discovered in Brasil and already 
referred to in Naturk (vol Ixxxi 1900 p 46) The 
parasite seems to be conveyed by a species of bug (probably 
Conorrktnus ntegistus Rurm) the developmental cyclo 
occupying a period of at least eight days Monkeys and 
small animals are easily infected The record of human 
cases is at present meagre in fact laboratory work in 
this case seems to have outpaced the clinical The Bureau 
has also issued a subject index to the Bibliography 
of Trypanosomes, with corrigenda compiled by Mr 
( A Thimm 

Some experiments described by Mr C T Atkinson in 
the last number of the Journal of the M irine Biological 
Association will be of interest to naturalists engaged in 
fishery research work In n previous number of the name 
journal Mr Atkinson showed that the plmce takr n from the 
recently exploited fishing grounds in the Barents *v?u has 
a much slower growth rite than similar fish In the North 
Sea and also that the mates and females did not become 
mature until much older than In home waters In the* 
course of a recent voyage to the Barents Sei m a Hull 
steam trawler, Mr Atkinson brought back a number of 
living plaice and marked and liberated these fish In the 
North Sea in the vicinity of the Dogger Bank The 
experiment was highly successful and in the course of a 
year about half the plaice had been recaptured The 
growth was very rapid when compared with that of normal 
North Sea plaice and there was n great improvement m 
the condition this always having been ch iractenstically 
poor in plaice caught in the Barentz Sea and In Icelandic 
waters Such experiments as these point to the possl 
bility of a future rational regulation of the sea fisheries 
Traditional methods of the control of the industry—restric¬ 
tion of fishing gear fishing apparatus Inspection and the 
like—have proved to be rather futile proceedings and 
investigations such as thAt now under notice point to the 
practicability of the actual cultivation of the truly sei 
fishes It Is pointed out bv Mr Atkinson that not only 
plaice but even the valuable halibut may possibly be 
transplanted into the North Sea and that even such com* 
paratively expensive operations as these are likely to he 
would be better economy than glutting the market with 
plaice of such poor quality that they sell for 1 ^ than 
one-tenth the price of good North Sea fish whili many 
have actually had to be used for manure 

An important contribution to the vexed question of the 
cytology of yeast Is made In a beautifully illustrated paper 
published In the Annals of Botany (January) bv Messrs 
Wager and Peniston In general confirmation of the 

earlier work of Mr Wager, the authors regtrd thp nuclear 
apparatus of the cell as consisting of the characteristic 
vacuole which Is so prominent a feature of this organism 
together with a nucleolus which is a homogeneous 
spherical or oval body lying outside but in close contact 
with the vacuole and consisting of a plastin like substance 
having very little affinity for nuclear stains The vacuole 
centalrp a dear sap and a nuclear network and both this 
and the nucleolus may become more or leu impregnated 
with chromatin This occurs to the greatest degree during 
the period of highest fermentative activity and at the 
same time the chromatin previously diffused throughout 
the cytoplasm disappears Other remarkable changes in 
the nuclear apparatus also accompany the process of 
fermentation and it is clear ththe nucleus is pt&vety 
concerned in the phenomenon* In bud formation the 
nucleolus divides amitoticaliy, and one portion passes into* 
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the daughter-cel! together with a portion of the vacuole 
and chromatin In spore formation the vacuole disappears 
and the nucleolus then divides, forming two nearly equal 
portions between which the granular chromatin Is shared 
and which again divide Volutin granules occur In the 
cytoplasm and vacuole, and glycogen is deposited in 
vacuoles in the cytoplasm and appears and disappears 
with astonishing rapidity under varying conditions of 
nutrition 

An account by Mr F Pitcher of Victorian vegetation 
in the Melbourne Botanic Gardens which appears in the 
\ictonan Naturaliit (vol xxvi No 11) was prepared 
with the three-fold object of pointing out a few specimens 
of trees dating back to pre-settlement days supplying a 
list of native plants under cultivation in the garden and 
recommending a few of these as suitable for general culti 
vation Of the last the small flowering shrubs for 
the greenhouse arc Bauera rubioidet 
Bossiata ctnerca Grevillta ertetfolia 
thbbertui struta Leucopogon virgattu 
and Tetratheca ctltaUi 

Among the remarkable instances of 
plant dispersion cited by the Rev G 
Henslow in a lecture addressed to the 
fellows of the Royal Horticultural 
Society the most striking Is that of 
Oxaht cemua This is n bulbous plant 
Indigenous to South Africa that has 
spread to the Bermudas Canaries and 
Madeira as well as along the north and 
south coasts of the Mediterranean It 
appears to have been originally intro 
duced to Malta where it now carpets 
roadsides covers old walls and is 
generally ubiquitous The plant in Its 
native habitat Is trimorphic but in 
Malta and along the Mediterranean 
only one the short-styled form occurs 
so that propagation is effected entirely 
by bulbs borne on thread like stems 
that proceed from the parent plant In 
rich soil the stems mav also grow above 
ground forming runners Further de¬ 
tails will be found in the journal of the 
society (vol xxxv part Hi), where the 
lecture Is published 

Thk Bureau Of Entomology of the 
tTmted States Department of Agrlcul 
turc adopts the very useful plan of 
tssuingJHilletinfi in which full accounts 
are glwh of the various Insect pests 
troubicsdbic to farmers market gar 
deners and fruit growers Mr Web¬ 
ster describes the lesser clover leaf weevil ( Phytonomui 
mgrirostris Fab) a fairly common European in 
sect that appears to have got into the States 

some forty years ago but Is not yet very widely 
distributed there It Is however, capable of doing so 
much damage If once St is thoroughly established that a 
careful watch is rightly being kept. A fungus {Emfu** 
[ftiJomopfcfhora] sphatrotptrma) was found to destroy the 
gup® Mr Phillips deals with the slender seed-corn 
ground beetle (CUvinm imprestifrons , Lee), which attacks 
recently planted maise sSed in Swampy, peaty soils It is 
a native of the eastern States, and, of the whole genus 
is the only species that lives on plants, the others being 
carnivorous, according to our pres ent knowledge Dr 
Chittenden describes the parsnip 4 saf miner (Acidi* fratris 
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Loew ) the parsley-stalk weevil (IMtronotiu lafmtcubt** 
Boh ) an insect usually associated with aquatic or semi 
aquatic vegetation but found occasionally on terrestrial 
plants and the celery caterpillar ( PapiUo polfx m*i, Fab), 
which attacks practically all umbelliferous plants—celery 
carrot, parsley parsnip and so on The larva are Very 
conspicuous and are readily picked off the plants- more- 
over certain Ichneumon flies destroy the Insect In Its pupal 
stage Another bulletin by Mr Sanders Is devoted to the 
Euonymus scale (Chumaspu euonymt, Comstock), which 
can be kept in check by kerosene emulsion 

Thr current number of the Zeit*chri}t of the Geo¬ 
graphical Society of Berlin (iqio No 3) Includes statements 
as to the aims of the projected German Antarctic Expedition 
by the leader Lieut Fllchner and by Prof Penck and a 
message of goodwill from Prof Otto Nordenskjbkl The 
plan of the expedition it based on the hypothesis that the 


Ross Sea Is directly connected with the south western par 
of the Weddell Sea by a narrow belt of sea separating 
main area of Antarctica from the land which Is assume* 
to connect Graham Land and King Edward the fseventl 
Land This possibility and also the view that tht 
Antarctic land to the south of the Pacific consists onlj 
of an archipelago must have occurred to all who car^fuO) 
considered the results collected by the expeditions of Captalf 
Scott and Sir Ernest Shackleton The meteorologies, 
evidence and the apparently Well-marked westward trenc 
of the land which drove Sir Ernest Shackleton on to If* 
South Polar plateau seam, however, not very fsvourabk 
to the idea of the direct connection of the Ross %na Weddel 
S«as Indications of any such connection might also hen 
been expected from the tidal observations qf the Dfrcooafp 



Sk«tcb*map Illustrating Uw powible connection of the Rom and Wedded Sea*. 
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The evidence, however is so uncertain that all geographers 
will hope that Lieut Filchnrr will settle the problem by 
direct observation Prof Penck insists that to determine 
this question Is much more important than reaching the 
Pole His letter clot>cs with the announcement of a con 
trlbution by an anonymous donor of 300 000 marks 

Jh the monthly meteorological chart of the North 
Atlantic Ocean for May issued b> the Meteorological Com 
mlttee we note with pleasure two advances of considerable 
Importance in maritime meteorology —(1) Synoptic charts 
for barometer and wind have been drawn for the Atlantic 
and adiacent coasts for 7h u m daily for current dates 
based upon telegraphic reports for north western Turopc 
reports by radio-telegraphy from the Atlantic and in forma 
Hon given In the Paris Bulletin international These data 
cannot fail to be of great use in elucidating the conditions 
which affect the weather chnngts of our own region 
(a) Charts showing the temperature of the sen surface also 
for recent dattR are drawn for the North Atlantic for con 
serutive periods of seven da\s with isotherms for each 
io° F As these means correspond to those given for the 
land In the Weekly Weather Report thev will be available 
for tracing nny connection which mnv exist between sea 
tempi rature and the weather over the British Island t 
We also note that the area of the monthly chart relating 
to the Indian Ocean has been extended from Ht 15 0 S to 
35° thus embracing the region traversed by vessels 

trading to India China &c 

Cosmos of April 23 states that Chile has fallen in line 
with Japan Italy Austria Cermnnv France Russia the 
USA and other countries by establishing a Seisinological 
Service The director is the distinguished srisinologist 
Comte de Montessus de Ballore Farthquake-observing 
stations now exist between Tacna and the South Shetland^ 
that is along a meridian nearly 3000 miles in length At 
five of these heavy Weichert a pendulums have born estab¬ 
lished while selsmoscopes have been Installed it Ihirtv 
s^ondary stations Altogether 550 observers note earth 
quakes at 430 different localities During six months 740 
different shakings have been recorded This means that 
Chile as an earthquake-producing country runs neck and 
neck with Japan At the central station In Santiago an 
arrangement of P Maccfoni has been set up We arc told 
that this Instrument responds to electromagnetic waves and 
gives warning of approaching earthquakes This install* 
tion is said to be the first of its kind Other instruments 
which have been installed besides those mentioned are the 
Bosch Omori and Staittesi pendulums Instruments of the 
type adopted by the British Association although they Yield 
more records of undoubted seismic origin than any other 
type of Instrument do not appear to And a place In the 
Chilian programme 

A labor proportion of the Electrical Review for April 29 
Is devoted to the problem of electrically driving the 
machinery of cotton and other textile mills It appears 
that a considerable number of mills In Lancashire and 
Yorkshire have recently discarded mechanical in favour of 
electrical driving the usual method being to instal a 
separate motor in each room There appears to be no 
doubt that an increase of output has been obtained but 
the figures given vary considerably Two well illustrated 
articles deal with the equipment of one of the mills men 
honed and with that of a null In*- Germany In the latter 
almost every machine is provided with Its own motor so 
that no shafting is to be seen in the rooms of which views 
are given 

Thb April number of the Journal de Physique contains 
a communication made to the Socitt* franyolse de Physique 
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in December last by MM Huisson and Fabrv on thu 
application of their interference method of measuring 
small differences of wave length to the problems of solar 
physics It will bt remembered that in their method the 
light to be investigated is sent through an interferometer 
consisting of two plane surfaces lightly silvered and pro 
duces a system of li^ht and dark rings which are focussed 
on the slit of a grating or pnsm spectroscope by means, 
of a lens Each ring produers in the field of view of the 
spectroscope two points of light the distance apart of 
which may be determined ihrextlv or by miasurenicnt of a 
photograph When two wavelengths are to bt compartd 
it Is only necessary to meusurt with pnvibion thr differ 
ence of the distances of these points of light apart On 
comparing the iron lines of the solar speilrum with those 
of the arc in air the authors find that for some lines the 
solar is greater for others less than the arc wave length 
I he solar wavi length ih in tverv ease greater however 
than that for the arc in iuicmo The authors roncludn that 
if the latter differences are due to thi pressure in the 
reversing layer of the solar nlmosph* rc th it pressure U 
j to 0 atmospheres 

C ominlivg their phy#iro-« htmhal studies on phosphorus 
Messrs Ernst Cohen and lvntsuji lnou>e j,ive an u. count 
in the current number of the 7 ettsehrtfi ftir phvstkahsche 
Lhemte (April zb) of thi solubility of ordinary phosphorus 
in carbon bisulphide as the previous work on this subject 
by i 1 run indicated eithi r the formation of a compound 
between phosphorus and the solvent or the formation of a 
new allotropic modification of white phosphorus I ho 
puntv of the materials and the method of diti miming 
the concentration of the phosphorus in the solutions were 
carefully controlled and olubilily ditemin*Uions cirrud 
out for nine temperatures bttween + io° C and -to L 
I he solubility curve found furnished no indication of th 
compound suggested bj t iron neilhir was an\ hitherm 
unknown allotropic modification of phosphorus obtained 
1 

Science Progress for April contains the two first nrtul s 
by Dr H W Wiley and Dr R Vincint of a generil 
senes dealing with the ethics of food I he question U one 
of such great national important and so muih bn betn 
talked and written on it of late 3ears that it is eimnenth 
desirable to have serious and unbiased iritiu m publi hed 
under adthoritativ< n unes Dr Wile) * Itgislitiw* < rusadt 
in thn United States in fu\nur of pure food has made lum 
the centre of a storm of indignation and ittack from the 
threatened interests but in has main Untied his xttitudi that 
all considerations othir than seUntihc truth and the public 
welfare are to be set wide in dealing with the punt\ of 
food No doubt there is much need of 1 similar crusade 
in this country but perhaps the initiative should come 
from the general public baked by th manufacturers of 
repute rather than from the nnahtical ihemist as appears 
at present to be the rise Dr A meint s article on ntiJk 
should be studied bv all who have to do with thi feeding 
of children He makes a very strong point of the fuel 
that recent developments in the milk trade have been dls 
tinctly rctfogi tssivi and unhi silntingly condemns the 
boiling and past*mining of milk 

A new experimental sham engine has been installed at 
the Glasgow and West of Scotland Technical College and 
was described by Prof A L Mellanby at the meeting of 
the Institution of Lngineers and Shipbuilders in Scotland 
on April 26 I he engine was made by Messrs Cole, 
Marchent and Morley of Bradford and is of iho hori 
xontal compound slde-by-alde type The high pressure 
cylinder is is inches and the low-pressure 0Under 


320 


mature 


cyll!£VV!S ra \ t * r ’ *£“ * tr0ke beta * 3 ° inche * Each 
cylinder is fitted at each end with separate steam and 

2T1E-* th ® dr ° M> ‘* t0n V* A «>«lne 

U ebown by the indl 
•troka th. Cyl,ndef at “ n y Part of the 

condensation h!? h “* be *" generaa y attributed to Initial 
S^SS^L Fl T* re0ently 0,8 bel,ef ha * been held 

st^mu^d I^f\* for much « f *he extra 

!I^L , 1 U hopcd that *e bleb upon this endne 
torie, WOrk done ln other labia 

S^e Llne ^ , P ° !nt Thu * the Armstrong 

jjTfS «? 8 t £*V 8 V *‘ Ve * Manchester Munlc.pal 
School of Technology engines have permitted of work 

S"dr^lsZ" C | r "‘V^ ble ' beat *"* and * Ilde valve. 

the drop-piston valves fitted to the new Glasgow engine 
SmptlwnT °« ,0rtBnltl8 * of nuriung useful 
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HALLEY'S COMET AND METEOROLOGY 

Proposed Meteorological Observations dating. Progress 
through the Tad of Ballsy s Comet 

'THE International Commission for Scientific Agronomics 
had arranged a aeries of ascents of kites and ballons- 
tondes for Mav 11-13, but seeing that It is possible that 
the earth may pass through the toil of Halley s comat on 
May 19 the members of the commission hove agreed to 
postpone the ascents to May 18-ao A circular from Pro# 
Hcrgetell the president of the commission gives par¬ 
ticulars of the proposed ascents the tiroes mentioned being 
as follows —May 18 7*0* and 10 p m j May 19, 

a . 3°,2 ? an< *7 0 m and May 10 7 am Observations 
shou d be made at the earth s surface and baUons^sondes 
should be sent up about half an hour before these times, 
so that the balloon for the principal ascent should reach 
its greatest height about the time when the earth passes 
through the tall of the comet one ascent should also 
precede and one should follow the principal ascent by 
precisely similar intervals of time 
Messrs Assmann and Teisaerenc de Bort suggest that It 
might be possible tb carry out ascents of manned balloons 
as well as of baUonssondes and it is suggested that the 
atfro clubs of different countries should cooperate in the 
observations A letter has also been sent out by M 
Teisserenc de Bort describing the apparatus he has designed 
and used for several years for collecting samples of air 
from great heights The use of Altken’s dust counter Is 
recommended In connection with the ascents of manned 
balloons and similar observations should be made at die 
earth s surface Though it is unlikely that the passage of 
the earth through the tall of a comet will cause any 
measurable change of temperature in the upper air, yet ft 
is felt by those engaged in the investigation of this subject 
that such a rare occurrence should not be allowed to pass 
without some notice 

Meteors from Bailey s Comet 
Mr Denning writes — 

u During the- first week in May the weather was unsettled 
and stormy> and Halley s comet could not be well observed, 
nor could its supposed meteoric shower from Aquarius 
be suitably watched Several meteors were seen how 
ever, at places where the sky was clear or partially so 
find they were directed from the radiant point of the comet, 
though no brilliant display of these phenomena seems t<T 
have been witnessed in England 

There Is a probability of an abundant display of 
meteors on the morning of May 19 when the earth rtiay 
encounter the comet s tail but this Is doubtful The sky 
should be carefully watched however on the morning 
named with the view of observing any meteors or peculiar 
auroral effects that may be visible 

‘A nch display of meteors Is reported to have been 
witnessed at Cape Town on the morning of May 7 between 
a ajid j am There was no very active shower seen In 
feiglswl on the date mentioned, and further particular* 
will be awaited with interest 

4 A ^ 1 rebftU presumably connected with Halley s comet 
was noticed at Guernsey and other places on the meriting 
of May 1 at about a 50 a.ra As viewed from the Channd 
Islands it had a long path ascending from fust under 
$ Pegasl to under fi Cassiopeia, with a duration of four 
seconds ™ 

"The real path of the meteor wa* from tixty-mven to 
forty-alx mile* in height and it, position over the Bntf frfr 
Channel from near Dieppe to south-west of the Ids of 
Wight and It* course, of »onw 137 miles Was travenad 
at a velocity of about thirty-four miles per tttooA THs 
* 'lower rat * of speed than calculation Implies io the 
Aquarids but atmospheric reStstaft* evidently moderated 
meteor*, native velocity From the south coast of 
England—especially Sussex and HanmaUro-WioMaet 

luminous om pmattSdMh 
very long tutd graceful flight along the southern sky, but 

1 iUI*. hi %!° »«»*»* ">y o b s erv ations from this 
particular part of tha Country 
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'iThat the meteor wu really a fragment of Halle a k to 4 a m on May q It wis visible without a telescope 
CDOfttt cannot be absolutely proved but h is suggestive and was estimated to be about h bright as a second 
and significant that it was directed at the correct date magnitude star Ob* rvuionts were also made at Green 
from the computed radiant of the famous comet now wich with the altazimuth 

visible It is hoped that further observations will be According to a correspondent of the Daily Chromcle 
furnimd of thii and of any similar objects which made observations at the Milan Obsrr\atory on May 8 or g 
their apparitions at the Important time when the t.arth showed a straight tail some twenty degrees in length or 
pa*efd near the comotary orbit * actually about 14} million miles long A tail of this 

, rr .. ^ . length would probably reach to the earth at the time of 

Ob**rvations of Halley s Comet transit 

Mr -Gustave GlUman writing from Agullas on Ma> 2 Observations of the comet during its near approach to 
soys — Venus on May 2 w*rp prevented at English observ (tones 

* I enclose a chart showing linlley s comet as seen at by bad weather so that the possible magnetic-attraction 
4am this momiHg and the extent to which the tail could phenomena mentioned by Prof Birkeland could not be 
be traced i e to slightly beyond 0 Piscium I have seen looked for 

It on two previous days but there were too many clouds In an address delivered on Monday evening at the annual 
to be certain of the extent of 
the tall I could see no bifur 
cation * 

Dr A C Jordan writes — 

At Broodstalrs yesterdav 
morning Sunday May 8 T 
had a good view of Halle} 1 
comet There was a slight 
mist over the horizon but I 
was able to keep the comit in 
view from 2 go until 325 It 
w«ut easily visible to the un 
aided eye and was brighter 
than Algcnlb (7 Pegasus) the 
nearest bright star Through 
an ordinary binocular the con 
tract between this clearly de¬ 
fined star and the nebulous 
looking comet was very wi 11 
marked Toward 330 the 
approach of day rendered this 
part of the sky so bright that 
It was no longer possible to 
keep the comet under observa 
Hon * 

Further details as to the 
appearance of Halley 0 comet 
as seen at Malta with naked 
eye and fiekl-glasses are sent 
to us by Mr C Leach The 
comet was seen b> several 
people and Mr Leach found 
that both nucleus and tall 
were easily picked up without 
optical aid on April 34 35 36, 

37 and 30 He states that It 
was seen best between 3 45 and 
4am and faded In tno dawn 
at 4 10 am The tall Is de¬ 
scribed as lengthening and 
getting more elegant its length 
being a little greater than the 
distance separating the comet 
and Venus this would mean _ w 

an apparent length of about 7 0 Halfry. •»*•*> « A***i«on M*y > *9*° at «,m. 

pr 8r, and an actual length 

tof about ten million miles The nucleus, on April 30 , meeting of the Victoria Institute Mr Crommehn directed 


Js de scri b ed as being sharply defined and at the very 1 attention to one or two possible references to the comet in 
beginning of the comet its brightness being about historical writings citing the almond rod mentioned 


equal to that of a Andromeda* (mag a 1) A rough sketch In Jeremiah 1 11-14 as a possible allusion to the comet s 

sent by Mr Leach represents the comet as having a tail seen rising before the head H< also directed attention 
straight, narrow, bifurcated tall reminding one of the to the improhabilitv of our bring able to detect the presence 
Paris drawing of the great comet of 1843 of the tall should the curth pass through it In suggesting 

Mr Grunlrtg of Baling, reports having; seen the comet that the comet would afford a good display during the 
on several occasion* with fleW-gJasses, and twice on Mn> evenings of the last ten dn» m Mav he warned his hearers. 
7 and 8* with the naked eye To know where to look for not to eXpect such 1 spectacle as was afforded by the 


ten diA» in Mav he warned his hearers. 
i spectacle as was afforded by the 


7 and a* with the naked eye To know where to look for not to expect such 1 spectacle as was afforded by the 
It the first time, ha observed Altair emerge from behind a great comet of 1 88a ^ „ 

chimney the VWous evening ond then by a simple * In the Atti drib Ponttflaa Aaad Bommna dn Nww 
Cftfeolatlea, found 4 he dme and the position with regard Utuei (February 30) Dr Flo FmnnuelH points out that 

to the wante ohimney, for the comet’s appearance next the velocities of Hulfev s comet at ptrthelion and aphelion 

flMfralMr qre Often exaggerated und using Mr Crontmelinw 

Mr iBellamy reports to the Datly Uatl that the comet elements, he determines the true values These he finds 

was observed at Oxford University Observatory from 2 40 to be 55 km and 09 km (35 6 and 0*56 miles) per^secoml 
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respectively Dr Smart, tailng Pontecoulmnt * elements 
obtained 313 and 06a mites per second 
Messrs Cowell and Crommelm have been awarded, 
jointly the Janssen medal 0/ the Socldtd astronomlque de 
trance for their precise determination of the orbit of the 
comet for this present apparition 

A number of interesting representations of comets some 
certainty of Halley s are reproduced in the May number 
of the Bulletin de la SactM attronotntque de Franco from 
the Theatrum Cometirum * of Lublenletz Fach draw 
Ing is accompanied by a note explaining It and directing 
attention to contemporary occurrences In concluding the 
article, M FlammaHon suggests that great comets were 
of more frequent occurrence!* early times than they ore 
now 


A NEW TELEPHONE RELAY AND IIS 
APPIICATIONS 1 

T?VFR since the introduction of the telephone a real 
need was felt for a telephone relay for the distance 
over which telephones could be used was found to be com 
parati\el> limited Edison soon after his invention of the 
carbon button transmitter caused an electromagnet to act 
upon the iron diaphragm and thus turned it into a rela\ 
but it was not a success Hughes (Proceedings of the 
Royal Society vol xxvn p 3*3* 1878) In his paper before 
the Ro\al Society In 1878 describing his extrrmi ly delicate 
microphone* utated t^at a telephone receiver If included 
In the microphone circuit and p!rt$l upon the rt son ant 
board caused a continuous sauna to be produced It 
follows, he sdid that the question of providing a relay for 
the human voice In telephony Is thus solved Unfortu 
natelv It was not sotved he h#d shown how to make a 
relay that would magnify a noise or musical note but not 
ope that would intend f> articulate speech 

Sir Oliver Lodge (Journal of the institution of Electrical 
Fngineers vol xxvu , p 799 1898) in a paper read in 

December, 1898 before this society described a relay con 
Misting of three or four reeds or tuning forks each carry 
Ing carbon contacts and working in senes with one another 
bach reed was arranged to resonate to one particular 
musical note and when this note was passed through the 
string of relays it was multiplied In power to a considerable 
extent An instrument of this character however Is not 
effective in Intensifying speech An articulate relay must 
have its vibrating parts damped or In other words posses* 
no resonating properties it is therefore far more insensitive 
to sound than one that is arranged to resonate to one 
particular note 

Tlte Invention of the powerful granular transmitters of 
the Hunnlng type stimulated further efforts to obtain the 
speaking relay and some progress was made with this 
type of microphone particularly in America I will not 
describe these relays further than to say thnt lhe> consist 
in combining the telephone receiver and the granular 
carbon transmitter both of these are designed as efficiently 
as possible, and in some cases automatic means ore pro¬ 
vided to shake up the granules should they become packed 
These relays art only partially successful Their 
advantages are not decisive They require relatively 
powerful currents to work thent that is to say when the 
telephone currents become sufficiently feeble to require 
their services It is at this point that the carbon instru 
ment falls to work The telephone relay to be successful 
has to magnify In a continuous manner varying currents 
that are too feeble to affect properly a Bell teieohone 
receiver Such currents would be of excessive weakness 
say of the order of the one one-hundred millionth of an 
ampere (10- 1 ampere), and the mechanical movements pro¬ 
duced by such currents, which have In their turn to bring 
about the Increased electrical changes, are therefore micro¬ 
scopic In dimensions 4 

Thp authors telephone relay has had to be developed 
along quite new lines It takes as Its basts the researches 
of J J Thomson, Rarhart, Kinsley, and others with 
regard to the flow of electrons across ft microscopic air 
gap between two conducting surfaces at different potentials 
(see * 4 Conduction of Electricity through Gases J J 

* From s p mpm rrsd Wbrt Twtitutkn of Xtotricsl Sashscra on 
Itsy 3 by Mr SL 0 Brown 
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Thomson chap xv) Earhart made a series of expert 
ments on the difference of potential required to produce 
sparks the length of which ft comparable with the wave¬ 
length of sodium light and he found that when the distance 
between the metal electrodes falls to lets than about 
3X10- 4 cm, the spark potential falls off rapidly with 
the distance and seems to become proportional to the 
distance that Is to say when the electrodes are placed 
very close together within a distance such that the average 
Intensity of force K between the electrodes reaches a value 
of about a million volts per centimetre, the discharge or 



current passing Is determined by the condition that F 
which is y/d reaches this value (where V is the potential 
difference and d the distance between the electrodes; If 
the metallic circuit of a dry cell be Interrupted by a minute 
opening or space of the order of sxio- f cm the metal 
at the point of interruption being platinum, the current will 
continue to flow round the circuit and across the open 
log and any slight alteration in the length of the space 
which I shall call the conduction space will vary It$ 
resistance and greatly affect the value of the current that 
flows round the circuit This conduction space Is there 
fore exarth what is wanted for the current \or>Ing device 

of a telephone relay _ 

where microscopic 
mechanical move £ 

ments are to be v . . - 'd 

transformed into HI II 1 

large current changes yhr-rjr w 

The dimensions of the 

conduction space are _ 

90 small that it is 
difficult to ensure and 
maintain It by direct 

mechanical means f - wmffwmmwm - 

The current that 
flows across the space 
was therefore made to 
do Its own adjust 
ment, very much In Frr * 

the same wav as the ... 

current that passes through the arc of an arc lamp is made 
to strike and maintain the length of the arc q 

Fig t is a side view of the instrument whh the brass 
cover removed N is ft permanent magnet Continued by 
soft iron poles right up to, but touching, ths 0 Invar 
steel reed P Round the soft irdh prfe extension* are 
wound the two sets of coll windings H and K The tele¬ 
phone currents to be magnified drculate round the wind 
fog H» and thus bv varying the magnetltim set tb^reed 
P in vibration M, O ftfe the top and berttom metal 
contact pieces which are opened to an mflnltesfoial oegre* 
to form a microphone by the fine adjusting acrew W *at» 
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by the action of the local current passing through the 
contact and round the winding K It is by the action of 
the local current operating through this winding that the 
conduction space Is formed and afterwards maintained 
So good is the automatic adjustment that the Instrument 
may be turned upside down producing hardly anv notice 
able alteration in the value of the local current and with 
out any effect on the working of the relay The regu 
fating winding K must not act when traversed b\ the 
rapidly varying telephonic currents this is brought about 
by surrounding the iron under the toil bv a cloaea circuited 


currents Speech or signals that are too faint to be heard 
in the ordinary Bell reretv er may be heard clearlv through 
the relay If a natch bo held against the ear piece of a 
Bell telephone the induced currents produced when passed 
through the instrument will reproduce the ticking In the 
receiver Attached this is a severe test 
Ihls property of magnifying feeble telephone rum nts 
has made it partirularlv useful in wireless telegraphy On 
replacing the telephone b> the relay the increased sensitive 


. V;; 



copper cheuthing Fdd> currents set up in this sheathing 
by mutual induction destroy the self induciiun of thi coil 
Fig 3 is an enlarged view of the reed P and the 1 outwit 
pieces M O In the present instrument the contact i* * 
made between metal pieces of hard osmium indium alloy 
The top contact Is pointed the lower one is flat and is 
soldered to the reed both ore polished and work under a 
small drop of thin oil 

In earlier instruments the lower contact O was carried 
by a thin Jron disc the relay was then very susceptible to 
outside noises For this reason a reed is now used it 
exposes such a small surface to the air that It is practical!) 
unaffected by extraneous sound 

3 shows the connections of the relay C is a drv 
9*11 (this is the normal voltage which is as high as it is 



desirable to employ) K the low resistance regulating wind 
ing, T the receiving telephone or telephone head piece of 
afprotfmatehr ao ohms resistance D is an amperemeter 
or current indicator; when the microphone contact is 
opened ho as to cut down the total Current to half its 
maximum value the relay is usually at Sts best adjust 
ment The telephone currents to be magnified enter bv 
the terminals marked A, and circulate through the wind 
ing H | 

The relay will magnify tho very feeblest telephone 
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ness thus obtained doubles the distance ov r which it is 
possible to receive signals Its utility in this direction has 
b*cn tested among others bv the ddmiralti and the Post 
Ofhce In a wireless rwHiving station messages the very 
existence of which was not cv n suspmtrd owing to their 
extreme feebleness when list ned for under former con 
dttlons with the relav in urcuit wer easily r ad \t 
the Invitation of Mr Martoni 1 took two instruments to 
the Havui Hotel Pooh in one of the tests 
(Clifdcn m Inland s nding with (In Mtnoni 
musical spark) the signals wer h ard in the 

*-* telephone dinillv lonnected a faint but 

clear and pi using sent s of musu il notps but 
X with two 1 lavs joined to the svsum and work 
ing in serus rlu not s were rendrrxl o loudly 

_as to be h urd ilearlv by even one in th room 

nncl an opintor hstrning ut a dist me of 
sevual \ards fnm the instrum nt could have 
deciphered tin. mcM»ug< Iht relav is not 

easily affutid. bv extraneous nois s and vibra 
tion It tan thus 1 h carrnxl on board ship 
and worked m all weathers 

As regird its utility on ordmarv telephone 
lines speech max be magnified manv times in 
loudnrss without pi rceptiblc loss in the articu 
lation and it will work with targe currents 
to a point it whu.h the Bill recover in its 
local cinuit is responding with uncomfort 
able loudne S In yxpermunting over a 
20-lb stand ird cable and speaking only 
one Wav it ha* be n proved that when rhe relav is 
applied thirty miles mo\ t>e added to any length through 
which it is possible now to speak direct For instance 
supposing the length of the core for direct speaking be 
twenty miles this ma> be increased to fifty miles for the 
same loudness and approximate clearness when the relay is 
in circuit either as a single repeater at the end of the 
first twenty miles or as a receiver at the end of the fiftv 
miles 

These tests prove that the telephone currents must be 
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increased In strength to the extent of something Hke twenty 
thnet If still greater magnifications are required than can 
with one relay, the simplest method would 



r 10. S. T«U?ho*c R«uy In hfw* cm* with upper «rm raUcd fur dtinisg th* coma a u. 


teem to be to employ two relays working In tandem 
Their combined power would then be 400 time* In the 
majority of cases it Is 


-mm 

- :;x?*r 
• - -■ 

f, 


By means of the 

iHBvsSf 

tact m O la transfer 




not n e cess a ry to add to 
the natural electrical 
damping of the reed 
but If a piece of soft 
rubber be made to touch 
It, the voice can be 
transmitted with greater 
clearness even than If 
the conversation were 
taking place ordinarily 
In a room This may 
be due to the complete 
absence of echoes 
By means of the local 

1 . 1 « . 

(see 

_ con- 

--transformed 

into the most exqultitejy 
deflcatr mlcroahensv 
more sensitive, tffcrt is 
every reason to believe, 
than could be formed by 
Hght p restig e between 
«arboas fSucfe a micro* 
phone has rendered 
apsdble the construction 
of an electric stetho¬ 
scope, an Instrument by 
the use of which the 
assind of Jhe heart or 
Other Internal or$m is 

be greatly magnified This* I have been informed, 
may render ItpotsibVto detect fn the cartler stage, heart 
ettsetac aneurism, and gaJU*etone£ 
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Fig -4 is a diagrammatic Illustration of the stethoscope* 
4 U the front part and consists of « shallow brass cell 
faced by a thin ebonite diaphragm A Is p fr«fd upon the 
part of the body to be examinsd/sty the heart 
the beating of the heart Is communicated to 
the ebonite diaphragm then to the jdr Inside 
the tube B and thus the metal diaphragm 0 
Is set in vibration M O ae before are the 
osmium-iridium contact-pieces M is mounted 
on the diaphragm, and O on the steal reed P 
The magnet N, S and the reed are carried by 
a brues frame E which is pivoted or hinged 
at the lower support Y The conduction space 
is formed between the contacts M O by turn 
ing the fine adjusting screw W and by the 
automatic action of the local current from the 
cell C flowing through the winding K and 
round the magnet T is a special telephone 
transformer of equal windings of say 20 duns 
resistance In the primary and In the secondary 
The electric stethoscope in its present form 
causes the sound of the heart to be three time, 
ns loud as in the ordinary stethoscope This 
is scarcely sufficient for practical purposes but 
if a telephone relay such a. 1 have previously 
described be attached to the wires x of the 
transformer the two Instruments combined 
raise the intensity of the sound some twenty 
rimes and more and this Is ample for aJl 
ordinary purpose. The sound to be examined 
is picked up by the end of the tube A and Is 
heard in the telephones of a head-piece attached 
to the relay 

At the Invitation of two physicians I took 
the complete instrument, stethoscope and relay 
to the London Hospital where ft was tested 
upon a number of diseased heart cases Not 
being a doctor myself K cannot discuss the 
merits of the instrument with regard to its 
medical value except to say that it seemed to 
render diagnosis particularly easy and revealed 
some phenomena only previously suspected 
From a .sound-magnifying point of view the 
general results were as follows When the 
instrument v[at applied directly to the heart the 
sound of the beats given out in the telephones 
™ uncomfortably loud and easily heard by the 
patient and oil those that stood round, and this even if 


was 


or 
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found* Thl* has been brought about by mechanically 
•toning the disc D and the reed P of the telephone relay 
to the corresponding low note, and by a proper proportion 
ing of the volume of air enclosed by the tube B On other 
■occasions, during private experiments, the instrument has 
been tuned so that nothing but the breathing sounds were 
* «wdl&S t the passage of wr through the hings was heard 
■as the roar of the wind through a forest of trees This 
powei' pi discrimination should be of service in allowing 
the Indepjmdent examination of various organs of the body 
Repfacing the telephone head piece by a transformer the 
ftst hidoope has been joined to the telephone service In my 
houft, and, for the sake of experiment, the sound of the 
haaft has been transmitted over several miles of telephone 
Hpf to doctors In various parts of London and to other 
friend* who were interested AU of them reported that 
the sounds received in the telephone were as loud and 
clear as when heard locally The line, therefore does not 
appear to produce much loss or distortion This trial 
proved that It is now possible for a specialist say in 
London, to examine a patient, say in the country, stelho- 
scopically and to arrive at a correct diagnosis 

The instrument must of necessity to replace the ordinary 
stethoscope be more sensitive to sound than the human 
ear This Is proved by slight noises made in the room 
being heard In the telephones as loud noises In conse 
•queues of this the apparatus Is padded and guarded so 
far as is possible from all outside disturbances and the 
patient should be examined In a quiet room If the inatru 
ment is provided with a small funnel in place of the tube 
B It will pick up and magnify the slightest sound and 
ordinary speaking may be increased to a deafening shout 
Ift the telephone Such an instrument when properly 
constructed for the purpose, may be of use to those who 
afflicted with deafness 



Flo, 8.—Electrical St«tho«oopf *nd Telephone Relay ready for un. 


Tbs relay has been used on the electrophone system, and 
by Its aid damping the reed with a piece of rubber, the 
speaking and music from the theatres are rendered with 
loudness and greater clearness than it is possible to have 
on tka telephones euppUsd by the company, and by adding 
a loud speaker with trumpet the sounds can be heard in 
the room 


TUB IRON AND STEEL INSTITUTE 

*T}W annual general meeting of the Iron and Steel 
* Institute was held on Wednesday and Thursday, 
4 and 5, at the Institution of -CivlL Engineers The 
t«ti|Hnk president--Sir Hugh Belt-inducted the president 
«lect, HI* Grace the Duke of Devonshire After presents 
Jjffl* °1 *** Bessemer nfedal to Mr R H llaniter, of 
Rotherham, for scientific services rendered tp the iron and 
f"*??** Du** of Devonshire gave his presl 
denial adore* In the coucpe of a long and detailed 

«** fortdgn cotuttria the portent alio 
reviewed the social and economic conditions over the period 
fro* 1 W69 when the institute was founded under the presi 
^ • avwrt * 1 Doke of Devon ihlre, to the prewnt 
time. Condition of work are now safer and more eani> 
wyee ere better, and working hour* lighter 
Housing ia better and a hoet of Improvements in traffic. 
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lighting, education and public omittance have made for 
the comfort health and enlightenment of the people 
Taking increase In wages paid to the worker, and ^ 
Increased spending power of these wages, Into account. 
His iirace quoted statistics showing a net increase, for the 
period mentioned of 90 per cent 
The meeting then proceeded with the reading and dis¬ 
cussion of papers thirteen of which were presented. 
Owing to lack of time several of these had to be taken 
as read In the case of those actually presented at the 
meeting the time allowed to the author for explaining the 
content* of his paper was in each case tea minutes. The 
institute is to be congratulated on the high standard and 
importance of the papers presented but we think that it 
will be difficult to maintain this standard unless in future 
more time is placed at the disposal of the authors at the 
meetings 

Mr U Selby Bigge in a paper on the development 
in the production of electric power pointed out that con 
aiderabie progress had been made in the cost at which 
electricity can now be produced in iron and steel works 
having at their disposal waste gas waste heat and waste 
steam One of the means bv which tow cost of produc 
tion has been attained is the mixed pressure steam turbine 
Such turbines differ from exhaust steam turbines in that 
the Latter are intended to derive their supply of steam from 
engines which run continuously such as blowing engines 
ana pumping engines Mixed flow turbines may work with 
reciprocating engines which are only in action inter 
mittentiy A continuous supply of steam is obtained for 
the turbine by adopting a form of regenerative accumulator 
the action of which is as follows The exhaust steam is 
taken from the engines and mixed with water both coming 
to the some temperature* Supposing now a drop In 
pressure of ij to a lb per square Inch to take placa in 

the accumulator owing 
to the exhaust steam 
supply being rut off the 
water in the accumu 
iator at once gives off 
vapour thus keeping up 
the supply to the turbine 
Any sudden rushes of 
exhaust steam from the 
engine are utilised in 
Storing heat in the accu 
mu U tor and will be 
drawn on for supplying 
the turbine during the 
next pause in the supply 
of exhaust steam 
The turbine is built in 
stages one set being 
designed for the work¬ 
ing pressure of the 
constructed as to give 
the turbine upon live 
other set Is designed 


existing boilers and so 

off the full output of 

•team when required the 
for the utilisation of exhaust or low-pressure steam received 
from the accumulator in the case of engines working inter 
mittentiy, or direct from the exhaust of engines running 
continuously The low pressure end of the turbine Is also 
designed to give out the full rating or output upon low 
pressure steam alone Should the full supply of exhaust 
steam fail from any cause live steam is automatically 
admitted to make up the temporary deficiency In the 
exhaust steam available Further high-pressure steam Is 
admitted when required to the high-pressure stage without 
the Intervention ot a reducing valve To secure efficiency, 
a high vacuum must be secured and the selection of a 
suitable condenser must be carefully considered. Various 
types v of turbines gas engines and electrical Installations 
for steel works ore described by the author in the paper 
The adoption of any particular system must obviously 
depend on the circumstances each case must be considered 
on its merits It is of Interest to note that the Duke of 
Devonshire in his address cited the economy effected last 
year at the Barrow Works where the installation of eight 
gas engines to replace the steam-driven engines produced 
an immediate saving of 1500 tons of coal weekly 4 
An Interesting paper on the cutting properties of tool 
steel was contributed by Mr Edward 6 Herbert, of Man 
Chester It is well known that a high-speed steel tool with 
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11 light cut and a high speed will keep Its sharp edge 
better than a carbon-steel tool The durability of all 

steals, without exception is very low at low speeds under 

light cuts and Increases as the speed is raised the dura 

bility being measured by the amount of metal cut away 
before the tool becomes blunt The engineer usually 

requires the steel that will remove the greatest amount of 
metal per hour without requiring too frequent sharpening 
and it is useful to express the T duty 1 of a tool steel by 
the product of metal removed and corresponding cutting 
speed thus obtaining a quantity which is proportional to 
the time rate of removing metal and to the durability of 
the tool 

To account for the fact that an increase in the cutting 
speed U accompanied bv an Increase in the durabihn of 
tne tool it has been suggested that the evolution of heat 
and consequent rise in temperature of the cutting edge 
may be the influencing factor and experiments are 
described in the paper giving confirmation of this view 
In these experiments heat was applied artificially to the 
tool while cutting bv means of hot water and tests wire 
made at different temperatures A law has been drduct'd 
from the results whicn may be stated thus for constant 
durability of the cutting tool the speed vanes ns the cube 
root of the product of area of cut by thickness cf shaving 
Experiments were also made on the effects of temper and 
of the percentage of carbon on the durahilirv of cirbon 
steel and on the effect of the cooling process in the case 
of high-speed steels 

Prof J O Arnold in hti paper on uniform nomen 
cJature of iron and steel camestl) pleads with metallo- 
graphists strongly to support Prof le Chutelier in his 
effort to abolish personal names for the constituents of 
Steel Mr Sydney A Grnjson of Birmingham gives the 
result* of some recent investigation* on rase-hardenmg 
from which It appears that It Is necessary to classify case 
hardening compositions both bv the carbon per cent 
obtained in the case and also b\ the graduation of the 
carbon diffusion which is best shown gruphicalh This 
classification is necessary on account of one composition 
being more suitable for tertiin kinds of work than another 
A high carbon case such as 1 10 per cent carbon would 
be very ifficlent for the kind of *ork where the pressure 
was fairl) constant such as a plain bearing but it would 
be very unsuitable and inefficient for parts which had to 
resist repeated shocks because of the strong tendency of 
ths high carbon 1 case to chip or even to peel off It 
is advisable where all kinds of case hardening have to be 
done that two compositions be used one of them to pro 
duce a high carbon wearing surface and the other to 
produce a medium carbon wearing surface 

Mr TAM Smith of East London College adds to 
his previous work on the elastic breakdown of certain 
steels an Investigation of the possibility of non axml load 
mg occurring m test-pieces held in the testing machine on 
spherical seats, and shows that In the case of a 50-ton 
machine in which the radius of the seats is it inches the 
eccentricity may amount to 0.15 inch with a coefficient 
of friction of 0*1 The ratio of maximum to mean stress 
would then be At least a a and in one test where eccen 
tricity was known to exist a ratio of a-qfi was found 


A GEOLOGICAL SURlEi OF COLORADO' 

T*HE State of Colorado is one of the most famous in 
4 the history of American mining, but though its 
Geological Survey was created in 1872, and has included 
on its staff some distinguished men It has done com 
paratively Uttfe for it remained practically without funds 
until 1908 The Survey ha* now been provided with an 
annual sdbtfdv and a staff Mr R D George being State 
geologist with sixteen assistants Its first annuil report 
mi been issued and shows that the Survey has been 
organised on sound lines for it contemplates cooperation 
with the Federal Survey and private local geologists nnd 
thte advancement of loci! education by presenting a collec 
tfpn to Illustrate the mineral wealth of Colorado to every 
high school In the State 

The first volume consist* of ffv^ valuable memoirs upon 
the geology of ColprSflp Illustrated by geological and top©* 
* Coloiwto OMfaftod flamy fUn R#pn t19&S. By R D. 0 *wg«. 
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graphical maps The stratigraphlcal geology of the foot 
hills Is described In a memoir by Mr J Henderson They 
consist of a foundation of Arcnean and Algonkian rocks 
which are tovered by a long succession >of sediments re¬ 
presenting continuous deposition from the Carboniferous to 
the Laramie at the end of the Cretaceous This succession 
consists of 10 000 feet of strata partly marine and partly 
terrestrial and apparently uU conformable * The beds ware 
laid down In the course of a slow subsidence of the 
countrv so that the higher members of the series overlap 
one another on io the older rotks to the west After the 
Laramie these was a break and the chief Cainozolc 
deposit* arc of Miocene age 

The other memoir* deal with economic geology Each 
is well arranged and accompanied by a useful biblio¬ 
graphy Mr R D George and Mr R D Crawford con 
tribute an outline survey of the Hahns Peak mining field 
thirty mile* from the railway terminus at Steamboat 
Spring* Hahns Peak Itself is a porphyry lacCohte once 
covered by Cretaceous rocks The goldfield Is one of those 
Interesting cases in which no certain source has been dis¬ 
covered of the gold in rich placer deposits The lode 
mines hithtrto found yield silver lead ores and their work 
ing has not been remunerative The popular local belief 
as to the source of the gold Is that it has come from the 
porphjrltes of which the junction with the sediments 11 
generall) mineralised but It has also been attributed to 
conglomerate* at the base of the Dakota formation and 
to pre-C anibrian met'imorphic rocks 

Mr George contributes a valuable memoir on the 
tungsten area of Boulder Countv accompanied by notes 
on the intrusive rocks bv Mr R D Crawford It includis 
h brief account of the tungsten deposits throughout the 
*orld and of the technical uses of the metal The Boulder 
tungsten field consists of gneiss of sedimentary origin 
which Is seamed by dykes of pegmatite which the author 
claims in this instance to be an dntrusive rock and not a 
pneumatol>tic product There are also dykes of latite a 
rock intermediate between trarhv te and andesite The 
tungsten ores are mostly found in the granite the veins 
in gneiss are narrower and less profitable as that rock 
forms less open channels when disrupted The veins are 
very irregular In arrangement but are generally steeply 
Inclined The tungsten was Introduced by four successive 
depositions There has apparently been considerable 
difficulty In the concentration of the ore owing to it* 

* xtreme friability and the author suggests the use of 
magnetic nruthod* which have proved successful in Corn¬ 
wall This report 1 * illustrated by a series of plates of 
which *ix arc espt'Cially useful as they show the various 
tyoe* of ore* 

The Inst reoorl is bv Mr H B Patton on the Montezuma 
district of Summit Countrv The rocks of this mining 
field are the Anhean schists and gneiss of the Front 
Range iniected by acid and diabase dykes The ores are 
replacement veins composed of quartz containing lead zinc 
and 1 little cooper and some* sliver and gold. UnUke some 
Colorado mining fields descending water appears to have 
had very slight effect upon the ores and there has been 
little secondary sulphide concentration The porphvritfe' 
dyke* Are of Cretaceous date and the ores were intro¬ 
duced ht-r than the formation of any rock in the district 
The distribution of the ores appears to be quite independent 
alike of the dvkes pegmatite veins and cleavage The 
ore bodies lie along ioint planes on which there may gave 
been some movement by strike faults There Is hqjgever 
no direct evidence that the ores were connected with- fault 
lng for the cross-faults are barren and the joint planes 
may have been mineralised simply because they were piaffes 
of weakn'Hi* which offered the ore-bearing solutions the 
readiest channel to the surface * J W ^ 

. .. —■ M . — — 

UNIVERSITY AND^ EDUCATIONAL 
INTELLIGENCE 

Birmingham -Mr C L Boulanger* of Itlng % College* 
Cambridge has been appointed to, the lectureship In 
zoology rendered 1 vacant by the resignation of Hr* Leonard 
Doncaster 

Dr Leonard Parsons has been appointed assistant 
lecturer In pathology and bacteriology io succeed Pr 
I^eonard Mackey 
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Cambridge.—O o account of the death of hU Majesty the 
*U tevitatfcHJp issued for the laying of the foundation 
stone of the Ntsr Museum of Archaeology and Fthnology 

*11ed. 

entry in the University is shown by the 
l¥**r 3 seventeen undergraduates matriculated 
\n §fc tfa total number of students for the academk 
jte# xm to the present date up to 1317 as con 

ttasted With tftmh at the same date last year 
Tfc« Ssedsf Board for Geographical Studies has reported 
on the ftnepriaf position of the Department of Geography 
The Univtafanta cn an annual grant to the Board of 
soqJ,, upfd tl* Royal Geographical Society makes a grant 
of 4 apm This latter sum is primarily assigned 

to tho « 4 a mfr of ft university lecturer m regional and 
aphy and a university lecturer In surveying 
aphy who are called the Royal Geographical 
lecturers in their respective subjects The depart 
ft has however grown and the Special Board is of 
opinion that a further aoo/ a year U the smallest addi 
ttonal sum with which it will be possible to make adequate 
provision for the study of the subject The Board is of 
opinion that further accommodation for the department is 
SMently required Application has alrc ady been made for 
n? Assignment of a lecture room a laboratory and some 
rttoms in the block of buildings now under con 
Knictiofr In order that geography may Assume its due 
place in tile studies of the University the Ikinrd looks for 
ward to tfte appointment of n professor and of a reader 
With Dvm lecturers under them 

Mr Cjhdi Strickland of Gonvllle and Caius College has 
been appointsd assistant to the Quick professor In place of 
Mr H B Fantham who has resigned the post 
Df T G Longstaff wilt deliver n lecture in Cambridge 
on Thursday, May iq at 5 pm on Glacier Fxploration 
in the Eastern Karakoram Himalayan The lecture tllus 
trated by lantern slides will be given m the Sedgwick 



Mr b Tordav will give n lecture on his investigation 
among the Bushongo of the Kasai basin on Thursdnv 
May iq Ht 8 30 p m in the Museum of Arch-oology and 
Ethnology 

p Oxford —Dr G C Bourne Linacre professor of com 
'paratlve anatomy and Mr E S Goodrich fellow of 
Meffafc College, have been appointed representatives of 
If* Uftfwrslty at the eighth International Congress of 
EoPlogy to be held at Gras in August next 

Ms W Fischer Wilkinson has been appointed pnn ! 
Adnal of tha newly constituted School of Metalliferous 
Mining (Cornwall) Mr Wilkinson s duties will not com 
tnenea itfHlt the next session in September but he has 
already a ss oci ated himself with the governors in drafting 
the piaspnetal of the new school which will be Issued 
d w rty Mr J J Beringer who for twenty-eight yean 
has beefs priori pal of the Camborne Mining School will 
Join the sioi of the School of Metalliferous Mining and 
|W4U tgfa charge of the metallurgical subjects 
> Scfrmc* announces that Johns Hopkins University has re¬ 
vived an offer of 50000! from the General Education 
Joard for the purpose of aiding the University in its efforts 
IP put into operation certain extensions and improvements 
Shat have been under consideration for several years 
Including the erection of new buildings This sum will be 
WlrtMri conditionally on the raising of a supplementary 
ia Of IHsOoo! by the University by December 31, 1910 
IM VWtaSIty however is endeavouring to raise 400 000! 
hdf fa jpriv buildings, while the other aoo,oooi will be 
I far opfawment Among the extensions contemplated 
jk Mfari of engineering a department of preventive 
tWtai and a building for pathology From the same 
Ww ri te tarn that a joint hearing on the Bills to appro¬ 
priate ijpktfoof for new buildings for the College of Agn 
torture and s6*opri for new buHdjngs lor the Veterinary 
C ¥ta at Cornell Umverslty war given last month by the 
ttiataf committee of the Senate and, the ways ghd means 
rqmmta" of the assembly 

Trot seventh annual meeting of the central council of 
the Association for the Advancement of the Scientific 
Education ot Indians was held In Calcutta on April 14 
We tarn from the Pioneer Mail that the resolutions were 
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carried unanimously to the following effect —That the 
Government be asked to fulfil Us promise of starting 
graduate classes In mechanical and electrical engineering, 
mining and industrial chemistry in connection with the 
Sibpur Engineering College at an early date that Indian 
capitalists be appealed to to start Industries and employ 
Indian experts in preference to foreign experts that this 
council strongly urges upon thn University and the Govern 
ment to insist upon the training of the hand and eye of 
students attending schools that Indian capitalists may 
with every prospect of success start the following indus 
tries which have proved successful in Japan —matches, 
pencils porcelain enamel tobacco sugar hosiery soap 
perfumerv paper glass umbrellas biscuits leatner and 
printing-ink industries for which experts trained by the 
association are available that a syndicate be formed to 
raise 35 lakhs of rupees from the people of Bengal for 
starting industries to give employment to the large number 
of students who have been sent to foreign countries for 
industrial education 

In view of the fact that the Union Government will 
have to take over higher education shortly in Cape Colony, 
Prof A S Kidd or Rhodes University College, has pre¬ 
pared a brochure of fort}-eight pages on the subject and 
it is published by Messrs Grocott and Sherry of Grahams* 
town at the price of one shilling Prof Kidd first ex 
plains the Higher Education Act of 1874 deals with the 
recommendations of the commission of 1879 and then 
describes the various colleges of the west and east of Cape 
Colony His concluding section is concerned with the 
future of higher education in South Africa and urges that 
one of the first duties of the Union Parliament should be 
to appoint a commission to inquire into and to report 
upon the whole subject The chief work of the com 
mission Prof Kidd thinks should be the consideration of 
the following points —which of the existing colleges 
deserve to be recognised as State colleges receiving 
generous support what should be the constitution ana 
functions of the various college councils the special lines 
on which each college should be encouraged to develop 
the salaries good service pensions and status of pro 
fessors the advisability of having some system of triennial 
inspection of college progress and efficiency, and the exist 
!ng debts on colleges in Cape Colony endowed chairs 
bursaries and scholarships 

As has been announced already In these columns the 
third International Congress for School Hygiene is to be 
held 111 Paris from August 2 to August 7 1 he president of 

the congress is Dr A Mathieii the honorary president 
being the French Minister of Public Instruction The busi 
ness of the congress will be transacted in ten sections as 
follows —educational building* and furnishings president 
Prof Courmont of Lyons hygiene of residential schools 
president, M Jules Gauthier director of secondary educa 
tion to the Minister of Public Instruction medical Inspcc 
tion of schools and individual health records president, 
M Le Gendre education and physical training president 
\f Cqxalet the prevention of contagious diseases In 
schools president Prof Hutinel out-of school hygiene 
president M F Petit the hygiene of the teaching staff 
president M G Lyon rector of the University of Lille 
teaching of hygiene president Prof Pinard teaching 
methods and syllabuses m relation to school hygiene pres! 
dent Prof G Lanson and special schools for abnormal 
children president M Gosquet director of primary 
instruction to the Minister of Public Instruction The 
general secretary of the congress is Dr Dufestel 10 Boule¬ 
vard Magenta Pans Sir Lauder Brunton Bart F R S 
Is the president of the LnglUh organisation committee, ana 
Dr James Kerr and Mr E White Wallis arc the honorary 
secretaries to whom inquiries should be addressed at the 
Royal Sanitary Institute 00 Buckingham Palace Road 
London S W 
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Zoological 8octety April 19—pr S F tanner 
FRS, vice-president In the chair —Stanley tom* 
Notes on the photophores of decapod Crustacea —J Lewis 
Bsahete Variations of Mus rattus founded 90 on 
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examination of the form* of that species found in 
The author pointed out that oa examination of the Hind* 
foot measurement* of a considerable number be found 
that the cum showed three distinct apices, and that two 
of these apices belonged, respectively, to the two forms 
found In Egypt, these forms being also mors easily dis¬ 
tinguished by their colour characteristic*. The author In 
dealing with the rats of this specie* from the Oriental 
region had some year* ago subdivided them Into three sub¬ 
groups, and it was now shown that the sixe of the feet 
typical of the three Oriental subgroup* corresponded with 
the three apices in the curve of the Egyptian forms He 
was inclined to think that thee* spice* rspfesented centres 
of variation, and were probably inherited as Mandelian 
characters, for were this not the case the smallest apex 
would have become swamped and a regular curve would 
result It was however evident that the small foot 
character was present and ready to become the dominant 
form in a very short time should conditions giving 
advantage to a small foot arise On comparing the curve 
of the hind feet of Mus norve£icus t three apices were also 
observed, showing that in Silt species the “ hind foot 
character * was also present, but M there were no corre¬ 
sponding colour differences it was Impossible to tell to 
which group any •particular Individual belonged The 
author drew the following conclusion, vis that there was 
considerable prima /oris evidence that the size of the hind 
foot and the colour of the hairs on the underparts were 
Mendellan characters, and pointed out that the former 
character was also found in another species M^us 
norvegicus and the latter in a third Specie*, Mus musculus 
—G E Button An example of posterior dichotomy In 
an Aylesbury duckling A detailed account of a dissection 
performed on a duckling having supernumerary legs In 
addition to a re-duplicated pelvis and the usual condition 
of the limbs presented in posterior dlchotomj it was found 
that the specimen showed evidence of a further re-duplica 
tlon of the part dichotomised 

Roval Microscopical Society At*t a so.-Mr E J 
Spitta in the chair—E M Nolaofi What d>d our fore¬ 
fathers see In a microscope? The author dealt with the 
subject of what sort of Image would be seen in a micro¬ 
scope of the highest type before 18*5 about uhich date 
the echromatising of objectives was begun After describ¬ 
ing various old forms of microscope particularly Dr Robt 
Smith* catadloptric microscope the author gave examples 
with modem instruments —E M Neisen Critical micro¬ 
scopy The author described the image of an object as being 
critical when It had been obtained by means of an objective 
of fine quality which had been placed in correct adjustment 
for that object and when the Illumination was critical 
An object was said to be Illuminated critically when it was 
placed at the Apex of a solid axial cone the aperture of 
which was not less than three-quarters of the N A of the 
objective. 

Institution of Mining and Metallurgy, April si —• 
Mr Edgar Taylor, president, in the chair —W 
M S Psrwet t The elements of slime concentration In 
this paper the author gave a brief review of certain factors 
In the problem of slime concentration which seem to be 
established by practice, and then p ro c ee d ed to draw con 
elusions from that review which would show the lines on 
which Inventive* and constructive development should pro¬ 
ceed He made a broad dasslffcatfoit of the types of 
machine in use Into five group* having different functions, 
and from that Went on to analyse the condition* essential 
to efficiency, these being, reepectivtly, time required for 
settling, smoothness of surface Jn Inal separation, speed 
of the washing water, and the spedfll snaking motion 
necessary for Settling ami sep eran od Following these 
points waste consideration of the direction likely to be 
taken in foturf improvements,' which may or may not 
provide for the production of a Middle product, while the 
desirability Or ether wise of etassHcatfcm under commercial 
conditions also received notice- 9 ^ M. OampbeU The 
origin of latprite The atitftM dealt tarn especially with 
occurrences of laterite.ln West ^Irifla which he had 
observed end ftudied though he sought to establish a 
similarity of origin fogfjhc Indian laterites, also in con* 
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tradietion to the generally accepted theories Of the Geo¬ 
logical Survqy of India His oeffnitiojk was, briefly, to 
the effect that Uterite Is a porous rock; formed above tow 
water level In the strata on tow lying gentle triopwy t 
the gradual removal of some or mbit of the amend cefc* 
etituenta of either alluvium or rock hi end bf tpb 
deposition therein of ferric and aluminous hy dr ates mm 
mineralised water coming from below, the de p os H tow 
being determined by contact with atmospheric omsM^* 
J M Oemsaen 1 Native iron smelting fn Haute vWods 
(West Africa) This is a brief note compflsd mm 
observations of some native furnaces whidt ere probably 
survivals of an ancient system of iron smelting, no n eat 
of which appears to east Their chief Interest OosjdMs 
In the method of operation by natural draught omy, is* 
duced by the Introduction of clay tuyars, which convey tir 
to the combustible matter, to, dispensing With ariflflW 
blast The note is of historical Interest only, as the 
method of smelting Is how almost extinct —H, K 
Williams Hammer drills in overhand stoplng and 
raising In this paper the author gives particulars of ths 
construction operation and work performed by a hammer 
drill operated by compressed air which has been in prac¬ 
tical use for some time In some gold mines in British 
Columbia, and has shown some distinct advantage tivar 
hand labour and ordinary piston drills In certain dubs 
of work. 

* 

Challenger Society, April ay —Dr A. E Shipley in the 
chair —A. garland The Foramlnifera collected by the 
fishery cruiser Geldstsker, with special reference to the 
survival of boreal species In a southern locality These 
Foramimfera had been dredged in the area of the Moray 
Firth end North Sea to the east of Scotland as far north 
os the extremity of Shetland, and eastwards to about 150 
miles from the Scottish coast Off Buchan Nose large png 
typical specimens of Polystomslla arches, P and J , war# 
obtained In the deep 4 gully* off Burghead Moray 
Firth Bottlhna labynnthlca , Brady was found in abund¬ 
ance, and Hippocrtpina indivisa, Parker, a truly Arctic 
type was frequent From these records, and from the 
gigantic size attained by many arenaceous type* in the 
comparatively shallow water of the central North Sea the 
author considered that the present rhizopod fauna of the 
North Sea was of Arctic origin* surviving from the com¬ 
paratively recent geological times when the North Se* hud 
no connection with the Atlantic in the south Ths 
Immigration of warm water types by way of the north of 
Scotland was regarded as further proof of the C dT S Cti ME* 
of the geological theory, and many instances of such 
rhizopod types occurring In the northern area of ths Moray 
Firth, but nowhere south of it, were mentioned 

Geological Society April *7 —Prof W W Wafta 
FRS, president, In the chair.—R G Oam M Wws 1 The 
evolution of PaphrenUt diUnouH in Lower CarbottiferqHS 
times The simple corals that belong to the ge# of 
Zapkrenhs deUmouH are of common occ urr ence In tpe 
Lower Carboniferous rocks of Scotland Their distribution 
it sporadic but it Is possible to collect over areas of fthifft 
the stratigraphy is known Many specimens have been gob 
together from horizons scattered throughout the sequence* 
The ontogeny has been Investigated qy serial tr ansv erse 
sections The evolutionary changes o b se r ved are confined 
to the disposition of the septa, which has influenced W 
shape of the cardinal fdesula in a marked* quuMV* 
Zafrrmtis dilanouM Is typically a ToumiMsn aAkb 
and It has a wide fottpia, expanded inwardly, Wbio the 
gens finst appears In the Scottish rbeks S* d s fr s w s*; JO 
the predominant fonn r but Is associated with a esptadqo 
in which the foecula is paraUel-sidfd Jn tna higher )QM 
stones of Lawston Unn sooth* qftitatiofi which 

Is regarded as a sport from the direct Una. u» the succeed* 
Inf Lower Limestone group tihb gen* undergbfi* ftirfMr 
Modification Adults of tiie tVK) cWntstoot spokes m 
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All tfaset mutations In neanlc life have 
MpS Iff a4tt]to of the preceding form Muta 
MOM Mr M^given for many tocallties In the 
one aeries of the Central Valley* 
uyti* of the data so obtained —A 
Iferous limestone south of the 
i HelUfleld district) Some of the 
coarsely stratified limestones, made up 
Itfflrif tf crihifti or corals or shells, others are well 
atoMetuflttg}, black limestones made up of com 
puMTk wot abundant foraminlfera The strata 
ara thuell dd #4 everywhere A series of folds strike 
roughly nnrth iart and south west and are somewhat 
emnpIgE, Toe well-known knolis (** reef-knolk ”) are dis¬ 
cussed* TWr beds and those in the neighbourhood are 
disturbed Irregular coarse bedding, folding, and 
WiU explain their structural pecuIUritie* A 
_ la dissected, and it is seen to consist of 
* hrikt gray coarsely bedded limestone, with greet 
mem much internal weathering It is not easy to* 
OUt the exact zonal sequence because of the dis 
Mfeld character of the strata and the prevalence of glacial 
aid Itnrtogfccfa! drifts The strata are apparently all 
Visltii (arfpwNWy there Is nothing lower than Middle 
or Upper SV In some beds and In some circumstances 
fcarib are erceedtogly plentiful Some corals receive special 
notice* 

Mamchxstsr 

Literary and Philosophical Society April t —M 
Franda jooao, praident in the chair —R L Taylor A 
preliminary Opts oo the action of carbon dioxide and of 
air oa bleaemng powder and similar substances Contrary 
to what Is generally supposed carbon dioxide In presence 
of moisture, liberates no hvpochlorous acid from bleaching 
powder, either solid or in solution, but only chlorine 
Similarly, carbon, dioxide liberates nothing but bromine 
from a mixture of a bromide and a hypobromite. When 
air, freed from carbon dioxide, Is passed through a solu 
that of bleaching powder it slowly sweeps out hypochlorous 
Sifd, whkh is present in the free state in the solution 
being produced by the action of water on the calcium 
bp peril lO<Pl |f* however, moist air containing the usual 

fmaV aro ooa* of carbon dioxide is passed through bleach 
tot ***. rtfer •olid or in solution • mixture of 
duertM CM h|fochloroue add Is given off, the chlorine 
matt? W*djr predominating In the com of the solid 
•Wcetauee, afa*< the moist air has been passed through 
nr a oomMsraMs time, and the bleaching powder has 
tints be nma s nH, wet there is no hypochlorous add pro- 
4 om& bat oelyfN chlorine When bleaching powder la 
hMfelS with water and boric add practically pure hypo- 
tbbnu MM i» given off, no matter what proportion of 
boric Mtt la end. This forma a convenient method of 
prtMrjllg a eo lati o n of hypochloroua add Under similar 
conoirtoor, * Mtbtttiro of a bromide and a hypobromlte 
evolve* nothin# hot bromine 

April Mr-Hn Fronds Jonee, president In the chair - 
O P Vaitae The atate of magnetisation of the Iron 
bomdotr fcoea e* the ridge between Black Sail Past and 
tiia too of the Pillar Fell in the Lake District The 
bfarier Iron upright* which were firmly fixed in the rock, 
B SP* * * «*r» polar! tv below and south polarity above 
Mot ti* tooting uprights used for spacing the wires had 
*W M to« p ona the south pole Wow and the north 
V Tin aitgnetlsatlon of the heavy fixed bare wae 
, «R*V«tirf expect from the action of the earth but 
-a-,, touting upright* waa not readily explicable — 
fTM. 5. t HWiae A new octoradlate coral Some 
yalo fftorved by Mr Standee, of the Manchester 
aftoMBOjaTa * bottom deposit obtained by Mr Townsend 
if ftfSC M? fathomsi in the Ottlf of Oman (Perrian 
3# mn aubmJtted to the author for examination and 
]*»ae pend to belong to a genus that had not previously 
Vpwfiwttod It was therefore proposed to mo* them 
mjtof, from the resemblance of the Modulating 
2HJ? **»*• l*Wng from a oattMToo The aoologM 
gwtilea of this coral could only be considered fully when 
nrpudirt had been man carefuffv studied All that 
mmnc 1 be saM at present was that there were only two 
"i eond, that aeemed to approach It ct all in the 
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•yxtem of Aoonthann These were Guynta an AuJate r 
Duncan, from the Adventure Bank in 92 fathoms of water, 
*?'baradoxa Pourtale* from off the coast 
of,,Florida in 324 fathoms of water 

E din run an 

Royal Society March at -Dr R H rrsqualr F R S, 
vice-president In the chair—Dr J R Mlln# A photo- 
metric paddle wheel 1 his apparatus has some re¬ 
semblance to the well known rotating sector but possesses 
the advantage that the brightness of the light can be 
altered and the intensity recorded without the wheel being 
stopped In Its simplest form St consists of a disc fixed 
to the axle of a small electromagnet and furnished with 
a number of vanes projecting beyond the edge of the (Use, 
and set paddle-like with their planes parallel to the axis 
When the axis of the disc is set parallel to the beam of 
Ught the vanes move in succession across the field edge on, 

and intercept ver> little light If, while the wheel is 

rotating' the axis Is inclined to the direction of the beam 
the vanes will Intercept a certain amount of Ught depend¬ 
ing upon the inclination of the axis to the beam The 

paper contained graphical tables from which the per 
centoge of light transmitted can be found for various 
forms of vane and different angles of Inclination of the 
axis The position of the wheel can be recorded by ft 
simple device which in no way interferes with the rotation 
The observer adjusts the rotating wheel until the Intensity 
of the beam is brought to the right value marks the post 
tfon by means of a needle prick upon a strip of paper and 
then proceeds to the next comparison without removing 
his eyt from the eye-piece of the telescope —Dr J R 
Ml In# i A photometer on the flicker principle The chief 
novelty of the instrument lies in a part consisting of a 
small telescope, in front of which two soml-ctrcular glass 
wedge* are rotated by an electric motor in such a way 
that there is made to fall alternately on the observer s eye 
first the light that has passed through the absorbing solu 
tlon and then the light that has passed above it The 
brightness of the latter beam Is cut down by means of the 
photometric paddle wheel described above until it Is equal 
to the brightness of the former this equaUty being shown 
by the absence of flicker —D P MaedenaM A chemical 
Investigation Into the nature of the clay substance in the 
Glenbmg fire-clay The results obtained show that the 
day substance contains 15 per cent of water in excess of 
that required to satisfy the formula for kaollnlte and that 
the mineral Is almost entirely decomposed by boiling to 
concentrated hydrochloric add for thirteen hours —w A 
O si p t H; Contributions to the chemistry of submarine 
glauconite Glauconite grains when subjected to the 
action of acid, followed by that of alkali disintegrate with 
formation of colloidal suspension of glauconite whence pur* 
amorphous glauconite may be coagulated The pure 
glauconite prepared from grains found off Panama and 
Hie Cape of Good Hope answered to the formula 
KFeSijCL H ,0 where K f 0 is largely replaced by MgO and 
FeO Glauconite grains contain a small percentage of 
organic matter closely resembling alkali soluble humus 
This and other facts indicate that humus may well play 
a part in the formation of glauconite Experiments on the 
absorption of water by glauconite show that It belongs in 
this respect to the same class as zeolites or colloidal 
silicates 

Paris 

Academy of Sciences M«y 2*—M Emile Picard in the- 
chair —J Well* The fight against hall In the Beau- 
JoUls- The conclusion drown by M Andrd In x recent 
note was to the effect that hall cannon serve no useful 
purpose The author criticises the statistical methods of 
M -hfiM and states that during the six years ipot-A 
the ftnnua! losses in the districts provided with hall cannon 
were only 0*24 of the average annual loss for the preceding* 
twenty years In the whole department the losses were 
jd-Tfi of tho previous annual average —C Oulshsrd A 
mode of generation of triple orthogonal systems with 
spherical lines 0/ curvature in a single system*—The per 
petual secretary announced the death of Edouard tin 
Sweden, correspondent for the section of andl 
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zoology —bolMgon The changes in Halle) • 
comet On April 17 the most brilliant part of the nucleus 
wms» very dost to u seventh-magnitude star in brightness 
but the comet as a whole would appear to be of a higher 
magnitude to the naked eye In the nebulous mass 
surrounding the nucleus there are two clearly marked 
surfaces of discontinuity meeting at the nucleus at an 
acute angle —J Hatf Certain triple orthogonal systems 
—P F Qau The integration by the method of M 
Darboux of the partial differential aquations of the second 


equations of the second 


order of the form y s)p+Wa, y, s)q + c(x y t) —A 

Ohatslst rhf summation of continued arithmetical frac¬ 
tions —Jean Chasy The differential equations deduced 
from certain invariants of linear forms —a LattH The 
•convergence of the relations of recurrence — LAoii 

lloht snsts lw The general definition of analytical func 
tionw—Andrd liauM Suparlntenslties and supertensions 
due to the working of switches on the switchboard — 
Eugfrne llooh The curve* of saturation in the Hertz 
photo-electric effect —M do Irsflls The Ionisation of 
gases by the actions of mechanical division of liquids 
active and inactive bodies — A Htsow and L Pevimlsr 
The artlon of the silent discharge on chloroform and carbon 
tetrachloride in presence of hydrogen, and also upon 
methyl chloride The products isolated from the first of 
these reactions include tetrachlorethylene trlchlorrthvlene 
hexachlorethane hexachlorpropylene and higher boiling 
products Methvl chloride (without hydrogen) gave a 
complex mktdo which proved to be very difficult to 
vparatc bv repeated fractional distillation —C Dupont 
Thr* Isomerldes of some acetylene y-glyrols The glycols 
examined included 

CC 1 , CH(OH) C = C CH(OH) CCl, 

C.H, CH(OH)—CSC CH(OH) CJK*. 

-and 

(C.H.XCH ) C(OH) C=C C(OIl)(C.H 6 )(CH a ) 

two isomers of each glycol being described—H Qautt 
and G Thlrodo The condensation of the secondary 
amines with y bromodimethylacetic ester —J F Thorp* 
and G Slaao The product of the methylation of 
•dlacetoapocamphorlc ester of M G Komppa It is shown 
that the diketocamphorlc ester of M Kpmppa one link 
m the synthesis of camphoric acid has not the constitu 
tlon assigned to it—G Vavos The addition of hvdrogen 
to essence of turpentine The fractions from French, 
German, and American turpentine boiling under 165° on 
treating with hydrogen in presence of platinum black all 
gave a hjdrocsrbon with the same density boiling and 
molting points Hence both « and 0 pinenes give the same 
hydride—A Amaud and S Oootormfc The partial 
hvdrogenatlon of the acids of the steorollc serus and the 
Isomerism of their addition compounds with hydnodic acid 
—M DJtftor-Ohfttolan The function of micas In arable 
soil—H H r iyA An experimental study of the specific 
action of the Vichy springs employed in thermal theTa 
peutics —A Moutlor The rdlt of the arterial wall in the 
measurement for clinical purposes of the arterial pressure 
—H VsUMo and L Qulsard The physioiogicai proper 
ties of extracts of the Koch baclikis, condensed and 
rendered sensitive A study of the physiological proper 
tiqs of the precipitate obtained by adding serum from a 
Horse which had been subjected to a special Immunising 
treatment to culture solutions of the Koch bacillus — 
Gabriel Sortmitd and M Woean b Utt The temperature 
at which the plant tyrosinase* lose their dlastatlc activity 
The temperatures found varied between 6o° and 95 0 and 
these differences cannot be attributed to the nature of the 
solvent but rather appear to be a specific property of the 
•dlastatlc substances—L Launey Certain protoplasmic 
enclosures of the normal hepatic cell of the rabbit The 
author descrlbef under the name 6# pigmented lipoid bodies 
•certain hitherto urtnoticed corpuscles of complex structure 
In the ^hepatic cell of the adult rabbit —Jean Iws ao 
The tectonic Interpretation of tba flysch of central and 
eastern Switzerland — F Omftdjo** Remarks on the 
elgtap of the ammonites and belamnltes The envelope of 
the Siphon consists chiefly of calcium phosphate and not 
tylclum carbonate as hitherto supposed 
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Asiatic Society of Bengal, Attft 

Review of our knowledge of the v^WS! Diptera^ fin 
paper is a comparison between our psiwit fcanffTiftg cl 
the Oriental Diptera and that possejesd by eatsmdtogjUrt* 
at the date of Van der Wutp a 1 CatSfipip of Soot h Ammf 
Diptera(1896) —Lieut -Colonel D Vtotim* 

lary of technical and sporting terms in Urdu, iVDlMfij nod 
Arabic —E R Watson, Monohar BsmCm, cod 5 WA 
Chandra Oanfuil A chemical exandWaMKOf Ihc h ott er 
fat of the Indian buffalo —E. W VisMbiv Cfcen#f#* 
donta bowei, a new species of fosril Isngjtlhranrli from the 
hippurlte-bearlng beds of Selstan The wit bhrafri tft o ttu e c 
described in the Records of the GeolgMoal Survey, f 6 L 
xxxvlU part ill proves to be a ChondrMcata, lure named 
Chondrodonta bosei— Hem Chandra OasAaptsi Paha* 
ontological notes on the Gangamopterls Bads of Khiwtnu 
(in Kashmir) On a visit to Khunmu, fta lUdimif, re¬ 
mains of a palsconiscid and an Ichthyofl cncttte fish wan 
found which are briefly described.—H. £. StSplstm 
Contributions to the history and ethnology of north- ea stern 
India 11 This paper deals with the carnage of Assam In 
Its relation to the history of Assam -as given In the 
Buranjis The chief materials on Uffcteh It la based 
ore —(a) the find of nearly 1000 coins made In 1906 at 
the Deflating Tea Garden near Jorhat, Hit Assam (b) the 
cabinet of Assamese coins in the possession of Mr A W 
Botham, C S (c) the recent catalogue of Assamese coins 
in the British Museum, published^ In the NamimdtU 
Chronicle by Mr J Allan and (d) the writer*! own collec¬ 
tion of Assamese coins 
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THE COMPARATIVE PHYSIOLOCY OF 
RESPONSE IN AN 1 MilS 

l inwelt Mid lnnenwelt der Tterc Bv Dr J von 
Uexktfll Pp 259 (Berlin J Springer 1909) 
Pnce 7 mark* 

HIS i* one of the most interesting summaries of 
biological work that has appeared recently 
Written b\ one who ha* had a large share in physio¬ 
logical research it deals in an intimate manner with 
the comparative physiology of reflexes among the 
lower animals and with the adaptation of structure 
and function to varying habits in the case of allied 
genera The ’hAAllce of Sherrington s work is ver> 
obvious and is Bfftably acknowledged but whereas 
the integrative action of the nervous system is ft 
profound study of the higher animals the present work 
attempts the same analysis of action in various lower 
types and then synthesises conduct m the light of 
the reactions so displayed The anatomical know¬ 
ledge required for this purpose is not great and the 
technical physiological difficulties of terminology 
though more formidable are not insuperable When 
these are acquired the analytic skill of the writer m 
delineating the inwardness of animal movement be¬ 
comes a source of real pleasure 
The main theme of the book is to discriminate (1) 
the effective external stimuli that constitute the 
Umwelt of each selected group or typical example, 
(3) the nervous stimuli set up within these creatures 
and forming the lnnenwelt and (3) the sense oi 
perception or * Gegenwelt that arises in the 
4 brain ’ of the higher groups What part of it* 
environment really affects an amoeba a sea-anemone 
or a jelly fish can only be determined by a study of its 
reactions, by an analysis of Its neuro-muscular 
activities Hence the need for a renewed analysis of 
muscular action and of nervous control Accordingly 
ui each chapter the author with a few vigorous sen 
fences, sketches out the habits and movements of the 
type selected, and the dominant features of its mus¬ 
cular and nervous topography A more detailed 
account of its reactions in relation to its mode of life 
is then given Finally the muscular action in re¬ 
lation to nervous stimulation Is d$qlt with in detail, 
and the effective outer and inner world of the creature 
Is ttunmed up in a few lines, 

The nature of protoplasm end the origin of struc¬ 
tural organisation form the problems of the first 
Chapter 1 Does protoplasm possess a structure or is it 
a fluid? is a question that has been varyingly 
answered for the last eighty years Even if we agree 
with Bfitachli and Rhumbler in assuming a certain 
structure in fluid protoplasm when at rest, the bo- 
havf0Ur*of "streaming* protoplasm (as in Amoeba 
$pd cyclosift) forbids the assumption that any struc 
turp persists whert the mass flow* and points to its 
ftfsentlaJly fluid unorganised nature Thus the first 
paradtelcal property Qf this living substance becomes 
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apparent, namely its power of converting a fluid into 
an organ into a series of organs and then of with 
drawing these and resuming its structureless con¬ 
dition The Amoeba or the digestive cell of a lowly 
worm 1 puts out 1 a highly organised process made 
from fluid unorganised protoplasm and having there¬ 
with enclosed some food withdraws this appendage 
The undifferentiated egg of animal or plant becomes 
organised and the organisation may become resolved 
under adverse conditions into a structureless mass 
(as in the " brown bodies ' of Polyzoa) which is re¬ 
organised as more favourable conditions recur This 
property of morphogenesis and regeneration separates 
living things from all machines and when taken to¬ 
gether with the phenomena of ‘ regulation M 
(physiological changes in organisms consequent on 
stimulation) it shows in the authors words the 
supra mechanical nature of the origin of structure 
however mechanical the functions of organisation im> 
be 

The physical basis of life is indeed a paradox It* 
organisation hinders rather than helps additional 
complexity for that which is to constitute the adds 
tion has to be m ide not out of what is already 
organised but out of what has been left over of the 
unorganised protoplasm and in this process not a 
present but a future mechanism determines the pro¬ 
cess We think of action as the relation of precedent 
to consequent but in protoplasmic action what is 
consequent dc ermines the initial stages of change 
Animals and plants arise like a musical composition 
in which the later parts condition the earlier ones 
even though they are only reached through the open 
mg bars or movements They are not like machines, 
unities in space only They are also unities in time 
In this sense von Baer s metaphor is magnificently 
expressive Organisms arise he says like a kind of 
melody 

From this preface the author passes to a systematic 
treatment of invertebrates On the basis of Jennmg’s 
researches he concludes that Amoeba (or at least 
Amoeba temcola) responds only to three kinds of 
stimuli—mechanical chemical and luminous Para 
mecium by a scries of delicately poised adjustments 

rests more safely in its environment than a child in 
it* cradle ” It is so adjusted that all happenings 
bring it luck except the arrival of a carnivore of its 
own kind (Didimtum) Far lower than these Pro¬ 
tozoa in poverty of response is the ascidian Ciona 
The effective environment of this creature during it* 
active larval stage has not been analysed but the 
adult sea squirt is apparently dead to every impulse 
save one Onlv mechanical shocks are recognised, 
and these in successional order An interesting study 
of sea-anemones brings the writer to reflex-actions, of 
which these animals exhibit three—contraction of the 
circular muscles secretion of slime and contraction 
of the longitudinal muscles The influence of tides 
and of light are certainly felt in littoral species though* 
in the case of the Mediterranean forms studied by die. 
author their effect is apparently extremely slight 
We feel however, that the light-reactions will prove 
vastly more Important than is here assumed, for the 
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simple reason overlooked by von UexkUll that these 
anemones ore infected by symbiotic aigee 

The effect of wave-action is analysed in a most in 
tiresting section devoted to the higher medusa The 
simpler nature of the muscular reflex in Rhizostoma 
is first explained It is shown how contraction of the 
circular muscles of the bell-margin together with that 
of the stomach wall subserves at once locomotion re¬ 
spiration and nutrition The food of Rhizostoma 
(Diatoms) is obtained by filtering the sea-water through 
the minute pores into which the oral aperture is con 
verted Especially attractive is the contrast in this 
section between the two allied general Rhizostoma 
and Gon ion emus The first leads a life of one 
stimulus The rhythmical pulsation of its bell is its 
only act its one stimulus Gonionemus on the other 
hand though not structurally very diverse leads a 
full life It responds to light and to darkness to 
gravity to chemical and mechanical stimuli The 
same world environs each animal but an organism 
is as it were a wonder world shut off from this 
environment and only the right key opens it When 
there is no lock there is no key and such is the plight 
of Rhizostoma Gonionemus has many doors each 
with its special key 

From jelly fish the author passes to the study of sea 
urchins and here he is thoroughly at home, leading 
the reader through a study of bionomics to an 'tnalvsib 
of muscular contraction that is of the greatest import 
ance to physiologists 

Of the author’s analysis of the movements of the 
earthworms leech and Sipunculus we have no room 
to speak but recommend it to the attention of all 
physiologically minded biologists, but a word must 
be said on Jordan’s recent work on the locomotion of 
the mollusc Aplysia The body of this creature is 
enclosed in a muscular sac provided with a thick 
nerve-network Each nerve is connected with this 
diffuse nervous system as well as with the ganglia 
The extraordinary thing about the stimulation of this 
system is that, if the pedal ganglion be stimulated the 
effect upon the network and muscular sac is entirely 
different from that proceeding from the ctribral 
ganglia The brain inhibits motion, it acts as a 
brake These animals and possibly all Mollusca 
resemble such machines as give rise to an excess of 
steam in all their parts which excess is allowed to 
escape by numerous exits The idea of a group of 
animals which acts in this way is an entirely novel 
one 

The further studies on crabs and dragon flies are of 
great interest and we wish it were possible to repro¬ 
duce their conclusions Enough, however, has been 
said to indicate the value of this work If only the 
nature of the author’s views on reflexes were ex¬ 
pressed more dearly we should be inclined to place 
this book among the most attractive as it certainly is 
one of the most illuminating, comparative studies that 
have appeared It should appeal to the physiologist 
find psychologist as much as to the naturalist, and if 
translated (with a glossary appended) would be eagerly 
read by a much larger public than will appreciate ft 
in its present form F W Gamble. 
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SCIENCE AND BELIEF 

Sviencc and ReUgton m Contemporary Philosophy 
By Prof fimile Boutroux Translated by Jonathan 
Nield Pp xl+400 (London Duckworth and 
Co 1909) Price 85 net 
HIS bode is an able study of the various attempts 
which have been made since the beginning of 
the great scientific movement of the nineteenth 
century to comprehend science and religion in one 
system Ihc writers considered fall into two groups 
according as they approach the problem from a 
naturalistic or spiritualistic standpoint. As repre¬ 
sentatives of the former M Boutroux takes Comte 
Spencer Haeckel, the psychologists and the sociolo¬ 
gists The inclusion of Haeckel was perhaps due 
to his popularity his dogmatism and inconsistencies 
are too crude to be worth th 4 attention of an 
analyst so subtle as M Boutroiix J/ *frie discussion 
of the others might be said to be a discussion of 
three suggested unifying notions—the notion of 
humanity that of the unknowable and that of fact 
The first M Boutroux finds too narrow for science 
refuses to accept an ideal from practical human need 
and the essential object of religion is something that 
is more than man I he concept of Spencer gives 
liberty at the cost of significance, M Boutroux shows 
very clearly that Spencer was led to it by a false 
standard of knowledge the standard of pure objec¬ 
tivity according to which to know the absolute would 
be to know it as one thing among others As for 
the ps>chologists who show that the scientific and the 
religious activities are amenable to common psychic 
laws their reconciliation ignores the difficulty which 
is the disparateness of the specific ideals inspiring 
these activities The sociologists arc in no better 
case for the given social ends to which they propose 
to make religion and science both subservient are 
being by these continually recreated 
M Boutroux s analysis of the spiritualistic efforts 
to solve the problem is equally searching He deals 
first with the apologists Some like the RitschiQans 
appeal to immediate internal conviction as the suffi¬ 
cient defence for religion there are others who by a 
criticism of science show that it is ultimately founded 
on certain practical beliefs and contend that science 
cannot object to religion merely as belief But the first, 
since they have discarded all theory can do nothing 
but indicate a mere subjectivity, and the second can 
offer only what appear to be arbitrary beliefs as 
against the verified h>potheses of science Next is 
considered that philosophy which professes to find in 
activity a principle of unity deeper than the level of 
our intellectual contradictions, and regards science 
and religion as complementary but independent ex¬ 
pressions of that unity M Boutroux points out here 
a dilemma, if the activity is Indeterminate it is with¬ 
out meaning, if it is concrete it returns to us the 
problem with which we started Finally, the hypo¬ 
thesis of James that religious experience belongs to 
the subconscious realm \i discussed, the objection js 
made that the subconscious must be mediated by the 
conscious and that hence its import will again be 
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conceived under the limitations of ordinary cbgm 
tion 

The concluding chapter dwells on the relative and 
symbolic nature of science and its subordination to 
life, on the insufficiency of human life in itself as an 
end, on the ideal of duty which summons us beyond 
the specifically human to a noble struggle and a great 
hope an ideal which implies faith and love which 
demands a God, and a God with whom we can be in 
communion It is in the living reason interpreted 
in the light of duty that science without which we 
cannot live and religion without which we do not 
wish to live find their reconciliation It must be 
admitted that this chapter, fine as it is, could not 
endure the rigorous logic which M Boutroux has 
applied to others His duty is formal and though a 
formal notion may as he says be efficacious tint 
concrete efficacy is psychological, we are no nearer 
a logical synthesis than we were say with the 
notion of concrete activity But the failure of this 
effort at construction does not diminish the success 
of the book in its main intention of critical estima 
tion M Boutroux is like most French writers a 
master in exposition, he excels especially in revealing 
that natural logic by which a biassed view tends to 
correct itself an excellence which indicates both the 
generous critic and the trained philosopher Probably 
no book has been written on the subject which will 
so well repay the student s attention 


THE LHEUIS 1 RY Ob 1 HE SUGARS 
The Simple Carbohydrates and the Glucostdes By 
Dr b hrankland Armstrong Pp i\ + ii2 (Lon 
don I ongmans Green and Go 1910) Price 
35 Os net 

HFM 1 S 1 S as well as physiologists will welcome 
the latest addition to the monographs on bio¬ 
chemistry for there is no other branch of the subject 
which has afforded so in iny brilliant examples of 
successful synthesis or shed so much light on the mtri 
cate problems of cnzvme action 
The editors have been fortunate In securing the 
collaboration of Dr E h Armstrong who has made 
a special study of the chemistry of the carbohydrates 
and writes with an intimate practical knowledge of 
his theme At the first glance through the pages of 
this volume one receives the impression that the author 
starts on too high a plane and assumes an acquaint 
ance with the methods and problems of stereochemistry 
which the biochemicil reader indy not possess, but 
one realises on reflection that if he has to compress 
into ninety two pages the substance of a subject 
upon which volumes have been written, he has deter 
mined wisely in concentrating into this restricted 
space those modem developments of sugar chemistry 
which are of special interest to the biologist, and in 
leaving other things to take care of themselves 
It is no doubt for this reason that the main atten 
don h directed to the natural sugars and glucosides 
and that the artificial products are only touched upon 
where questions of a more general nature are con¬ 
cerned 

The first two chapters are devoted to the structure 
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and properties of glucose and are followed by one 
describing the natural hexoses ind pentoses whilst 
the fourth contains a description of the disacchandes 
I he succeeding two chapters contain an account of 
problems with which the author is more closely identi 
fied, and furnish much the mo«>t interesting reading 
In the first of these the subject of configuration in 
its relation to enzyme action is discussed and includes 
the selective action of maltase and emulsin on the 
glucosides to which Fim her first directed mention and 
the selective oxidation of alcohols and sugars by the 
sorbose bacterium described bv Bertrand 

l nder Hydrolysis nnd Synthesis In which refer 
ence is made to the rate of h\ droly sis of the dtsacch ir 
ides by acids and enzymes the author discusses his 
stereochemical hypothesis bised on a senes of inter 
esting numerical data Such a hypothesis which 
may be tested experiment illy can only enlarge our 
outlook and the same may be said of the mechanical 
similes of templates (p 71) md glove fingers (p 58) 
provided wc regard the litter is 1 ischer did hts lock 
und key as similes only and nothing more The 
writer would however like to raise a mild protest 
against a fusion of the two ideas which the author 
makes use of in the formula on p 58 where the 
atoms of enzyme and substrate arc represented as 
interlocked a theory which on the one hind can 
never be tested experimentally and on the other 
can offer no advantage over tlu lock and ke\ or 
other mechanical simile 

On the whole the subject is well and clearlv 
written and there is very little with which the critical 
reader can find fault Here and there certain passages 
occur which might be impro\ed by expansion or modi 
fication and in this connection reference may be 
made to the following paragraphs — 

On p 66 we are told that the difference in the 
hydrolytic behaviour of enzymes and acids is due 
mainly if not wholly (1) to the superior affinity of 
the enzymes for the carbohydrates, (2) to the verv 
different behaviour of the two clisses of hydrolysts 
toward water—which is a consequence of the colloid 
nature of the one and the crystalloid nature of the 
other One would like to know more precisely how 
the superior affinity and colloid nature act in 
fivour of the enz\me 

On p 70 the author refers to Fenton’s reduction of 
carbon dioxide to forma!deh\dc by magnesium as a 
deeply significant observation when considered in rela¬ 
tion to Willstatter’s discovery that chlorophyll con¬ 
tains magnesium Arc we to suppose that the mag¬ 
nesium in chlorophyll plavs the part of the free metal * 
If not what is the deep significance of the observa¬ 
tion? 

There is a slip on p 59 when «-carbon atom should 
be first carbon atom and on p 68 where it is 
stated that sorbose is derived from mannitol Xylose 
is not limited to straw but is found m most kinds of 
wood (p 37) In the se|wrate description of the 
disaccharides for some reason not given three mem 
bers in table vm are omitted On the first page of 
the Introduction the author sa\ s The members of the 
sugar group are usually distinguished by names hav- 
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mg’ the suffix ose This being the case it seems 
a little unfortunate that the termination ide for 
the generic names of the groups should have crept 
into our system of nomenclature It is equally un¬ 
fortunate that our present system recognises no means 
of distinguishing rotatory sense and configuration and 
an official revision of both is urgently needed 
In conclusion a word must be added in praise of 
the excellent bibliography at the end of the volume 
the usefulness of which would be greatly enhanced 
if the references were numbered to correspond to those 
in the text Under the present arrangement refer¬ 
ence to the source of information necessitates a 
reference to the chapter then to a long list of names 
and finally to the contents of a whole volume or 
series of volumes and original papers J B C 


A PROSPECTOR S HANDBOOK Oh MINERALS 

The Recognition of Minerals Being a Collection of 
Notes and S tmple Tests for the Use of Travelers 
and Prospectors By C G Moor With Mono¬ 

graphs on Geology Ore Deposits &c by Donald 
A MacAhster Fp vii + 231 {London The 

Aiming Journal n d) Price js 6 d net 

T HE old davs of prospecting when ncant\ equip¬ 
ment and slender knowledge if backed by 
sufficient perseverance, were all that was requisite 
have gone ne\er to return The insatiable dem mds 
of present-dav life for purposes both of peace and w ar 
—may be for a filament for an electric lamp of un 
proved efficiency or a new alloy to impart exceptional 
hardness to steel—have enormously increased the 
range of mineral substances which a successful pros¬ 
pector must bnng within his purview In fact it is 
necessary for him to have at hand more knowledge 
than can be conveniently or accuratelj assimilated by 
the memory and he is compelled cither to prepare for 
himself a series of notes or to put in his pocket a 
book such as that which Mr Moor has prepared 
Himself a traveller Mr Moor writes with the under¬ 
standing of one who knows what exactly is the in 
formation required and many of the sections for 
instance* those dealing with the subjects of panning 
and vanning, contain much detail of great practical 
value which may save the novice much time, trouble 
and annoyance To give that basis of theoretical 
knowledge which makes the radical difference between 
an intelligent understanding of the principles of the 
methods and merely blind rnle-of thumb working 
several Important monographs by Mr MacAlister have 
been inedtyorafed in the book He has followed the 
lustomary treatment of the subjects, and discusses 
them In sufficient fulness for the purpose in view 
In the recognition of minerals, which, as the title 
tells us forms the main subject of the book reliance 
is placed Upon the oolOuf is an initial criterion It 
is as Mr Moor points out, far from a constant 
character of most species, arid, moreover suffers front 
the disadvantage that the terms in which it is ex¬ 
pressed are wanting in precision, and that the appre* 
elation of delicate differences varies considerably with 
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the individual On the other hand it is the most 
obvious of the ph\sical characters, and suffices for a 
preliminary separation The range is subsequently 
narrowed by the crystalline form, if an> and by 
determinations of the hardness and the specific gravity 
until the identity of the mineral is established, the 
conclusion mav be confirmed by the application of a 
few simple blowpipe and other chemical test 9 which 
are possible with a prospector’s outfit A full descrip¬ 
tion of each mineral is given under the colour which 
most commonlv characterises it but cross-references 
are added under the less usual colours The data 
that are given for each species include the hardness 
and the specific gravity the ordinary chemical re¬ 
actions the localities where it has been found in 
workable qunntit) and its commercial value At the 
end of this section useful bsts are added of minerals 
soluble in water h)drochlonc acid and aqua regia 
and of minerals which are unaffected by these liquids 
The section that follows on the metallic and non 
metallic elements Is particularly useful because this 
information is not contained in a text book on 
mineralog\ L nder each element is given a list of 
the principal minerals in which it occurs, their phy¬ 
sical and chemical characters and particulars of it* 
commercial use and \aluc Other sections deal with 
the important subjects of the working of the lodes 
and the extraction of the metal desired a special 
section in the appendix is devoted to the extraction of 
gold Mr Moor mentions the precious stones but 
gives few details and refers the reader to two works 
the scope and nature of which he describes in the 
appendix Of these one is quite satisfacton though 
costly and too large for a traveller to carry about, but 
the other is full of mistakes in facts and principles 
and is likely to prove a broken reed it is strange 
that Mr Moor should so strongly recommend it 
The book originally appeared in parts ip the 
columns of the Mtntng Journal and this fact may* 
perhaps, account for the eccentric pagination, the 
first page coming in the middle of the introduction 
and for the division into sections and not into well 
separated chapters The text is printed on the right- 
hand page only the other being left blank, presumably 
for the addition of notes interleaving would have 
been a neater and equally effective method The 
index is fairly complete, but why should an irrelevant 
advertisement have been sandwiched between it and 
the text? 


ELECTRIC DISCHARGES THROUGH GASES 
Conduction of Electricity through Gases and Radio- 
activity—a TexUbook with Experiments By Dr 
R K McClung Pp xvi+245 {Philadelphia P 
Blakuton’s Son and Co , 1909 ) Price 1 50 dollars 
net 

HOSE teachers of physics who are considering the 
desirability and practicability of introducing 
into their more advanced courses of laboratory work' 
some experiments on the discharge of; electricity 
thresh gases and on the phenomena of radio-activity 
will find this book a useful guide Believing that our 
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knowledge of the fundamental facts has now become 
sufficiently definite to justify the step Dr McClung 
has arranged a senes of experiments designed to give 
a practical knowledge of the methods employed and 
the results obtained in these newer developments of 
electrical science The description of the book as a 
text-book with expenments indicates the plan on 
which it is wntten A connected account of the sub¬ 
jects considered is given from an experimental point 
of view with descriptions and diagrams of suitable 
apparatus by means of which students may perform 
the experiments and test the results stated without 
unnecessary complications Thus the book provides a 
convenient summary of the results of recent re¬ 
searches and is not a volume for the laboratory onl> 

The book is divided into two parts chapters i -\n 
deal with electric discharges through gases and 
chapters via -xvi with rod 10-actmty In part 1 

accounts of kathode and Rontgen ravs and a sketch 
of the ionisation theory are given while descriptions 
of a few experiments on ionisation by ultra violet 
light and by incandescent solids are added \\ e com 
mend to the notice of those beginning research in 
this department the valuable chapter on the apparatus 
and instruments used in the investigations The 
practical hints on the manipulation of electrometers 
and electroscopes given b> an experienced worker 
cannot fail to be helpful In part 11 experiments on 
the radiations and emanations from radio-active sub¬ 
stances on induced activity and on the radio-activity 
of the atmosphere are described and a sketch of the 
disintegration theory u» added V list of 125 expen 
ments is given at the beginning of the book, the 
author suggests that the more difficult experiments 
of which twenty are indicated, may be reserved by the 
student for a later stage 

We think that students contemplating rest arch in 
these branches of ph\sics would find the course a 
Valuable preparation for their work Jhrom the nature 
of the experiments however it will be evident that 
most of them could be undertaken profitably only bv 
those who as a result of their previous experience of 
practical work In electricity have acquired consider¬ 
able skill in manipulation, for it would be useless to 
set a student who was unable to manage a galvano¬ 
meter to struggle with the difficulties of an electro¬ 
meter To set up the apparatus and perform the 
whole of the experiments would require a considerable 
time, but a student who worked through even a small 
number of experiments selected from the list would 
gain a valuable insight into the methods of investiga 
tion In use in this part of the subject The provi 
sion for purposes of instruction of the apparatus 
which is necessary would we fear, form a difficulty 
in some physical laboratories and paradoxical as it 
may seem, not least in those in which researches 
dealing with the subjects of the book are In full pro¬ 
gress 

A few of the definitions In the theoretical sections 
require more careful statement, and the remarks on 
the law of decay at the end of chapter xii need 
revision The book Is also capable of considerable 
improvement in literary style 
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TWO BIOIOG 1 CAL TRFATISES 

(1) Die Selekttonstheone Eine Lntersuchung von 
August Weismann i*p vi+69 (Jena Gustav 
Fischer, 1909) Price 2 marks 

(2) Experimintellc Studien zur Soma und Gesch- 
lechts-Dtfferenzicrung Erstcr Beitrag Von Prof 
Johannes Meisenheimer Pp vu+149 (Jena 
Gustav Fischtr 1909) Price 6 50 marks 

(j) A MONG the most welcome effects of the Dar 
win commemoration held last year at Cam 
bridge has been the reappearance of Prof Weismann 
in the lists as a champion of the doctrine of natural 
selection a cause which for the last fifty years he 
has never ceased to defend with the whole weight of 
his authority and learning But for the invitation 
from Cambridge to contribute to the memorial volume 
published on that occasion the veteran professor as 
he informs us in the preface to his Selektions- 
theone, would scarcely have undertaken to add any¬ 
thing to his former writings on the subject Now 
however, he has not only enriched the Cambridge 
‘•Festschrift with the English essay m which his 
views are so admirably stated but he has published 
the same treatise in German substantially unaltered 
but with the addition of certain passages in which 
hU conclusions on the subject of the reality of the 
scleclion-process are driven home with fresh force 
and cogency 

In this production Weismann s dialectical ability 
and literary skill shine out as conspicuously as ever 
and it would be difficult to find within the same 
compass, an equally convincing presentment of the 
case for Darwin’s conception of the action of natural 
selection in the formation of species, or one more 
aptly illustrated by examples draw n from many 
departments of orgunic nature While so much con 
tinues to be wntten which tends to overcloud and 
confuse the simplicity of the Darwinian position it is 
refreshing to see how Weismann goes straight to 
the point brushing aside those objections that pro¬ 
ceed from imperfect appreciation of the facts to be 
explained, and quictl) putting in their proper place 
as subordinate to the selection theory certain well 
attested phenomena w hich have in some quarters 
been supposed to be hostile to Darwinian interpreta 
tions All this is done with the utmost cxndour and 
courtesy and without the least trace of arrogance or 
contempt for adverse opinion In full agreement with 
both Darwin and Wallace W^eismann here holds as 
he has always done that adaptation is a universal 
principle m the world of life and that of this prin 
ciple selection affords the one and only possible 
explanation After reading thi masterly defence of 
the position to be found on pp 48-69 of the pre¬ 
sent treatise tnose younger biologists who may have 
allowed themselves to be troubled with doubts as to 
whether after all the theory of adaptation by selec 
tion has not been overdone may well take fresh 
courage and renew their confidence in ^Darwin's solu¬ 
tion of the teleological problem 
Sexual selection to which Dfcrwln attached much 
importance has been vigorously attacked from many 
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quarters Some of the staunchest upholders of 
natural selection including Walhce himself look 
askance at the theory which seeks to explain certain 
features of colouring and other ornamentation in male 
animals as the result of female preference Here 
also Weismann ranges himself unhesitatingly on the 
side of Darwin Sexual selection is to him a real 
and active transforming force as demonstrable as 
natural selection itself and passing into the latter 
by an easy transition A specially interesting section 
of the present essay deals with the scent producing 
organs of male Lcpldoptera the perfume distributed 
from which Is now known in very many cases to be 
as agreeable to the human perception as it presum 
ably is to that of its possessors or their mates Wtis- 
mann’s own ancillary theory of germinal selection 
K uggested to some extent by Roux s conception of the 
struggle of parts is here lucidly expounded. 
Whether the theory be accepted or not—and many 
it must be admitted, have found it unconvincing— 
there is no doubt that it would account for many facts 
at present not easy of explanation 
(2) The second treatise is of a different character 
It contains a detailed account of elaborate experiments 
on the removal and transplantation of the primary 
sexual organs in the larva of Lymantna dtsfar com 
monly known as the gipsy moth Meisenheimer 
has succeeded by the help of the galvanic cautery in 
destroying the reproductive glands in larva of both 
sexes at various periods of growth beginning with 
the earliest stage after emergence from the egg In 
partly grown larvae he has been able to transplant 
the male primary reproductive organs into the body of 
a female and vice versa As principal results of his 
experiments he considers himself to have proved the 
inability of the reproductive organs, as distinct from 
mere sex-characters for regeneration, and also the 
absence of any formative stimulus for secondary sex 
characters emanating from the primary sex-organs 
themselves A transplanted ovary is shown to have 
no impeding effect on the development of the male 
reproductive apparatus, while the ovary itself can 
reach Its fully mature condition when artificially in* 
serted into the body of the male The regeneration 
of sex-characters, where this takes place, is entirely 
unaffected by the absence of the primary sex-organs 
of the individual concerned, or by the presence of 
those of the opposite sex The conditions obtaining 
in hermaphrodites naturally occurring among the 
Articulata are similarly adverse to the theory of a 
special formative stimulus for the secondary sexual 
characters. Meisenheimer is, of course well aware 
that the experimental evidence derived from verte¬ 
brates seems, pntna facte completely at variance with 
his ovyn results but he adduces much ingenious argu- 
ment with the purpose of showing that the 1 internal 
secretion ” of the testis and ovary, which is certainly 
a reality has nevertheless no such specific influence 
on sex-characters, whether somatic or psychic, as has 
been supposed It is, according to him, entirely a 
matter of enhanced or impeded exchange of material 
(Stoffwechsel) Metabolism is partially checked by 
castration, and can be restored by the artificial re- 
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introduction of generative products not necessarily of 
the same species But this metabolism is not speci¬ 
alty concerned with the sex-apparatus or secondary 
characters and any effect it may have thereon is 
incidental and not essential The authors facts are 
undoubtedly striking and his criticisms of adverse 
views are weighty But his argument as regards 
vertebrates is not entirely convincing 

FAD 


OUR BOOK SHELF 

Mctalography (Printing from Metals) Being n full 
consideration of the Nature and Properties of Zinc 
and Aluminium and their Troatmcnt as Plano¬ 
graphic Printing Surfaces By Charles Harrap 
Pp xvi + 170 (Leicester Raithby Lawrence and 
Co Ltd i9og) Price 3^ pet 
This treatise professes to be » text book on the sub¬ 
ject of printing from metal plates m&teid of stone, 
and is addressed to the lithographic trade The term 
metalograph) is a word invented to specify this 
particular form of printing as distinct from metallo¬ 
graphy as used by metallurgists in a general sense 
Although metal has been in use with more or less 
success during the past century it is evident that it 
is fast coming into more general demand Zinc was 
first used ina is still used very largely but aluminium 
has more recently been employed as the basis for 
taking or holding the design to be printed from The 
readiness to which either metal lends itself in bending 
or curving has in turn suggested the manufacture 01 
printing machines of a rotary character and the 
result is that there has been a remarkable development 
in the presses used in producing printed work by the 
lithographic method 

For some classes of work the stone is still pre¬ 
ferred and probably better results can be obtained 
from this material in some instances, but if the ques¬ 
tion of first cost of stone as compared with metal 
plates is to be studied the latter are the more 
economical Again the question of space occupied 
and the great weight of stones for both storage and 
carriage must be considered As already indicated 
the introduction of metal plates has allowed more 
scope for the machine-builder which has quickened 
ana cheapened the output With the ordinary litho¬ 
graphic stones which must be printed from the 
flat it was hardly possible that the old forms of 
presses could be much improved upon 
One other important development has been the 
introduction of tne rotary off-set presses by several 
manufacturers which may be used in connection 
with one or more colours in printing Either sine or 
aluminium plates mav be used and these are fastened 
round n cylinder which gi*£s its impression or off¬ 
set to another cylinder fitted with a rubber sheet or 
blanket The paper to be printed is then conveyed by 
grippers to a third cylinder which m motion receives 
its impression from that which is covered by the 
rubber 

Very good results are given on cards or even rough 
paper without previous dampening of either material 
this obviates the employment of glazed or calendered 
surfaces which is a decided advantage The finished 
sheets are delivered automatically and the printed 
face upwards, so that the work can be easily watched 
in course of production Such machines as these will 
produce 1500 or more copies per hour tyl In singly by 
hand but the output may he considerably increased 
by adopting an automatic feeder 
The author has treated the whole subject in a very 
practical manner and his long experience as a 
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technical teacher enables him to put the book into a 
succinct form suitable alike for the worker and for 
Che student The volume is also to be recommend* d 
to the general seeker after knowledge of the printing 
arts 

Modem Tdephotography a Practical Manual of IVorfe 
tng \fcthodx and Application By Captain Owen 
Wncclcr Pp 80 (London Ross Ltd 1910) 

Price paper is 6 d , bevelled boards 2$ 6 d 

( aptain Owen Wiirkijcr is an enthusiastic and sue 
cessful user of telephotographic lenses and in this 
small volume he sets down his experiences in plain 
language and gi\es the rules that he has found ser 
\iceable He refers only to the lenses issued by the 
publishers but this is the only drawback to an 
eminently practical and useful treatise Seeing that 
the one advantage of a telephotographic lens is that 
ft gives the image on a larger scale without the need 
for an equivalent length of camera and that it is as 
ipplicablc to near a I fev distant objects the photo¬ 
graphy of near object* is very meagrely dealt with 
But this is rather an advantage than otherwise as it 
indicates that the author treats onlv with those 
matters of which he has had considerable experience 
The two details that the author s name is chiefly 
associated With are the use of a hood in front of the 
lens to cut off extraneous light and the use of nega 
tive lenses of different powers for different magnifica¬ 
tions instead of trusting to variations in the length 
of the camera It is hardly too much to say that 
trivial as these details appear Captain Owen Wheeler 
has b\ means of them revolutionised the practice of 
outdoor telephotography He truly claims that his 
photographs bear no sign of their special method of 
production, the flatness and fog so often present being 
completely obviated The long hood that he first 
caused to be available had a rectangular opening in 
front and was of liberal dimensions -here he seems 
to refer only to telescoping tubes little if anv larger 
than the outside of the lens mount If this is so it 
is distinctly a step backwards in efficiency though the 
aluminium tubes may be more appreciated by the 
manufacturing optician Concerning the choice of 
lenses with an ordinary half plate camera and a lens 
of about seven inches focal length and a camera 
extension 01 fourteen inches the author advises 
negative lenses from about 2$-inches to 1 inch foe il 
length the last giving an equivalent focal length 
cf about 8 feet, or a magnification of about four 
teen diameters The aperture of such a combination 
obviously must be small but he does not find diffrac¬ 
tion to interfere vitally with definition even at an 
aperture of f/480 There are many excellent illus¬ 
trations in the book and a final chapter on telephoto¬ 
graphy as applied to the special requirements of the 
army and navy C J 

A Text Book of Nervous Diseases By Dr W Aldren 
Turner and T Grainger Stewart Pp xvii+607 
(London J and A Churchill 1910) Price 18 s net 
This book has been written for the purpose of provid 
ing the practitioner and senior student with a short 
and practical account of the diseases of the nervous 
system and Is not expected to take the place of the 
larger works on the same branch of medicine Owing 
to die limitation placed upon the sue of the book, the 
description of certain disorders such as myxoedema 
and acromegaly, usually contained in works of this 
description, has been omitted This we cannot but 
regard as an advantage for there seems no scientific 
reason why diseases of ductless glands should be cats 
logtied with diseases of the nervous system 
It is of the utmost importance, in dealing with 
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organic nervous affections that the student should 
possess an efficient knowledge of anatomy and be 
acquainted with some methodical plan for the clinical 
examination of the mrvous system Wc are happy 
to find in this work a short but clear and satis¬ 
factory description of the various tests which are 
available to inform us as to whether a given system 
is normal or not lhore is no obfuscating mass of 
detail from which the student has by long experience 
to abstract the useful and eliminate the comparatively 
unimportant but a cU ir succinct presentment of all 
that is really essential The anatomical chapters are 
similarly well rendered The book so far as organic 
nervous disorder is concerned is singularly replete 
and we can think of no recognised affection which has 
escaped adequate attention Considering the relative 
proportion of the incidence of organic and of the so 
called functional disorders we cannot but regard it 
as rather a pity that more space has not been devoted 
to the symptoms diagnosis ind treatment of the latter 
class Herein however the authors areonI\ following 
the trend of British neurology which h is ilwavs been 
rather in the direction of the stud\ of organic disease 
In these days when such tn enormous imount of 
work is being done bv non scientific bodies in the 
treatment of functional mal idles it becomes very 
necessary for the trained physician with his infinitely 
superior opportunities to make himself familiar with 
therapeutic measures suitable for such ailments Only 
in this way can unfortunate sufferers be saved from 
those errors of diagnosis which untrained and self 
constituted professors of certain modes of therapeutics 
are frequently making and which ire so often of fatal 
consequence The illustrations ind diagrams wnth 
which the book is garnished ire idmirable and are 
most helpful in illuminating the text The work 
cannot we think fail to be of assistance to those for 
whom it is intended th it is to the student and prac 
titioner 

Australasian Medical Congress Transactions of the 
Eighth Session held m Melbourne Vtctorta 
October 1908 Vols 1 11 111 (Victoria J 

Kemp Melbourne 1909) 

These three volumes of transactions are sure evidence 
if that were needed of the activity of our kinsfolk 
over the sen in matters medical It is quite impossible 
in a short space to deal w ith their subject matter 
which embraces the whole range of medicine surgery 
and gynaecology anatomy and physiology pathology 
bacteriology and public health 
Dr Julian Smith discusses the opsonic test and Its 
applications to tuberculosis He considers that in com 
petent hands opsonic determinations are trustworthy 
and accurate and m many cases invaluable as an 
aid in diagnosis and a guide to therapeutic measures 
Various papers deal with tuberculin ind sanatorium 
treatment in tuberculosis Prof Welsh Dr Chap¬ 
man and Mr Storey discuss some applications of 
the precipitin reaction 111 the diagnosis of hydatid 
disease It was found by Welsh and Chapman that 
the blood serum of a patient suffering from hydatid 
disease which is relatively common m Australia 
gives a precipitate with the fluid of the hydatid cyst 
In the present paper the extension of the test by the 
use of old hydatid fluids is discussed H&fno- 
gregarine parasites in a marsupial flying squirrel 
and In the native cat are described by Drs Welsh 
Barling Dalyell and Burfitt and Dr Elkmgton 
describes a new ccstode worm (Dtbothriocephalus 
parvus) obtained from a Syrian patient The volumes 
are well printed and illustrated with many excellent 
plates 
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Atlas of Japanese legetatton With explanatory 
text Edited by Prof M Miyoshl Set xih 
plates 8 6-92, pp 6 Coast Vegetation of Mtddle 
Japan Set xiv plates 93-101, pp j Mountain 
Vegetation of Northern Japan (Tokyo L P 
Maru) a and Co , Ltd , London W Wesley and 
Son 1909) 

The series of botanical plates Illustrating Japanese 
vegetation, of which the two sets under notice are 
late numbers arc phototype reproductions illustrating 
plant landscapes and a few cultivntedphnts arranged 
for the most part topographically Tne thirteenth set 
contains photographs of a temperate region in which 
Pinna Thunbergti is a typical tree along the coast 
It is shown with a foreground in one cose of Rosa 
rugosa and in another of Calystegta soldanella 
Another photograph represents a broad expanse of 
the Calystcgia and two plates show a curious 
segregation of male and female plants of Carex 
macrocephala The nine plates forming the fourteenth 
set are taken from three different mountains Two 
photographs taken on Mount Aeuma depict Rhodo 
dendron Albrcchttl and a natural double-flowered 
variety of Rhododendron brachycarpum The scenes 
from Mount Iide include a fine spread of Phyllodoce 
aleuttca interspersed with Geum drvadotdes and an 
association of Geranium davurtcum with Adencphora 
polvmorpha Mount Iwnte is the station which pro¬ 
vides an unexpected combination of Rhododendron 
kamtschaticum and Pingutcula vulgaris The illus¬ 
trations measuring about nine inches b> six inches 
are remarkably sharp and well defined and are highly 
creditable to Prof M Mlvoshi and Mr G Nakhara 
who arc responsible for the original negatives 

ActuaUtds scienttfiques By Max dc Nan sou t\ Pp 

380 (Paris Schleicher Fibres, 1909) Price 3 50 
francs 

This interesting annual of M Max de Nansouty 
the sixth to appear, will be welcomed by the general 
reader anxious to acquaint himself in as pleasant a 
manner as possible, with the more popular of the 
recent advances in science It is natural in this issue 
to see great prominence given to the problems in 
connection with aviation and to electricity in its 
applications but readers will find that most branches 
of science have been drawn upon to produce an inter 
esting miscellany The volume may be recommended 
speciully to students of science anxious to keep up 
their b rench without neglecting their own special work 
unduly 

Mathematical Tables with Full Tables of Mathe 
matical and General Constants By R W M 
Gibbs and G E Richards Pp 17 (London 
Christophers n d) Price 8 d net 
These conveniently arranged tables provide all tint 
pupils in ordinary secondary schools and technical 
classes require in their mathematical and science 
lessons Thev include logarithms and antiloganthms 
natural and logarithmic sines and cosines tangents 
and cotangents and tables of formulae and data 

Wetghtng and Measuring A Short Course of Prat 
Heal Exercises in Elementary Mathematics and 
BhysidA By W J Dobbs Pp ix+176 (London 
Methuen and Co , 19 xp) Price as 

Though there Is little that is fiew either in the method 
or contents of this book teachers will find here a 
clear, well-arranged set of practical lessons on the 
measurement of length area, volume mass and 
density An abundafit provision of questions—original 
and otherwise—has been made especially for candi¬ 
date* iq the Army Qualifying Examination 
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LETTERS TO THE EDITOR 
[The Editor does not hold himself responsible for opinions 
expressed by his correspondents Neither can he undertake 

to return or to correspond with the writers oj rejected 
manuscripts intended for this or any other part of Nature. 
No notice u taken of anonymous communication* ] 

A Sponge with a Siliceous and Calcareous Skeleton 

In Willey’s * Zoological Results part iv , 1900 J J 
Lister described certain small columnar coral like organisms 
from 35-100 fathoms off Lifu and Funafuti as calcareous 
sponges He named them Astrosdera willeyana, and on 
account of their isolated position placed them in a new 
family—Astrof^terida The skeleton was formed of minute 
calcareous spherules separate above but welded below 
Into solid walls and blocks, the spherules being formed each 
in a single cell 

Recently Dr C W Andrews obtained from 46 fathoms 
oil Christmas Island four more specimens of this sponge 
A decalcified section showed that Astrosdera was prob¬ 
ably a siliceous Ectyonlne sporijfe for its canal walls 
were bristling with spiny nail shaped siliceous spicules 
(Fig a) 1 concluded that this siliceous sponge had formed 
a supplementary calcareous skeleton from foreign particles 
which had been picked up from outside so extremely 
Improbable did it seem that a sponge could secrete both 
lime and silcx I*ater preparations, however have shown 



Fia x —A spaamtn of AitmeUrm « vilUym** Lister Natural aba 
Via ■ —Section showing lamina: and maaaea of calqnraoot spbamlm* and 
nail ahaped liUceona epic tile*, x 50 . 

Fia >—Nucleated cells containing calcareous aphafules. xGoo. 


me that Lister was right, and that each spherule (appar 
ently of conchite) is formed in a single cell (Fig 3) 

Fig 1 is that of a living specimen and not of a dead 
stock and yet 1 can find no trace of anything else than 
sponge tissue and spherule cells Further the superficial 
stellate grooves which are excavated in the calcareous mas* 
are formed by the terminal exhalant cartels of a sponge 
I continue to regard Astrosdera as a siliceous sponge, 
though I have just become aware that an efcnlnent 4 erm*n 
zoologist has a very different opinion concerning Its 
nature Assuming that my theory is correct, Astrosdera 
may possibly owe Its unique character to an ancestral 
habit of picking up foreign particles—In fills caqg—of 
calcareous detritus, for the sponge has only been found on 
coral reefs Some of file lime would dissolve and become 
re-crystallised In the coonecrtft tissue cells When once 
this character had been acquired, the clumsy method of 
the sponge choking itself up with ddbrif would be re¬ 
placed by the raore^ 1 sdentifie ” process of elaborating Qme 
direct from fro, sea water I hope Soon to*set forth Id 
detail the pros and cons of this theory 

R KiaXPATWcW, 

British Museum (Natural History), South Kensington 
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A Difference in thi Photoelectric Effect ceoaed by 
Incident and Divergent Light 

Ih a letter dated April ad which appeared In Nature of 
May 12, Mr Stuhlmann, of Princeton University USA 
describes some experiments whicn he has carried out on 
the photoelectric effect of Incident and emergent light l 
should like to mention that I have been carrying out some 
experiments on the same subject at the Cavendish Labora 
tory, Cambridge* and obtained the same effect as that 
described quite recently by Mr Stuhlmann Tht, experl 
meats were completed more than two months ago ami 
the results obtained described in a paper communicated 
by Sir J J Ihomson to the Royal Society on March 25 
In view of the appearance of the above letter they mav 
be briefly described here 

A thin quartz plate was covered with a very thin film 
of platinum m a discharge tube by directing the discharge 
from a platinum kathode on to it The kathode radiation 
per unit time from tht* film under the influence of ultra 
violet light was measured CO when a constant beam of 
ultra violet light was Incident at right angles to the film 
(2) when the beam emerged from the film passing in this 
case first through the quartz plate The intensities of th» 
kathode radiations were found to be as 1 to 1 16 while 
the intensities of the incident and emergent beams were 
as 1 to 0*5 The conclusion that can be drawn fiom the 
experiments is that an electron liberated by ultra violet 
Iight^has a component of motion in the dir**ction of pro¬ 
pagation of the exciting light 

Cambridge May 14 R D Rlbeuan 

Stamm Tables 

In Nature of April 21 a review appeared of Profs Marks 
and Davis » excellent new tables of steam properties in 
which it is stated without qualification that the new 
calculations of the total heat of saturated steam are based 
upon a second-degree equation H = a + bt + cP Both in 

the explanatory notes to the tables and still more emphatic 
ally and repeatedly in a paper printed in the Proc Am 
Acad Arts and Sciences March in 10 the authors state 
that this equation does not apply outstde the limits 
aoo 0 -40o° F Simple numerical tests also prove that the 
tabular figures do not agree with this formula outside these 
limits and the formula would give H its maximum value 
at 72$° F higher temperature, and four heat units more 
in quantity than the tables make It Mr Davis savs that 
no formula yet discovered will apply throughout the full 
range and above about 450° F the figures given are not 
credited with a high degree of accuracy or certainty 
Basing upon these new tables I constructed a formula 
for total heat which was published on December 24 1909 
in the Engineer, and gives the tabular results with prar 
tlcal exactitude from 70° to 500° F that is from 036 
to 684 lb per sq inch absolute pressure This formula U 

H« *826+f- io r +8(x6ao- f) 

The following are its “ errors ” as compared with Marks 
and Davis s tables — 

/*F I jo SO 60 70 Bo 100 15a soo 

HDrf | -17 -16 -is -07 -os o +04 -01 

I a *° 300 , ,5 ° ¥» 490 900 6oj 

HDUT | -a*t -01 +03 +01 -04 +09 +S4 9 

The order of accuracy aimed at In this formula is further 
illustrated by the factors 0-9938 0-997 1*0066, and 1055 
having been tried for the term In t Instead of 1, and having 
felled, while, in place of xo r +8* 1,350,000, one of the 
factors which was tried and failed was 1,251 150 
The maximum value of H given by this formula it 12x0 
which Is identical with that of the tables but It occurs at 
502 4 Instead of 480° Exactitude In placing this tempera 
ture of maximum H by the purely graphic analysis of a 
very few> experimental results in its nejghbourhood which 
was used bylfarks and Dmvtsi is evidently Impossible The 
table* do not venture to give atH values of H above 6oo° F 
My formula may very likely give considerable errors near 
the * critical point/* which U somewhere near 690° F 
Here other physical influences probably become prominent 
as also very probably at low temperatures near that of 
maximum water density Boater H Stem 

3 Thlrlmere' Road, Streatham S W , May 3 
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1 noticed at the time of its publication in the Engineer 
Prof Smith s communication of the discovery of an 
empirical formula which would represent the values of the 
total heat even more accurately than that of Messrs Marks 
and Davis When speaking of their own formula the 
authors remarked (pp 100-1) — It has been used for 
the range above 212 m these tables but they evidently 
meant to limit the range to 400° F although this it not 
clearly expressed in the paragraph from wmth the above 
extract is taken 

I agree with Prof Smith that it is too much to expect 
any empirical formula to predict what will occur at the 
critical point The Reviewer 

Fireball In Sunshine 

On May 10 at 7(1 52m am a magnificent meteor 
was seen by man) observers in the Midlands I have read 
a considerable number of descriptions of the object but 
they are not very definite The meteor was witnessed bv 
persons not well versed in astronomy und exact positions 
for the apparent flight It was a brilliant object with 
a bluish nucleus and tail of red sparks the observed 
velocity was moderate 1 hough the sun was shining 
the meteor shone with conspicuous effect and more than 
one person supposed it to be Halley s comet or at any 
rate a fragment of that bod) 

Seen from Birmingham the meteor s path was from 
the north-east to north west and one good observation 
ascribes to it an altitude of 30 degrees In a perfectly hon 
tontal course It Is difficult to assign the real path but 
an approximate computation places the height at from 
about 83 to 33 miles along a luminous trajector) of nearly 
100 miles at a velocity of ao nules per second The posi 
tion of the radiant point is doubtful but several of the 
observations indicate it in Auriga or Perseus The meteor 
travelled over the region of Yorkshire or Lincolnshire 
towards the district of Liverpool but in the absence of 
more exact materials it is quite impossible to derive the 
path with certainty 

No stars being visible in the bright blue of the Mav 
morning which presented this unusual celestial pheno¬ 
menon, the observers could not locate the position with 
the required accuracy but it Is hoped that further observa 
tions will come In from the northern counties of England 
The daylight fireball * of Mav 10 last reminds us of a 
similarly brilliant object which flashed out amid the sun 
shine on October 6 last at 9 40 a m VV F Denning 

Observations of Halley s Comet and Venue 

It may interest readers of Nature to know that the 
planet Venus was visible—plainly visible—in Natal all day 
to-day up to the time of its setting The air was wonder 
fully clear and free from dust or moisture At four o clock 
In the morning Venus was unusually brilliant the light 
therefrom shining into my bedroom Halley s comet rose 
above the horizon at about 4 30 and although distinctly 
visible to the naked eve was pale and insignificant com 
pared to the planet By six 0 clock the comet was no 
longer visible having paled aw 0 before the sun had 
actually risen At mid-day excited groups of natives and 
Europeans were gazing with wonder at what was mis 
takenly considered to be Halle) s comet visible in broad 
daylight i Venus was then in the zenith her glory def> 
ing tne power of the mid-day sun E T Mullens 
Pietermaritzburg Natal April 32 

Earwigs of India 

In Nature of April 14 was published a review of mv 
half volume on the Dermaptera in the Fauna of British 
India * series in which the reviewer directed attention 
to a most regrettable oversight on my part In omitting to 
allude to the British Museum when acknowledging the 
various sources which supplied me with material 
Fortunately the frequent reference* In the text betray 
my Indebtedness but I should be glad to take advantage 
of the hospitality of your pages to make amends at tne 
same time thanking >our reviewer for pointing oat this 
extraordinary omission by expressing now my sppreda 
tlon of the invariable and well known courtesy of my good 
friends among the officials of the museum* 

Eastry Kent Mav 5 Malcolm Burr 
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THE TOTAL SOI AR ECllPSh OF MA\ 9 1910 
T was reported in last week s Nature that, owinf, 
to very unfavourable weather conditions the 
eclipse of the sun visible from Tasmania could not be 
observed at all In spite of the ■fact that the weather 
conditions in that month were not considered to be 
very favourable the parties that set out from England 
and Australia did not expect to have to contend with 
the very abnormal weather that they actuall\ expert 
enced Indeed the southern part of Australia has 
according to recent mails been suffering also from 
weather frolics so that these exceptional conditions 
were not limited to the eclipse stations 

Those who have been out on eclipse expeditions 
can quite understand the amount of work involved 
in the erection and adjustment of several high powered 
instruments Under such conditions as onl\ two 
fine days in the last fortnight, terrific gales ind 
thunder frequent us Mr hrnnk K McC lean reports 
from his station an idea will lx* gathered of the 
difficulties under which he and his part> had to 
labour 

Although the results of the eclipse are ntgilive it 
is nevertheless of interest to place on record the 
elaborate Instrumental equipment which Mr Mc< lean 
took out with him to use They consisted in the 
mam of two spectrographs for obtaining photogriphs 
of (he spectra of the chromosphere and corona and 
three coronagrnphs of different powers for securing 


Brooks Sidney J Worthington England, H 
j Winkelmann Auckland, Allan Young England, 

I S G Dow sett Auckland, and Ernest Jeffs (steward) 

| Auckland, Arthur Wilson (assistant steward and car 
pen ter) Hobart 

April 4 iqio 

On arriving at Hobart on March 24 1 found that Mr 
Brooks and Mr Worthington had already obtained much 
1 information about the possible localities for the Eclipse 
i Camp Mr Worthington had also examined the east coast 
! to the south of Hobart and from him I learnt that there 
, was no really good site to be obtained Later we three 
| made a short excursion south, and found that the whole 
of the country was mountainous and covered with bush, 

■ white except for the road which never went far from the 
sea there was no possible means of communication At 
Dover on Port hsperance there was a gap running 
through these mountains and from Hope Island In the 
1 harbour a fair view could be obtained giving for some 
1 30 ° in azimuth a horizon not rising more than 3 0 above 
| the horizontal This was a possible place but owing to 
the presence of Adamson Peakf^eeo feet high In the field 
I of view there was a great probability of clouds even with 
I the rest of the sky clear We did not visit Brum Island 
1 as the Australian expedition had chosen their site there 
and also because the altitude of the sun was only 
1 at eclipse Having found that the east coast offered no 
! reasonable site for observation the south west coast was 
next visited to do this it wis neieHsary to take the train 
j to I*aunreston and Burnie on the north coast, and the 
following day travel by Zeehan to Strahan also bv rail 
Mr Hughes the manager of the Union Steamship Co 



Fig 1 


records of the form of the corona In connection with 
these instruments he took with him a large 21 inch 
siderostat and a 16-inch coelostat to feed the above 
instruments with light from the eclipsed sun In 
addition to these he had several instruments of minor 
importance With such a fine equipment and such 
willing helpers it is a pity that it was not possible 
to make an attack oh the eclipsed sun 
It will bt remembered that the eclipse track 
traversed the southern part of Tasmania As the 
Australian party occupied Bruni Island Mr McClean 
m order to obviate any local bad weather condition 
set himself the task of selecting another site This 
scattering of eclipse parties along the path of the 
moon’s shadow on the earth is usually done when 
possible, but sometimes as in this case very con 
siderable extra labour and difficulties are met with 
as it necessitates the additional equipment of the 
expedition with alt the requirements for camp food 
extra help^grc Such impediments were not likely to 
deter Mr McClean from roughing it in some lonely 
spot away from all civilisation. In order to give the 
reader some idea of the trouble he took in selecting 
a site and some details of the spot he finally deter 
mined upon the following communication I have 
received from him will serve this purpose I may 
however preface this account by stating the names of 
the members up to the date of his letter which 
formed his pirtv —F K McClean England, Joseph 
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at Hobart had communicated through to arrange for 
their steamer the fi'amiii to call in at Port Da\e\ after 
leaving Strahan on its way to Hobart and we were met 
by Mr Eva the local manager of the company who did 
everything possible to assist in the arrangement Accord 
ingly on the next day we started on tfis Watnui under 
Captain I ivmgstone and early the following morning 
found ourselves in Port Davey and were on shore before 
sunrise 

We first ascended the hills south of Bathurst Channel 
to get a general view of the countiy In every direction 
rose hills and mountains from 600 feet to aooo fe«*t high 
and between them were stretches of land locked water 
leading out into Port Davey proper and the Southern 
Ocean Some of the mountains were masses of almost 
bare rock while others looked as though covered with 
smooth grass which however, when traversed were found 
to be mostly scrub growth of 1 or a feet depth The 
more distant mountains and those on the west side of the 
harbour were heavily timbered In the valleys were 
patches of bush and small streams of water brownish !n 
colour The place was without population there being no 
food except that placed In a refuge for shipwrecked persons 
and the country to the back being so mountainous and so 
thickly wooded that only a few persops have ever broken 
thoir way through to the east ahd north There are said 
to be wallaby wombats, and wolves (Tasftanlan devil) 
in the neighbourhood and also snakes, but we saw none 
and fish are reported to be plentiful We climbed to the 
top of Morning Hill and Mount O'Brien and found that 
ground overlooking Davey Harbour and a sea horiton 
across the flat ground by Kelly Basin but the slope of 
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the lucent made it impossible of access with instruments 
as for part of the waj the slope was from 35 to 40 degrees 
From the top it was possible to locate probable sites 
and it was seen that there were only two one at Spain 1 
Bay near Hilliard Head and the other Hixson Point or 
Sarah Island, in Bathurst Channel the latter of which 
Mr Brooks and Captain Livingstone were alreadj examln 
fng Spain Bay was open to the full force of the ocean 
and was also very shallow so that Hixson Point alone 
remained feasible This on examination was found to 
answer all requirements It was only 100 feet high had 

deep water close in and except for a 6-foot bluff on the 

shore had an easy gradient It was protected from the 

sea by the Breaksea Islands and from wind on the south 

by Morning Hill and on the north by Mount Misery 
There was water within a few hundred yards in a small 
bay where a camp might be set up with a small amount 
of bush cutting The top was flat for some 200 feet by 


addition to tents photographic materials kitchen and 
dining utensils &c The danger that weather would pre- 
f vent l 'steamer calling in made it advisable not to trust 
to outside assistance This has kept us very busy though 
we have been given everv assistance Mr Hughes of the 
Union Company has made arrangements for the Wairnu 
to drop us and our kit at Port Davry on April 9 and also 
to tall in twice during our stay before it finallv will take 
us away on May 10 or 11 to Melbourne 

Accompanying the above letter were several photo¬ 
graphs of the region about Port Dn\ey with a large 
scale map of (he vicinity Three of the above photo¬ 
graphs which when placed together form a pano¬ 
ramic view looking towards the direction of the 
eclipsed sun (i/imuth 123°) have been reduced and 
arc illustrated here in Fij, 1 Prom this the re ider 



100 feet and the ahgle of view from it covered the horizon 
from west to north west the actual figures for the low 
horizon being — 

Somb limit of view 98 azimuth fiom true south } « 

SaaMt on May 9 114 , (J? 

Echpse 193 «f , { m 

North limit of view 130 „ „ ) jf 

We therefore chose this spot for our eclipse observations 
and returned to the ship by mid-day From Port Davey 
we steamed along the south coast passing through isolated 
r ®ck* many hundred feet high and along a coast line of 
•h* er from the water's* edge and crowned with trees 
offering no possible landing ana of absolutely no use for 
astronomical observations 

Since there were no supplies at Port Davey we have 
had to arrange for provisions for the period of stay, in 
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will be able to gather an idea of the appearance of 
the neighbourhood and the open view in the direction 
of the eclipse from the observing station at Hixson 
Point 

Fig 2 illustrates a general plan of the neighbour 
hood, and shows by dotted lines the \anous azimuths 
mentioned in the above letter 

Up to the present time no information Is at hand 
regarding the erection of the instruments the camp 
life ana the rehearsals This will no doubt be 
received soon and will form the substance of a later 
contribution 

In conclusion it ma\ be mentioned that in the 
Westminster Gazette for May 12 a Reuter cablegram 
from Melbourne records the observation of the eclipse 
made at sea on the Oceanic Company s steamer 
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Lonnthic It reads as follows — 1 ‘ The eclipse of the 
•un was witnessed on board the Oceanic Company s 
steamer Corinthtc , 480 miles south-west of Hobart 
lotality lasted from ah 50m to ah 54m The corona 
was unexpectedly structureless, being equally distn 
buted round the circumferences There were no pro¬ 
minences rays, plumes or streamers The chromo¬ 
sphere was dark red and of exceptional depth 

William J S Lockybr. 


SIR WILLIAM HUGGINS KC B O M IRS 
/^\NE of the pioneers of the new era of astronomy 
^ opened by the application of the spectroscope 
and photographic plate to celestial bodies has just 
passed into silence, and though the memorial formed 
by his works remains with us no new block can be 
added or detail elaborated by the hand of its builder 
It is not given to many men of science to have their 
scientific careers associated so ciosel} with new 
developments as was that of Sir William Huggins 
whose death on May 13 at eighty six years of 
age we regret to record It may almost be said 
that he was present at the birth of celestial spectro¬ 
scopy, when he commenced his work nearly 
fifty years ago, he had a virgin field of study before 
him so that nearly every observation revealed a new 
fact and almost every night's work was red lettered 
by some discovery It was inevitable that some lines 
laid down in this early survey required modification 
as more exact instruments and methods became avail 
able but the observations served their purpose in 
showing that new regions awaited exploration and 
Sir William Huggins lived to lead investigator* into 
the realm thus gained for science and to stimulate 
a new generation to study it in detail 

In 1901 a year after Sir William Huggins had 
been elected president of the Royal Society an appre¬ 
ciative account of his work was given by Prof 
Kayser in these columns as a contribution to our 
senes of Scientific Worthies He was then seventy 
seven years of age and had crowned the edifice of 
his scientific publications by the production of a 
sumptuous Atlas of Representative Stellar Spectra 
In 1902 his achievements received the highest official 
recognition by the bestowal ypon him of the Order of 
Merit While president of the Royal Society from 
1900 to 1905 he delivered four addresses in the course 
of which he described some of the work which the 
society has done, and is doing, for the nation Selec¬ 
tions from these addresses, with a short history of the 
Royal Society, were published in volume form in 
1906, and tlie subjects with which they deal were 
thus brought under the attention of a wider public 
than that present at the anniversary meetings at 
which they a ere delivered Two of the addresses 
were concerned mainly with scientific education and 
the public interest excited by one of them led the 
Royal Society to appoint a committee to consider the 
subject and prepare a report, which was afterwards 
sent to the existing universities of the United King¬ 
dom, with a resolution adopted by the president and 
council asking that steps be taken to ensure that 
a knowledge of science is recognised In schools and 
elsewhere as dh essential part of general education 
It is a matter for regret that this manifesto which 
was a'sequel to Sir William Huggins’* advocacy of 
the claims of science in modem life r led to no definite 
result A fuller knowledge of the conditions at the 
public schools and universities, and greater precision 
In the recommendations of the committee might have 
gained for him a place among wduoationsl reformers 
who see their causes triumphant; 

There is n6 need now to refer In much detail to 
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Sir William Huggins s activities in the domain of 
astrophysics for nis work wdl surveyed in the 
Scientific Worthies article mentioned already He 
began his spectroscopic studies with Prof W A 
Miller in 1864 by the examination of the spectra of 
n few stars with particular reference to the identlfi 
cation of their chemical constituents Nine or ten 
terrestrial elements were found to exist in the atmo¬ 
spheres of Betelgeuse and Aldebaran, and other 
elements were suspected While carrying on these 
in\ estimations he submitted *a planetary nebula in 
Draco close to the pole of the ecliptic to a spectro¬ 
scopic examination and found the spectrum to con¬ 
sist of three bnght lines the brightest of which—the 
characteristic nebular line—he believed to be coin¬ 
cident with a line due to nitrogen This identification 
was afterwards disproved but there remains to his 
credit the fact that he was the first to observe the 
bright line radiation of some nebuke 
Sir William Huggins was also the first to apply 
the Doppler Fire iu principle to the measurement of 
radial velocities He showed in 1867 that motion m 
the line of sight could be determined by measuring 
the displacement of spectrum lines In a star or other 
heavenly bod>, but though his work and that to 
which it gave rise at the Royal Observatory Green¬ 
wich, demonstrated the feasibility of the method the 
results were too discordant to be of substantial ser 
vice to science Not until Vogel applied photography 
to the subject about twenty years later was real 
success achieved, and the value of the principle m 
astrophysical investigations realised 
Photography had been used by Sir William 
Huggins in cooperation with spectroscopy long before 
Vogel showed the precision with which radial veloci 
ties could be determined by its aid He was probably 
the first to obtain a spectrograph of Sirius in 1863 
using a wet plate though he failed to secure any 
impressions of lines in tne record After the inven 
tion df the gelatin dry plate several years later the 
attempt to secure photographs of stellar spectra was 
renewed and success was attained Using instru¬ 
ments placed at his disposal by the Royal Society he 
photographed the ultra violet series of hydrogen lines 
in the spectra of six white stars this being the 
first time the senes had been revealed either in 
terrestrial or celestial chemistry It is a little sur 
prising, therefore that he did not anticipate Vogel 
In the application of photography to the determina 
tions of radial velocities which have led to such 
valuable additions to our knowledge of binary systems 
and the gregarious movements of stars 
Not so much is known, perhaps of Sir William 
Huggins's work in other astronomical directions as 
of that in celestial spectroscopy With Prof Stone 
about 1870 he made some investigations with the 
object of measunng the heat received from stars 
using a thermopile, and concluded that distinct Indl 
cations of* thermal effects due to stellar radiations 
were obtained, but the results are now known not 
to be trustworthy Twenty years later Prof Boys, 
using his far more sensitive radiometer was unable 
to find any definite effects from the brightest stars 
and only when a more delicate radiometer Was used 
by Prof Nichols in conjunction with the great tele¬ 
scope at the Yerkes Observatory was it possible to 
secure distinct deflections due to radiation from stars 
like Vega and /\rc turns ^ 

Such revision as this of eavly observations is, we 
take it, a concomitant of scientific progress How¬ 
ever well an investigator may build, the icocxfclait 
with superior equipment ana deeper know l e d ge of 
causes of weakness of tonOtasfcnf, overthrow* the 
edifice and erects hi* own pilfer hi fts, place There 
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is frequently little left of the original foundation yet 
each structure represents an advance upon that which 
it supersedes Sir William Huggins recorded in 1867 
that he had detected the presence of water vapour in 
the atmosphere of Mars and re-affirmed his observa 
don later at his observator\ at Tulse Hill, but critical 
inquiry afterwards showed that the conclusions had 
been drawn too hastil) While however those 
observations must be discarded we have the recent 
investigations at Prof Lowell s Flagstaff Observa 
tory giving clear evidence of the presence of aqueous 
vapour in the Martian atmosphere So like a coral 
on its base rises the living body of science upon the 
monument of past effort Cemented upon tne rock 
f nature, Sir William Huggins stretched out his 
ands toward the stars and if a succeeding genera 
tlon is able to examine the secrets of the heavens 
more closely than was possible in earlier days let it 
remember the patient pioneer work required to form 
the base of the pinnacle from which observations can 
now be made RAG 


PROF STANISLAO CANNIZZARO 
Y the death of Cannizzaro another link between | 
the chemistry of to-day and that of the mid 
Victorian era has been broken—a link which perhaps 
more than anv other served to connect two well 
defined and sharply differentiated epochs in the history 
of nineteenth-century chemistry Cannizzaro was not 
a great discoverer in the ordinary sense of that word 
th** number of his published researches is few and 
the field of inquiry he cultivated comparatively re¬ 
stricted His greatest discovery indeed was his own 
countryman Amedeo \vogadro The fundamental 
conception of Avogadro that the gaseous laws of 
chemical combination—the laws associated with the 
names of Dalton and Gay Lussac—could be explained 
by the simple hypothesis that equal volumes of gases 
under identical conditions of temperature and pressure 
contain the same number of molecules wns as the 
seed which fell upon stony ground Even the efforts 
of Ampere—a man of far more influence in his genera 
lion—to cause it to fructify had no immediate effect 
Berzelius for a time dimly apprehended the poten 
tiolity of the supposition but he eventually lost his 
way under the blind guidance of dualism and led 
Europe wrong for a quarter of a century The 
German school it Is true mainlv under the direction 
of Gmelin gradually shook itself free from dualism 
but It wandered still further from the true faith and 
by the middle of the nineteenth century chemical 
theory was utterly befogged and its doctrine bristled 
with inconsistencies contradictions and anomalies 
Cannizzaro appeared at the psychological moment 
as the phrase goes In its effect the publication in 
1848, of his Summary of a Course of Chemical 
Philosophy 1 created a revolution in chemical thought 
^hardly less momentous than that which followed the 
appearance of Dalton's New System ' The pub¬ 
lication of a syllabus of a lecture course is a simple 
enough occurrence and perhaps never before marked 
an epoch But Its effect in this ease was instantaneous 
and profound Cannizzaro demonstrated that the 
hypothesis of his forgotten countryman constituted 
the means of placing the most important of all 
chemical constants on a definable basis, it rendered 
our conception* of atoms qaa molecules atomic 
weights and equivalents* gaseous volumes and 
yaleocy and sal that is associated with or consequent 
upon these conceptions logical and consistent 
It is not too much to ear that Cannizzaro's Inter 
mention at this time saved the position of the atomic 
theory The early 'sixties of the last century were a 
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period of much perturbation, there was then a sort 
of parting of the ways Williamson laboured to stem 
the tide of infidelity but many were unconverted and 
some even hardened their hearts We hear little or 
nothing to-day of the scepticism which was fashion 
able among tne youri^ bloods of fifty years ago It 
is largely due to Cannizzaro that our faith has been 
strengthened and purified 
There Is something dramatic in the circumstance 
that Cannizzaro should hive pissed awa\ at the time 
that all Italy is celebrating the achievements of Gan 
baldiandhiS never to-be forgotten Thousand in effect 
ing the establishment of Italian unity a cause m 
which Cannizzaro had himself struggled and suffered 
and in which he wns destined to take a share in 
shaping to a successful 1 sue 
Cannizzaro was born at Palermo tn 1826 where 
his father was president of the High Court of Chiu 
eery He was originally intended for medicine but 
under the influence of Mellon! he began the btudy of 
natural science more particularly chemistry under 
Pina, in whose laboratory he became prtparateur 
The revolution of 1848 found Cannizzaro in Messina 
and the youth of twentv two an office** of irtillery and 
a member of the Sicilian Parliament For nearly 
nine months the revolutionaries hi Id out against Fer 
dinand's army but Messina was e\entually bom 
horded and sacked and Cannizzaro and what re 
mhined of his band were driven to Inormim With 
the disaster of Novara and the abdication of Charles 
Albert the Sicilian movement collapsed the msur 
gents retreated to Catania and thence by Castro- 
giovanni to Palermo where Cannizzaro succeeded in 
getting on board a Sicilian frigate and in escaping 
to Marseilles He was now almost destitute but 
friends helped him to Pan** and thanks to Cahours 
he found a place in Chevreul s laboratory in the 
Jardin des Plantes and began the study of the amines 
in conjunction with Cloez In 1851 he became pro¬ 
fessor of physical chemistry at Messandria in Pied 
mont where he discovered henz\l alcohol and worked 
with Bertagnlm on anisic alcohol In i8 3 q he was 
elected to the chair of chemistry at Genoa where he 
drew up the famous Summary of which mention 
has been made 

At this time the cause of Italian unity was in the 
ascendant and by i860 thanks to the affairs of 
Magenta and Solfenno the consolidation of Central 
Italy was complete Sicily was once more ablaze 
and before the middle of May Ginbaldi and the 
Mille had effected its liberation Cannizzaro 
immediately returned to Palermo and threw himself 
into the work of organising the politic il future of the 
island and its relation to Italian umtv He then re¬ 
sumed his academic work at Genoa but in the follow 
ing year he was invited to the chair of chemistry at 
Palermo where he remained ten years taking an 
active share in the management of the l mversity 
and serving for a time as rector 
In 1871 he was called to the t mversity of Rome 
and made a senator of the kingdom As director of 
the Chemical Institute at Pamsperma he gave session 
after session for nearly forty years systematic 
courses of lectures on general and organic chemistry 
and pipctically every Italian chemist of note now 
living passed through his laboratories and worked 
under his inspiration and direction 
Cannizzaro was a foreign member of many learned 
societies, and of nearly everv academy m Europe 
At the time of his death he was the oldest foreign 
member of the Chemical Society of London having 
been elected Jn 1862 In 1872 he delivered the Fara 
day lecture to the societ\ giving a charming ami 
graceful exposition of the genesis of the doctrine with 
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which his name will for ever be associated In 1889 
he was made a foreign member of the Royal Society 
and two years later was awarded the Copley medal for 
his services to chemical theory On the occasion of 
his seventieth birthday Nature published an appre 
ciation of his labours in the senes of its Scientific 
Worthies accompanied by a portrait (No xxx 
1897) From this account it may be permitted to give 
the following extract — 

Cannizzaro when compared with such men as 
Berthelot ind certain of the leaders of the German 
schools of chemistry or even with some of the >oungcr 
generation of Italian chemists cannot be called a 
voluminous writer In all about eighty memoirs 
have proceeded from his laboratory It is on the 
special quality and character of his published work 
rather than on its extent or on the range and vaneta 
of its subject-matter that his fame depends In this 
respect he yesembles the late August kekuld The 
names of both men will for ever be associated in the 
history of chemistry with the promulgation of 
generalisations which mark epochs in the develop¬ 
ment of chemical science T £ T 


PROF F IAN BENEDLN 

E DOLARD VAN BENEDFN who died on April 
28 adds another to the already long list of illus¬ 
trious zoologists who have left us since last summer 
He belongs essentially to the epoch whuh brought 
forth Anton Dohm and Alexander Agassiz whose 
loss we have so recently mourned, and like them he 
participated in the triumphs of biological achieve 
ment which mark the ’sixties ’seventies and 
eighties of last century If Dohrn may be called 
the founder of marine laboratories and Agassiz one 
of the originators of modern oceanic research 
van Benedcn may surely be st>led the father of 
modem cytology For it was he who discovered the 
exact similarity of the male and female nuclei in 
fertilisation and the halving of the number of chromo¬ 
somes in gametogenesis 

Born at Louvain on March 5 1846 he was the 
son of that distinguished zoologist Prof P J van 
Beneden of the Catholic University of Louvain He 
was educated at Louvain in the university and later 
he studied in Germany especially at Wurzburg under 
Kolltker He succeeded the zoologist La coran ire at 
Liege, and was put in charge of the course of zoology 
in the faculty of sciences in 1871 at the age of 
twenty five In 1872 he was appointed professeur 
extraordinaire and in 1874 professeur ordinaire This 
position he held until his death and made full use of 
the opportunities it afforded him of advancing the 
interests of his favourite science Though his prin 
clpal achievements were in the domain of mammalian 
embryology and cytology his work covered a wide 
field He was the first to give an accurate account 
of the structure and hfe-hlstory of those strange para 
sites of the Cephalopoda, the Dicyemida (1876 and 
1882), and he founded the conception of a group 
between the Protozoa and the Metazoa to which he 
gave the name of Mesozoa, a conception which has 
largely influenced speculative zoology In conjunc¬ 
tion With his pupil Julin, he carried out some in¬ 
teresting researches on the development of the 
Tunicate, and one of the last of his zoological works 
was an important memoir on the Anthozoa of the 
Plankton expedition He is also the author of re¬ 
searches on Gregannes Crustacea, Llmulus, Cetacea, 
and other groups 

His work on mammalian embryology, to which 
he w$s apparently led by his researches on the ovum 
chiefly concerns the rabbit and the bat His first 
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papers on this subject La Maturation de 1 CLuf la 
r&ondation et les Premieres Phases du Developpe* 
ment embrjonaire des Mammif&res (1875) and 

Recherches sur 1 Embryologie des Mammiftres 
(1880) were noteworthy for bis description of the 
cleavage and for the comparison he instituted be¬ 
tween the fully segmented ovum and the gastrula 
Though these speculative views proved untenable, and 
were eventually given up by him they had a con¬ 
siderable influence in stimulating interest in the sub¬ 
ject and so leading to further researches Later 
(1884) he gave in conjunction with Julin the first 
complete elucidation of the foetal membranes of th* 
rabbit and certain other types and he was the first 
to name the pro-amnion and to explain its signifi¬ 
cance He was further successful in making out 
the early stages of bats and as far back as 1875 he 
directed attention we believe for the first time to the 
remarkable method of impregnation in these animals 
His paper on the development of bats published in 
the Anatomtscher Attzeiger for 1899 contains the 
results of manv >ears’ observations, and is regarded 
by embryologists as the most far-reaching of all his 
mammalian work 

But although van Beneden s name wilt always 
hold a prominent position in the history of embr>o- 
logv it is by his researches on the minute structure 
of living matter that he will be chief!) remembered 
Of cytolog) as this branch of science 1$ now called, 
he will always be hailed as one of the fathers He 
early directed his attention to the subject and his first 
important published work Recherches sur la Com 
position et la Signification de 1 (Fuf M£moire 
couronn^ dc l’\cad6mle rojale des Sciences de 
Belgique published in 1870 dealt with it This 
was followed in 1875 by his memoir alread} referred 
to on the maturation and fecundation of the ovum of 
the rabbit and in 188^ by his greatest work Re 
cherches sur la Maturation de 1 (Fuf la F^condation 
et la Division cellulaire Then follows a lull in his 
activity caused no doubt by the terrible accident 
which hapjiened to him about this time on the T lger 
and us a result of which he was unconscious for 
three weeks and incapacitated from work for 
two years and it was not until 1887 that he 
published in conjunction with A Neyt his Nou- 
veltes Recherches sur la F&ondation et la Division 
mitosique chez 1 A sea ride mdgaloctfphalc All his 
great achievements in cytologicnl research are re¬ 
corded in this series of remarkable papers They 
prove beyond all possibility of doubt the right of 
Fdouard van Beneoen to take his plnce in that select 
band of great original observers to whom science 
owes her progress 

Bv his use of Ascarts tnegalocephala as the materia! 
of his investigation he introduced a means of 
research which in his own hands and those 
of his followers led to the most important results 
He was the first to show for the ovum that the 
chromatic threads are a portion of the network exist 
ing in the nucleus He laid special stress upon the 
fact that the two daughter chromosomes were alike 
to the smallest detail and he first pointed out that 
they pass to opposite poles of the spindle He dis¬ 
covered the corfiucule centraie in 1876 (first seen it 
is true by Flemming in 1875) am * firet demonstrated 
its importance in cell division He was also the 
first to show that it is in nfany cases, if not in all, 
a permanent organ of the cell (1885 an*) 1887) H$ 
also discovered the sphere attractive Beth these 
structures later received other names, the former be¬ 
ing known as centrosome and the latter as centre- 
sphere , but whatever names be applied to them— 
a matter of no importance—the fact remains that they 
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were discovered and their importance appreciated, by 
van Beneden 

Finally and this perhaps it* the greatest discovery 
associated with his name he showed In 1883 that in 
the last gametogenit divisions by which the ovum is 
produced the number of chromosomes of the nucleus 
becomes reduced to one-half the original number 
and the like fact for the spermatozoon was dis¬ 
covered in 1884 by him working in conjunction with 
C Julin Though it cannot be asserted that he was 
the first to give a complete account of the morphology 
of fertilisation yet it may fairly be said that he went 
us near to that as anv other worker and that he w is 
one of the three zoologists whose discoveries led to 
the complete elucidation of that phenomenon I-astly 
we must not forget to mention that he founded and 
edited the Archives de Biologic in which some of his 
most important work was published 

\ an Beneden was a strikingly handsome and dis¬ 
tinguished looking man His splendid figure will not 
readily be forgotten by those who were present at 
the Darwin centenary celebration at Cambridge last 
venr He was a keen and active sportsman and his 
proclivities in this direction often led him far afield 
to Sweden for reindeer and as we have seen to 
Switzerland for climbing He was a laur&it and 
correspondant of the Institut de France correspondnnt 
of the \cadamies of Berlin \ icnna and St Peters¬ 
burg foreign member of the \cadcm\ Dei I incei 
of Rome and an honorarv member of mam 
other similar institutions in different parts of the 
world He was an honorary doctor of manv umver 
sitics including those of Oxford and t ambndge and 
had ipany other titles and honours A S 


NOTFS 

Tint npxt meeting of thp Royal Socuty will bp held on 
Thursda) May 26 when the Crooman lecture will be 
delivered by Prof G Klebs on Alterations of the 
Development and Forms of Plants as a Result of Tnviron 
ment 

Owing to the lamented death of King Tdward the 
Chemical Society s banquet to the past presidents who have 
completed their jubilee us fellows has been postponed from 
May a6 to the autumn We are also asked to announce 
that the conversazione of the Entomological Society of 
London fixed for Friday May 27 is postponed in 
defimtel> 

Tub annual May lecture of the Institute of Metals will 
this year be delivered by Prof ( owland FRS vice 
president of the institute who will take as his subject 

The Art of Working Metals in Japan * The lectun 
will be given on Tuesday May 24 at 8 30 p m at the 
Institution of Mechanical Engineers, Storey’s Gate West 
minster S W Tickets admitting visitors may be had 
gratuitously on application to the secretary of the insti 
tute Mr G Shaw Scott Caxton House Westminster 
S W to whom applications should be made not later than 
Saturday next 

Two meetings—the first with Eord Verulum In the 
chair—were held on Friday in St Albans to support the 
scheme of the society for excavating the site of Verulnm 
during the ensuing |ummer apd autumn The site covers 
close on aoo acres and although the Roman walls and 
other buildings were used as a quarry In obtaining 
materials with which to construct St Albans Abbe) th< 
gi eater part of Verulam is unique in that it has sever 
been built upon The beheading of the proto-martyr 
Alban together with other circumstances, suggests that 
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remains of early ( hnstiun churthes may be discovered 
and in anv ease the theitre and forum are known to 
have been larger than m> ollwr similar buildings in 
I* ngland 

On Tuesday Mav 24 Prof I ove will begin at the 
Roval Institution a tour so of two lectures on Farth 
lides, the second to be d< live red on Monday May 30 
and on Thursday May 26 Dr W Rosenhmn will deliver 
the first and on Wednesdav June 1 the second of two 
lectures on Alloys on Friday afternoons Mav 27 and 

June 3 Dr D H Scott will deliver the remaining two 
of his course of thre let tures on The World of Plants 
before the Appeirime of Flowir* The Fnduv evening 
discourse on May 27 will be delivered bv Captain R I 
Scott on The Forthcoming Antarctic FxpcdiUun and 
on June 10 by Dr II Dislandres on The Progressive 
Disclosure of the Fntir Atmosphere of the Sun (in 
French) 

France seems inclined to follow the example of 1 russin 
in forming a Government Ikpartrmnt for the Prc ervntion 
of Natural Monuments Iat Oiio 1 .Hr an Intern ition el 
C ongress for thi Protection of I andsi ape was ht Id in 
Paris the German Amb issndor being one of the vice 
presidents Ihe Pru sian organisation for the pr serva 
lion of nature—the l rm N itur il Monuments referring 
to natural seem ry and indict nous fauna and flora—wa 
highly praised by Fnnch men of science and it was pro 
posed to take steps for the Institution of a similar svsteni 
In France Prof Mivoshi of lokvo in a brochure laid 
before the conference spt ak highly of the Prussian move 
ment and invites Japan to take u similar precaution 
Prof Kumm of Danzig lllu tratial th« working of th 
statute against disfiguration of scenerv Of particular in 
tircst was Dr Ibrinann s p qx r on natural parks for th 
protection of animal and plant life which have long been 
a German institution Hu second Gonfercnce for thp 
Preservation of Natural Monutm nts in Prussia has also 
just been held at Berlin It is worth re murk that the 
l erman Press and public take abn interest in this useful 
work There is we may add plenty of scope for uch 
work in the United Kingdom but it must In done soon 
before the building speculator and the municipal engineer 
have quite exterminated nature in th*sc islands 

The number of / inthropologtc for March April under 
the title of Les Sofs chez les Abadhttes of North 
Africa contains the first portion of an important study of 
tribal sociology by Dr J Huguet The va^ue term Sof 
is defined by the writer as tin reunion of nil those 
individual# who bv reason of community of origin needs 
and political interests have been forced to associate for 
purposes of attack and defence ihi political influence 
of associations such as these has recently attracted much 
attention from the ofluers responsible, for the control of 
these often unruly tribes 

In the May issue of Travel and Exploration Miss 
E C M Browne d< scribes an adventurous journey by 
two ladies to the famous sacred lake Manasarowar in 
Tibet which has been hitherto visited only bv a compara 
tlvely small number of Furopeans Evidently recent British 
action in Lhasa has borne fruit so far west as 
Manasarowar The head Lama of the local Gomba was 
very friendly and went so far as to allow the Bhotiya 
coolies following the camp to shoot birds In the holy 
waters an unusual concession on the. part of a Tibetan 
Buddhist who in theory at least is much opposed to 
taking animal life 
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In L twlbropologie for March-Aprll MM G Cartalloc 
jind 1 AbM H Breuil continue their survey of the paint 
4ngs and engravings found In the caves of the Pyrenees 
The caves described in this article are those of Gargas, 
•not far from Montrcjeau and Bddallhac and Praditre*» 
near Tarascon The first of these contains a remarkable 
aeries of paintings and engravings depleting hand marks 
animals such as the elephant, bison, horse, and what 
seems to be a rude human figure resembling other Euro¬ 
pean specimens of Palaeolithic art as well as that of the 
natives of Australia and the South African Bushmen A 
similar collection of examples of primitive art from caves 
once occupied by Bushmen on Mt Sllozwana is described 
by Messrs Mennell and Chubb under the title of Some 
Aspects of the Matopos M in the first part of vol vili 
(1908) of the Proceedings of the Rhodesia Scientific 
Association just received The figures of the giraffe 
guinea fowls and flying ants are particularly realistic and 
supply excellent examples of primitive native art 

The Choctaw of St Tammany Parish In Louisiana 
the now scanty remnants of a once famous tribe are 
described by Mr D I Bushnell, Jun , In the forty fifth 
Bulletin of the Smithsonian Institution They have now 
forgotten most of their characteristic Industries—pottery 
and basket making—and have lost the art of fishing most 
of their needs being supplied from the nearest store but 
though they have been for a long period subjected to 
Christian influences they retain many of their primitive 
beliefs Thus a solar eclipse occurs when the sun is rest 
Ing and cleaning himself from the accumulated smoke of 
his fires Thunder and lightning are produced by two 
great birds and when the female is laying an egg in her 
nest in the sky there is a thunderclap The good spirit 
Aba takes to his heaven the spirits of all tribesmen save 
those dying by effusion of blood and murderers The evil 
spirit Nanapolo wanders In the recesses of the forest and 
though he is feared he never succeeds In gaining possession 
of the soul of a Choctaw They have practically lost their 
belief in witchcraft and have never assimilated the prac¬ 
tices of VoodooUm so popular among the negroes around 
them Mr Bushnell has excavated a series of mounds 
which throw some light upon their primitive culture 

The great flights of crossbills which visited this country 
and the Continent last summer and autumn have in our 
islands at any rate, remained In many places to breed 
In the May issue of Wltherby's British Birds a large 
number of Instances of such nesting are recorded and U 
Is confidently expected that many more will follow The 
localities include the Southampton district, Wickham the 
New Forest Kent Staffordshire, Suffolk, Surrey and 
.Sussex Die nests were mostly or invariably built in 
Scots firs those near Burley, In the New Forest being 
placed In the forks of horizontal boughs at a height of 
some 30 feet from the ground and a dozen feet from the 
stem It Is suggested that an unusual abundance of Scots- 
fir seeds may have led to the visitation 

Da K Dxxinqm, In voL xvil! part I, of the BtrichU 
d Naiurfor GeseUschajt su Freiberg, has done good service 
In demonstrating the marked distinction between the 
bablruta of Boru and its relative of Celebes The original 
Sus babtruiia of Linnaus came, It appears, from Boru 
but the Babitussa alfmus of Lotion's * Mammaloglo," 
which was supposed by Us deecrlber to come from the 
same island, and to be Identical with the Llnnean species, 
Is based on Celebes specimens For the Boru species Dr 
Denlnger takes the naM Babimsa habitus* while for 
its Celebes representative he proposes the new title S 
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ceUbentis although in our opinion he ought to have re¬ 
tained Lesson s B alfurus Until the author brought 
home specimens the Boru bablruta seems to have been 
represented In European museums only by a few skulls 
the distinctive peculiarities of which were not recognised 
It Is distinguished by its nearly smooth hide of which the 
colour In adult males is greyish brown above and light 
brown below and also by the thick coat of short bristly 
hairs, which becomes thickest at the root of the tall The 
general colour Is whitish-grey tinged especially on the 
head with yellow Females and young males are darker 
The Celebes species, on the other hand has the well 
known rugged and furrowed hide almost naked and 
brownish-grey in colour The skull of the Boru bablrusa 
is short and wide with the extremities of the nasals not 
narrowing to a sharp point between the sheaths of the 
upper canines In the manner characteristic of its relative 
In Celebes and there are also differences between the tusks 
of the two species Dr Denlnger who adopts Stehhn * 
theory that the bunodont dentition of the Suldae is derived 
by degeneration from a selenodont type concludes by 
expressing the opinion that Bablruta is nearly related to 
the Slwalik Mcrycopotamus both genera agreeing in 
the parallel direction of the two lines of cheek teeth the 
general form and small size of the crowns of these teeth 
the shape and direction of the tusks and certain other 
features 

Thk Board of Agriculture has taken advantage of the 
powers conferred upon it by the Destructive Insects and 
Pests Acts and has issued an order affecting the follow 
Ing —The vine louse {Phylloxera vastahix Planchon) the 
San Josd scale ( Aspidiotus permciosus Comstock) the 
Mediterranean fruit fly (Ceratitis capitata Wiedemann) the 
Colorado beetle ( Doryphora decemltneata Say) the large 
larch sawfly (Nematus enchsonti Hartig) the potato moth 
(LiJa soloneUa Boisduval) the gipsy moth (Liparu 
[ocneria ] dispar Llnnl) the brown tail moth ( Euproctts 
chrysorrhoea Linn 4 ) the nun moth ( Lipans monacfia 
Llnnd), the cherry fly ( Rhagoletts cerasi Linnd) the nar 
cissua fly (Merodon equestris Fabricius) black knot (P/oti^ 
rightia morbosa Saccardo) wart disease or black scab of 
potatoes (Synchttrium endobiottcum Pcrcival) tomato-leaf 
spot (Septon* lycQperttct Spegazzlm) melon or cucumber 
canker (Mycotphoerella atrullma Grossenbacher) and 
American pear blight (Micrococcus amykvorut Burrell) 
Under the provisions of the Act any person selling or plant 
Ing any seed, cutting, plant Ac attacked by any of these 
pepts is liable to a penalty of 10J A like penalty is 
Incurred if anyone falls to notify the proper injectors 
when any of the pests appear in his garden or If he omits 
to carry out the measures specified by the Board for the 
prevention of the spread of the pest The inspector may 
enter any premises where he has reason to suppose one 
Of these pests occurs and examine any plants He may 
go further and order the destruction of the plants affected 
If the local authority consents to pay compensation This 
Is the part of the Act that has been most criticised, and It 
still remains to be seen how much good Is done when the 
most effective, If also ttys most drastic method of treaty 
meat may be excluded But tlu, oitier shows that the 
Board Is alive to the necessity for action and it wilt no 
doubt discover a way of getting over this particular 
difficulty If the order constitutes a new terror for amateur 
gardeners and careless nurserymen It also emphasfce* the' 
necessity for horticultural tetruotkin In ihe schools ’and 
justifies the evening -classes held In many of the counties* 

A ctmiovs manna-Uke Incrustation or wax collected on 
twigs and leaves of Klasodtndfan glaucum is described by 
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Dr D Hooper in the Journal of the Asiatic Society of 
Bengal (vol v No 9) It has been identified as the 
secretion of Phromtita margmella ftn insect passing in 
India under the name of the ghost bug The substance 
contains sugar m the form of dulcitof, which the author 
refers to a special secretion in the plant 

As article in Fngltr a Botanische JahrbtUher (vol xliv 
part !) by Dr R Knuth on the formation of hybrids m 
the genus Pelargonium should be interesting to horti 
cultunsts and botanists alike The large number of 

Pelargonium hybrids contrasts greatly with the three 
hybrids known for Geranium and two for Frodium It is 
strange to find that five sections of the genus furnish no 
hybrids while rrosses between speucs in different sections 
are not uncommon The author remarks that \s a rule 
there is no fusing of parental characters but more often 
one supplies the leaf and the other the flower characters 
in the hybrid The English pelargoniums known in 
this country as decorative or fancy arc attributed to crosses 
between grandtflortim of the section Pohactium and the 
species cucullatum cordatum and angulosunt of the section 
Pelargium Dr Knuth recognises the excellent work of 
English horticulturists and places a high value on the 
classic work of Sweet on the Geranmceoe published in 

1815 

The composition of Indian rice has been investigated by 
Mr David Hooper and the results are published as No 5 
of the Agricultural / edger Rice cultivation Is the most 
important of the agricultural industries of India more 
than seventy million acres being annually under this crop 
There are a number of varieties of grain differing in size 
shape colour and other properties not all being equally 
suitable for cubnarv purposes thus a variety known as 
kauk nysn is so glutinous that It will not stand the boiling 
required b> ordinary rice but Is made Into various kinds 
of puddings and sweetmeats It is frequently boiled in 
bamboo tubes, to be eaten cold by travellers when re 
quired the bamboo is peeled off and a long roll of rice 
appears which forms a palatable substitute for bread 
Taking the 159 samples as a whole, the percentage of 
carbohydrate varied between 92 2 and 82 2 of protein 
between 114 and 606 of fat between 36 and on The 
fibre rarely exceeded 1 per cent and was usually round 
about 05 per cent the ash usually fluctuated between 
0-5 and 2 per cent This series of analyses of rice is prob¬ 
ably the most complete that has yet been executed. 

Prof R Marbk contributes an important paper on 
the position of the upper limit of the forest growth m the 
eastern Alps and its relation to the elements of climate 
to Petcrmann s Mitteilungen (p 63) The general con 
elusion arrived at Is that the importance of mean atmo¬ 
spheric temperature has hitherto been greatly over 
estimated and that such factors as rainfall and direction 
and force of wind are essential causes determining the 
altitude of the forest line 

The Proceedings of the Royal Society of Edinburgh 
(vol xxx , p 183) contain a paper by Dr W A Caspar! 
of the ChaUtnger Office, On the composition and character 
of oceanic Red Clay Dr Cpspari gives the results of 
analyses of thirteen samples of Red Clay obtained from 
the different oceans In depths Varying from 1900 to 3100 
fathoms, and discusses the peculiarities of each It Is 
established, generally that Red Clays originate, in the 
main, from thS degradation of add and basic volcanic 
glasses, arid that the chemical processes Involved cannot 
differ in essence from those associated with the sub- 
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a£rial weathering of si limits A feature of deep-sea 

weathering is that it takes place under conditions 
*hich admit of finuhtv in the Red Cla\ areas there is a 
temperature of i° C 10 f C n pressure of 400 to 600 
atmospheres and a uniform medium sea water which 
have scarce!v changed for millions of vears As a result 
a degradation product of much the same composition Is 
found all over the globe and it is to be observed that it 
is a more acid silicate thin the corresponding continental 
material 

Tin Bulletin of the Philippine Weather Bureau for 
August 1909 (recently received) contains an interesting 
note on the frequency of lot. 'll e irthqunkes in relation with 
atmospheric pressure in Manila in 1902-8 As local 
earthquakes are designated the so-called instrumental 
earthquakes the records of which traced by the micro- 
seismograph show that their point of origin was in the* 
locality or very close to it During the years under con¬ 
sideration 796 such disturbances were recorded at the 
observatory and a table showing graphically their mean* 
hourly frequenc) exhibits clearly two principal maxima 
and minima and one secondary maximum and minimum 
When this curve is smoothed by showing the frequency 
for three hour periods its parallelism with that of the 
double daily oscillation of atmospheric pressure shows that. 
u at Manila the highest pressures are more favourable to 
the occurrence of instrumental earthquakes than low 
pressures Prof I Omori the eminent seismologist 
has attributed the reason of such parallelism to the fact 
that in all probability these local earthquakes have their 
origin at very shallow depths and ma\ be closely connected 
with dally changes of pressure exerted by the atmosphere 
on the earth s crust (see Bulletin of the Imperial Farth- 
quake Investigation Committee Japan vol it p 105) 

1 Th* Cause or the Vertical Movements in the Atmo¬ 
sphere is the title of an interesting paper by Prof W 
Trabert In the Sitsungsberichte of the Vienna Academy of 
Sciences of December a 1909 The inquiry is based upon 
the observations of the upper air made at Lindenberg 
during the month of January 1909 The diagrams which 
exhibit, inter aha the isotherms and lines of equal potential 
temperature up to an altitude of 5000 metres show that 
at times tongues of low temperature extend downwards 
from the upper regions and that others of higher tempera¬ 
ture extend from below upwards so that areas of high* 
and low temperatures become intermingled Among the 
results arrived at we may mention the following —In a 
warm column of air the movement is upwards and vice 
versa The ascending movement causes the air pressure 
to fall, and conversely If cyclones and anti-cyclones are 
thus caused the air already cooled is dynamically earned 
higher up or the warmed air transferred further down 
wards, causing fresh vertical motion the origin of cyclones 
and anti-cyclones Is therefore thermic and dynamic The 
pendulum-like upward and downward movement of the air 
is due to aqueous vapour and the latent heat set free by 
its condensation furnishes the energy for the maintenance 
of the vertical circulation 

The Importance of the coherer as a detector In radio¬ 
telegraphy amply justifies the large amount of attention 
which has been paid to it by experimenters during the last 
few years Attention has been directed in these columns 
to the work of Mr G W Pierce (Physical Review vol 
xxlx, and references there) and of Mr L W Austin 
(Bulletin Of the Bureau of Standards, vol r). In the 
risumi of communications made to the SocWtd fran^aise 
de Physique on March 18 there are abstracts of two further 
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papers by M Tissot and M Blein respect*vely Both 

Jiritt attention to the influences of the thermoelectric 
properties and the variation of the resistance with tempera 
ture of the materials used on their behaviour as coherers 
but I)r W H FctIps in a paper read before the Physical 
Souetv of I-ondon on March 11 showed that the whole of 
I he properties of coherers could be explained both quah 
tativeh and quantitatively, by the Joule and Peltier heat 
generated at the junction and its effect on the resistances 
af the materials forming the contact 
Vol vi of the Collected Researches of the National 
Plnsicat I aboratorj contains aoo pages quarto and 
insists of reprints of fourteen papers by members of the 
staff which have appeared in the pages of the technical 
Pres* or the proceedings of scientific societies most of them 
luring the year 1900 Several of these papers have already 
been noticed in these columns but we should like to direct 
attention to the report of the committee appointed by the 
Institution of Naval Architects to carry out the scheme 
for establishing a tank at the laboratory in which the 
xperimenl* necessary for the udvance of British shipbuild 
ing might b r carried out Ten experimental tanks are 
Eilrtad\ in use throughout the world, Japan possessing one 
but most of them are owned by private firms An advisory 
ommittee of naval architects has been appointed which will 
draw up a scheme of work to be done In connection with 
Lhe problems now awaiting solution 
A specimen bottle of a concentrated combined toning and 
fixing bath issued under the name of * Combmo has 
been sent for examination by Mr P F Visick 10 Finland 
Road Hrockley It gives good colours and as It Is only 
necessary to place the print as taken from the frame into 
the solution until the desired colour Is obtained it make* 
the use of ordinary silver printing-out paper as simple as 
the self toning papers now *0 common It is a gold toning 
solution and the maker claims that It Is stable when either 
concentrated or diluted for use, and that double toning 
that is a variation of colour according to the depth of the 
printing Is impossible It Is issued In 4-ox bottles at one 
shilling and is diluted to five times its bulk for use 
The changes undergone by stored coal arc of considerable 
Importance both from the point of view of liability to 
spontaneous combustion and loss In calorific value A 
recent Bulletin (No 38 Series 1909) from the University 
of Illinois Engineering Fxperlment Station by Messrs 
S W Parr and W h Wheeler is devoted to the con 
sideration of this subject A critical abstract of all the 
earlur work on the weathering of coal is given This it 
followed by a detailed account of experiments made to 
determine the amount of disintegration and the changes in 
\w ght and calorific value occurring in the grades of coal 
found in Illinois and In the neighbouring States under 
different conditions of storage The losses in calorific value 
for coni stored under water were found to be less than 
with the usual storage In air but the differences were not 
great enough to warrant any changes in present storage 
methods from this point of view atone Storage under 
water gives protection against spontaneously ignited fires 
and also lessens breakage losses and hence may be worth 
while retorting to In certain cases 
Messrs Rxynolds and Branson, Ltd , have Just 

istded a comprehensive catalogue of photographic requisites 
containing particulars of many new cameras and 
accessories 

A work on the birds of Dumfriesshire by Mr H S 
Gladstone will shortly be published by Messrs Wltherby 
and Co The book will give an exhaustive account of the 
present-day status and past history of alt the birds of the 
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county and will be Illustrated by photographic plates and 
a map It will be published by subscription and In a 
strictly limited edition 

An Aviation Association of Ireland has been formed with 
Mr J B Dunlop as president Dr W E Lilly and Mr 
J C Peary as vill presidents and Mr DOB Gill 
19 Herbert Street Dublin as honorary secretary A 
lecture was deli\ircd before the association on February 8 
by Dr Lilly and has now been reprinted by the Motor 
News of Dublin 

Messrs J and A Churchill have a new edition of 
vol U of Allen s Commercial Organic Analysis * Just 
riady for publication This volume has been re-wntten 
und(r the editorship of Dr II I effmann and Mr W A 
Davis 1 he subjects are —fixed oils fats and waxes 
special characters and methods butter fat lard linseed 
oil higher fatty acids soap glycerol cholcsterols wool 
fut nnd cloth oils 

A new catalogue of tenses has just been Issued bv 
Messrs J H Dallmeyer I td Among the new types of 
lenses of which particulars are given are a new senes of 
Dallmeyer stigmatiu* the single components of which arc 
dissimilar and may be used separately Improved forms 
of the well known Adon lens which gives for thi 
same camera extension, a much larger picture than an 
ordinary lens and a new telephoto combination working 
at //10 and giving variable magnification The eapabili 
ties of the various lenses and combinations are illustrated 
by some striking pictures 


OUR ASTRONOMICAL COLUMN 

Haileys Comft —The observations of Hulley s comet 
during the present month have shown that in brightness 
it has at least comr up to general expectation Numerous 
amateur observers report having seen it as a fairly con 
spumous object before dawn 

If Dr Ristenpart s calculated time for perihelion is 
correct the comet transited the sun between ih 4m and 
4h 4m this morning (May 19) and any special phenomena 
which could be caused by the passage should be fully re 
ported to some competent authority Fiom Dr Ilolet 
schck s results it appears likely that the brightest part Of 
the tail would not extend so far as the earth but meteors 
from the outlying and possibly curved extremity should 
be looked for carefully noted and reported Recent 
observations indicate however that the tail is quite long 
enough to extend past the earth 

Mr G G1 liman reports that he has continued his 
observations at Aguilas Spain on each successive morning 
and found that at 3h 20m on May 13 the tail was par 
tlcularly *U1 defined It was visible to the naked eye 
almost to a line joining 0 Pegasi and a Aquaril which 
means that the apparent length was somo 43 0 This Is 
the greatest length yit recorded by him 

Mr C Leach also sends another sketch showing the 
extent of the tail as he saw it with the naked eye at 
3b 45m a m on May 8 This shows the head of the 
comet In line with a Andromeda; y PegasI and Venus 
with the tail extending, nearly parallel to the south side 
of the Great Square to a greater length than the distance 
between y and m Pegasi the tail was perfectly straight 
Mr I-cach also sends a sketch and note taken from a 
local paper describing the comet as seen by Prof Attilio 
Sesta at Palermo at ih 25m on May 8 T^is 
corroborates Mr Leach s own observation qnd adds that 
the nucleus was very bright (visible until 5am) and that 
the diaphanous tall exhibited toetllinear margins which 
formed a small angle at the head 
A number of positions of the comet during November 
February are published by Dr Rambaut in the Monthly 
Notices (Ixx , 6) The places were determined frbra photo¬ 
graphs taking ostrographic stars for reference points 
In Astronomiicko Nachrtchton No 4408 Herr J Franc 
considers the passage of the earth through the tall and 
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the possibilities of meteor showers at the time For 
different values of i-/t he finds that possible collision* 
may occur at May 19442 iq 115 and 18892 The corre 
■ponding radiants of possible «muU showers urc near 
n Piscium p Piscium and $ \m tie 

In the supplement to No 4407 of the »ame J 0 V£ na : Ut a 

telegram from Prof Pickering announces that l)r Wri(,ri 1 Water 1 oiours 1 lu-duiuj *' v... ^ * 1 

at Lick photographed the spfctrum on April 29 and found 6 Amonfc t t hos* present were the Right Hon Ur 

the sodium D lines bright this is announced as a recent ^ Col l ord Krbtivm Sir Thomas Barlow Ki V O 
development An observation *v 1 rof hrost and Ur ' ’ 

Slocum on April 14 showed a distinct continuous spectrum 
for the nucleus with no trace of bright lines or bands 


The Spectra of Comets -burther laboratory results 
bearing on the nature of cometarv speitra are published 
b\ I rof lowler in a pup* r appearing in No b \ol Ixx 

of the Monthly Notucs . , c . 

Among othir things it is now shown more definitely 
that the tail spertrum is produced by an oxide of carbon 
probably the monoxide With sufficient density this com 
pound gi\es the Swan upoetrum the most common 
feature of comttar\ spectra whilst at verv low pressures 
—0*01 to 0*005 mm - the tail spectrum is d( velojxsl 
The addition of 1 true of nitrogen introduces the oanogen 
bands into the hlf^h pressure spertrum and the kathode 
bands of nitrogen such as were found in the spectrum of 
the tail of Morehouse » comet at the lower pressun s 
Hvdrocarbons are regarded as variable constituents of 
comets because the charat teristic band ul A 431 is only un 
oc« asionnl feature of th* ir spectra 

The anomalous spi*urum of Brorspn s comet as 
observed by the late Sir Wilhum Huggins in i8b8 is 
explained In supposing thut it resembUd the tail sp*r 
trum thi different wt of wau length not being beyond 
the probable limits of error If this is the true explanu 
tion it appears that th. hmds of toinets vary considrrablv 
in density that of Brorsen » being about the same density 
as the tail of Morehouse * 

A new high-pressure (100 mm ) spectrum of carbon 
monoxide was discovered during the research and It is 
suggested that the presence of this in cometory spectra 
is indicated by the anomalous positions of the carbon bands 
observed Thus the blue carbon band in cometarv spectra 
often occurs at A 4*18 Instead of at A 471 the position of 
the brightest head the superposition of the brightest band 
of the new spectrum at A 4679 would account for this 
Some interesting deductions is to the nature and the 
illumination of comets tails are made on the assumption 
that the actual conditions are comparable with thov 
obtained in the laboratorv experiments For example it 
is shown that to come within permissible limits of mass 
the tails must be hollow or must be made up of attenuated 
sheets or streams The illumination is probably of elec 
Inrnl origin but whether the negatlvelx charged purtirles 
producing it proceed from the brad of the comet or from 
the sun is still an open question 

QnsRR\ ations of Southern Nkrul* —The positions 
and brief descriptions of five southern nebula are published 
bv Mr Innes in No 2 of the Transvaal Observatory 
Circulars One of these objects In R A i6h 40m 
dec -40 0 36' (1875) is verv diffuse and covers io' in 
declination and 3m of R A its position was determined 
from a plate taken with the Franklin Adams star camera 
Cometary planetary and ring nebulae are also Included 

Observations of the Aurora— In No 3 vol xxxi 
of the Astrophyncal Journal Prof Barnard gives the 
details of all the observations of aurora made by him 
during the period 1902-q TTierc are manv points of 
interest too numerous to mention here but it is evident 
that such carefully recorded data wilt prove extremely 
useful in discussing the probable relation of aurorae with 
solar outbursts &c Prof parnnrd outlines a scheme for 
systematic observations by ohse- v ers some miles apart 
which would result in determinations of the height Stc 
of Specific aurorae A tabulated statement of his results 
shows September and February to be months of prolific 
auroras but as he points out September Is the moqln 
of clear skies, and the prominence of February depends 
largely upon theyear 1007 July and December are 
especially low There are indications of a maximum 
during 1007-8-9. 
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1 ikst \nnuai Banquet 

'THE Right Hon laird Ntrathcona und Mount Ro>«l P re 
I aided at the first annu .1 banqu. t of the British Science 

Guild whith was luld ul the Royal Institute of Puntera 

« Water ( o.ours I i-adiUj VV on the_cvenu.fi ofjnda^ 
May 6 

Blyth Coi uoru ... :r\f ( n FR s 

l o v and 1 ady Barlow Sir Da\Id Gill KGB r 

Pollock Burt Sir Wilhum Ramsay K< B . J 11 u jji 
Boverton Redwood and Iauly R •dwood Sir 1 hi l P 
Sir Aston Webb t B R V and I-ady Webb Sir W llham 
White K C U V RS and Lady Whit Colonel Sir John 
v f i o Sir limn 1 rue man Wood Prof 1 crr> 

f! tv? asii'i-jiissi 
Sro^G?'*! s'sravjs s Mfc 

lo, Mr nSh <l.rk ms as ► Mollwo 

SSL-vura s t c ? s. Sr»ss 

C knew a great d. al when he hftd found that out If he 

sees 'Xu... l. *-* " 

It was not so It was lomnuin w nse and common s nst 

mmimm 

two political candidate* was the on tt r h 

w..he3l that Mr Haldane tlheir pr-.d.nt Itadbee^ther 
to Illuminate that subject It mtgnt even , f to 

continued Str Williamto get an tther d“ed hi* 

vote against both i«ndld a .es-.os ' 

confidence and if hcv wiMl«h g<> ^ rilurne d 

to vote like that then n0 ‘contmued Sir Milham 

to Parliament M< n of sei n problem 

£« lS45Srr-£» 

2S5JL’i5f~ rtS 

an article in demand They had P . that would 

susfit sar 

-at lea.t II they were n " t .P r “« r< ^§ *J| i„ chemical 

manufacture W what nl was M WW e 

well known manufuclurer . . wished he could 

indigenous to ^.^alndge m^ to work the line* he 

get a number of ( ambndge m Government* 
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places there were bruins and that there were persons 
who if they would, could solve those complex problems 
which were so costly and yet for which one had to find 
■omo immediate solution Now the intelligent manu 
facturer—just as a Government does—provides himself with 
a permanent staff to keep things going but further than 
this, he brings in other people In order to consult with 
them if anything goes wrong or If he has reasonable 
grounds for believing he con make an Improvement The 
person thqa consulted receives a retainer perhaps—gets so 
much a >ear and so much a job 1 It is suggested" con 
tinued Sir William and I think it Is an admirable notion 
that the same plan which has proved itself successful in 
helping our manufacturers should be applied by the 
Government Ihere is an enormous number qf people In 
this country who could be got by a vciy sm&ll retainer 
indeed or perhaps feel honoured by being chosen and 
when required they would be at hand to help with their 
advice 

The question of dirigible balloons threatened our naval 
supremacy continued Sir William What was the best 
wav to destroy them? The natural way was to project a 
shell at them but our mechanical art had not grown so 
perfect ns to enable us to time the explosion of a shell to 
the thousandth part of a second while, on the other hand 
the substance of the balloon would be too soft to explode 
the shell bv concussion on contact with the balloon itself 

I was asked Sir William proceeded what was the 
best wav to destroy those balloons and I made several 
suggestions I am perfectly willing to put any suggestions 
1 have at the disposal of the Covernment for the benefit 
of mv country and I am sure there are hundreds of 
thousands m the same position who are able and willing 
to do something for the benefit of this country without 
pay Concluding Sir William said that the practical 
solution of that problem was that there should be con 
sultative committees formed in all branches of inquiry 
appertaining to the national welfare and he saw no 
reason even why such parties called in for consultation 
should not be paid just as the ordinary consultec was paid 
hy the manufacturer when called in to tender advice The 
appointment of a large number of such consultative bodies 
call Jhem what they wished would be of Inestimable 
advantage to the nation In solving many of the complex 
problems which were so baffling to the ordinary advisory 
resources of a Government dependent practically altogether 
upon its permanent staff 

Mr Frederick Vemey M P , responding in the absence 
of Sir W illiam Mather said it was most interesting to hear 
a man of science speaking on politics He heartily agreed 
with Sir William Ramsay In his main contention that the 
Government would be immensely helped and rendered far 
more efficient if they had at their disposal and took ndvan 
tage of the enormous amount of latent wisdom which onlv 
required to be called forth to be put at the service of the 
country If England could boast of one thing more than 
any other nation there was one thing which we might 
safely sa> and that was that In no other countrv was so 
much and so good unpaid work done to-day as was done 
In England ft was not so desirable to increase that work 
as to render It more efficient for the Empire at large and 
he did not believe any member of the House of Lord* or 
House of Commons would be against that proposal 
Certainly no one In England would have welcomed more 
warmh Sir William Ramsay s proposal than Mr Haldane 
himself as there fras no statesman who had shown himself 
more eager to amt himself of all the science put at his 
disposal than the Secretary of State for War In anv case 
If there was any consolation for people to be killed 
scientifically they would have abundance of chance of it 
In due time and In the next great war he was afraid 
they would hafire tdo much of It There was one essential 
■difference between politics and science In politics they 
had nothing but uncertainties to deil with but in science 
they had perhaps something tolerably certain to deal with 
In politics one had to deal with human nature—with 
character--and thus the uncertainties of political life were 
-the hardest to -foresee and the most difficult to deal with 
and the man who could fight his way through the unCer 
'tolntles of politics and cpuld do something for the good 
of the nation at large deser ved well of his country and 
merited the name of British statesman 
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Sir Alfred Keogh K C B , also responded to the toast. 
As to the application of science to methods of government, 
he was glad to hear allusion made to their distinguished 
president, who was the great exponent of that Idea. 
Regarding the possibility or war with German) we were 
at present engaged in real warfare with her but that 
war was being waged In the laboratories of the two 
countries The German nation deserved scientifically all 
the admiration we cOuld give to It It had recognised the 
relation of science, not only to industries but to methods 
of government and the general education of the community 
The great disadvantages In this country were that our 
rulers and governors did not appear to be acquainted with 
the fact that they had at their elbow men who over and 
over again would help them in all the problems they had 
to solve 

Sir William White KCB, FRS, in giving the toast 
The Armed Forces of the Empire H said that that toast 
was not a novelty but although he had known it by many 
titles it always meant the same thing—namely that as 
British citizens they desired to honour and remember those 
who gave or were ready to give their li\es for the service 
of the country and of the empire Behind the armed 
forces of the empire, he reminded them la) the principle 
of personal service and whatever else wc could give ther* 
one thing we could all give to our country and empire, 
and that was personal service In modern times war was 
a very complex thing The day had passed when personal 
courage alone and readiness to do or die were an assurance 
of victory because nowadays bo much depended upon the 
equipment of war In the perfecting of which every branch 
almost of art and science was laid under tribute but 
although the material was important it required the man 
and mind to utilise it and when the man and nilnd were 
employed in competition with others struggling for victory 
it was In the highest degree important that those who 
served In our armed forces should be equipped mentally 
scientifically and in every way possible so as to give the 
fighting unit an honest chance Those were matters how 
ever which depended upon the central administration and 
If it was not conducted on scientific lines then there was 
little hope of that object being fulfilled 

Col Sir John Young in responding concurred with 
the proposer of the toast In regard to the importance of 
science to the efficiency of the naval and military forces 
He was glad to say that in Mr Haldane at any rate true 
scientific principles have had a friend who understood 
thoroughly the job he had to accomplish 

Sir Bovrrton Redwood proposed tne toast of The British 
Science Guild in Greater Britain ’ Some misconception 
he said existed still as to what the guild really was Manv 
people thought it was only an addition to previous learned 
societies He reminded them that the British Science 
Guild was not a scientific society in the ordinary acceptation 
of the term but was an organisation intended primarily 
to bring about the adoption of scientific methods In all 
matters of dally life and Incidentally to promote and foster 
the study of science by -people who were not what might 
be called scientific people ” The term science, 9 how 
ever frightened and repelled many, although it had been 
defined ovtr and over again as the organised application 
of common sense He cordially endorsed Sir William 
B&msay s opinion that the attention given to that organised 
application of common sense was lamentably lacking in 
manv quarter* from the Government downward* Now 
that state of things must not continue if the British nation 
Wat to hold it* dominant _position amongst the nations 
of the world The British Science Guild had shown therm 
already what ought to bo done and how to do it w»d 
It was not only In this country that there was scope for 
its work From Its inception there had been, a gradually 
increasing number of meynber* in Greater Britain beyond 
the seas and that was hn exceptionally good* feature of 
the movement Already rforoe acton had been taken in 
the direction of organising those members and branches 
dr committees had been formW with that object dn Canada 
and Australasia The effect of that was to stimulate the 
I n t e r es t they todk to the guild and to Mnd then* t& the 
conation body and generally they had evidences that there 
war the opportunity for great benefit f 1*001 the work of 
those branches in the enfjrfre beyond*the seas 
The chairman in responding, gave an interesting account 
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of the remarkable progress of Canada since the visit of 
fhe British Association in 1884 Lord Ra>lelgh had in 
allusion to that visit, described Winnipeg as the onl> citv 
he knew where they ploughed up their streets to imke 
them level To-day Winnipeg had streets as good as those 
In London, and wa* thoroughly equipped In up to-date 
institutions and modern comenfcnces of every kind It 
was perfectly useless he continued for the unemployable 
who comld not or would not work to go to Canada Yherc 
thev would bo absolutely lost because everyone in Canada 
was a worker, but thc> gladlv welcomed the genuine and 
Willing worker in Canada which was really as much 
England as was the Mother-country 
Sir David CM KCR F R S also responded and 
said that in dealing w th science and its application to 
practical affairs ther was not tin least doubt that th 
temperament c f men of science had been somewhat of a 
drawback in tor ing scientific facts and principles upon 
the attention of mankind generally ns the man of science 
was apt to think hr had done <j]J he could do when he 
Hod found out, sen nlific truths He seemed to require 
something to aid him in forcing upon unwilling Govern 
meats thut information iihlch fhei were too ignorant to 
npph to national needs 

The Guests ni pr iposed b\ Sir Frederick Pollock 
Hart and responded to In Mr Roger \V Wallace K C 
after which Sir Aston Webb ( B RA gave the toast 
of The Chairman to which the latter gracefully 
responded thus concluding the proceedings 


CLIMATOLOGICAL REPORTS 

T'HE director of Chemulpo Observatory (Dr Y Wadn) 
has issued the mean annual results of the valuable 
meteorological observations made at the Japanese stations in 
Corea in 1906-7 (see Naturb April 1, 1909) The follow 
mg wo some of the results of air temperature and rainfall 
for 1907 — 

Sistiofi 
La find* W 
Longimd# ft. 

Mun max 
Abaoluta max 
Month 
Morn min. 

Abnotat* min. 

Month 

Adopt'd Man 
Total Rainfall 


Chtmulpo 

Ftmin 

Wonun 

MoVpo 

- 37 *9 

irt « 

S3 « 
3 

39 9 

i«7 jrt 

H if 
1*6 


J7 3 

16 8* 

17 7 

- 34* 

3*1 

37 J 

3*7 

VIII 

VIII 

V 

via 

7* 

Q * 

6*0 

oft 

-14 4 

-B 4 

-18 X 

-I* 

- XII 

11 

11 

11 

jo r 

13*6 

»3 

131 

«7 3 XOM • 

*37*3 

811 6 


40 40 

1*9 »i 
13 ■ 

VI 
4 * 
-»*4 

■V. 

6*7 3 


39 56 

114 si 
*34 
3*0 
VII 
4 3 

-*4 3 
XU 
8*6 

10*9 6 


The instruments and method of observation are the same 
as those at meteorological stations in Japan temperatures 
are given in centigrade degrees and rainfall in millimetres 
The mean temperature was practically normal but the 
rainfall fluctuated considerably the data for the normals 
fbr these stations only go back to March 1904. 

The report of the Mauritius Observatory for 1908 shows 
that the mean annual temperature 736° was prac 
tically normal the absolute maximum was 89*1° mini 
mum 538° maximum in the suns rays j6fra° on 
November n The rainfall 6s 43 inches, was 14 5 inches 
rtow th* average of 187^1908, but for the whole of the 
(eland obtained from report* from *ixty-dve station* the 
me»n was 90 inches being 7I inches above the average 
Si* cyclone* occurred over the South Indian Ocean during 
on* between February *8 and March 4 very heavy rain 
fell occurred over the whole Island, ranging from above 
45 Inches at CurepipQ to 9 inches at Port Louis the tracks 

2L "IS"! c T cIonet h8Ve *>«•« determined. Ninety 
four photograph* of the sun were sent to the Solar Physic* 
Commit^ end particutar. of fifty four earthquake* were 
•ent to the eeismologica! committee of the British 
Association 

The report by Mr Iyengar of meteorology In Mysore 
for 1908 etnbodle* the daily and monthly mean* for the 
•eoond-order station* at Bandore and Mysore and the 
•** ohaemtlon* wWh th#5y monthly means at the 
thlrd-claei statBMe at Hasten and Oiluldrug. Over the 
PWinc* as a whole the temperature of the year was 
pmedeMly normal April was the warmest and December 
the coldest month The ■bsolute- maxims and minima 
**ra roa t* at Chitaldrug (In May) and jo-t^at Hattan 
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(in December) The rainfall was deficient and very un¬ 
equally distributed the defect varying from 13 to 43 per 
cent In November and December there was practicably 
no rainfall 

The report issued by the Egyptian Survey Department 
on the rains of the Nile Basin and the Nile flood of 1908 
states that during that year rainfall was measured at 
eighty-eight stations in the Nile Basin while that recorded 
at 118 other stations in neighbouring regions was studied 
in connection with the meteorological conditions of north 
eastern Ah lea On the whole rainfall was deficient to 
the south of the equator and the country between the 
Victoria and Albert lakes seems also to have received less 
rain thin usual On the Bahr el Jebel the annual fall 
was usually in excess and m the plains of the Blue Nile 
some months were wetter than utual The tables show 
the monthly and annual rainfall for 1908 and the means 
for other years so far as data are available We have 
previously referred to the flood of 1908 which again 
reached its normal value after a senes of nine low floods 
An interesting chapter on earth movements at Lake 
Victoria is added to the report 
The report of the chief of the U S Weather Bureau for 
the fiscal year ended June 30 1908 shows that the 

important work of that department has been earned on* 
with great activity The tables which extend over some 
390 pages include inter alia observations made twice 
daily during 1907 at twenty nine stations selected to cover 
as nearly as possible all sections of the United States 
showing distinctive climatic features monthly and annual 
summaries at 188 stations and records of excessive rain 
fall in short periods at stations furnished with self register 
ing gauges In our issue of October si 1909 we directed 
attention to several matters referred to in the adminis¬ 
trative report from an advance copy published in the 
annual summary of the Monthly Heather Review for 
1908 We may add that this report states that the 
officials of the Bureau are encouraged in giving popular 
lectures with the view of eradicating superstitions prevail¬ 
ing with regard to the weather and that instruments and 
charts are now exposed in kiusks at various suitable places 
The Instruments comprise special forms of maximum and 1 
minimum thermometers air thermometer hair h\ grometer* 
thermograph and a special t>pc of raip-gauge with dud 
indicator 

The * Meteorological Year-book * of the Deutsche- 
Seewarte for 1908 which has recently been published con 
tains the results of observations at ten stations of the- 
second order hourly observations at Hamburg Wuttrow 
Memel and Borkum and storm statistics at fifty-seven 
signal stations in the North Sea and Baltic whenever a 
gale was experienced over a considerable area embracing 
not fewer than three of the stations The appendices include' 
the hourly means of wind velocity at Plllau (a seaport in 
eastern Prussia) for the period 1899-1908 The mean 
monthly values exhibit a minimum in July (409 mps) 
rising gradually to a maximum (6*39 mps) in December 
and gradually decreasing again to the minimum 
From an excerpt from the Bavarian Meteorological 
Year-book ” for 1909 we learn that registering balloon 
ascents made at Munich In connection with the inter 
national scheme for the investigation of the upper nr were 
not so successful as in some previous years owing to un 
favourable weather conditions and loss of the instruments* 
used Nevertheless eighteen successful ascents were made 
and the results hove been very carefully discussed Among 
the several interesting features shown by a preliminary 
summary of the results for the years 1906M) we may refer 
to the mean altitude and temperature at the beginning of 
the upper inversion, arranged according to seasons which 
were found to be aa follows —winter 10 650 metres* 
-61-3* C spring 9870 m -549° summer xi 770 ra 
autumn m 790 m a 0 The mean month hr 

tables show that the lowest altitude of the stratosphere 
was in March and the highest in August An extra 
ordinary increase in altitude practically without change of 
temperature occurs from April to May vl» from 9470 to 
11 050 metres but owing to the few and unequal number 
of cases available the results deduced can only be accepted 
with caution 

The first part of a series of valuable contributions to the 
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climatology of South Germany appears In the Bavarian 
Meteorological Year book for 1909 viz investigations by 
MM E Alt and L Welckmann on thunderstorms and 
hall from observations made In Bavaria Wurttemberg 
and Baden during 1891-1907 at carefully selected stations 
The discussion is carried out in great detail with tables 
for geographical districts Isopleths for thunderstorm fre¬ 
quency in w E and N -S directions, and by charts but 
we can only refer to some of the more general results 
The mean daily period of thunderstorm frequency for the 
whole of South Germany shows that the principal maxi 
mum occurs between sh and 5^1 pm 39 per cent of 
storms taking place about ih pm In the annual period 
the storms occur most frequently between April and 
September the maxima being in June and July With 
regard to hailstorm frequency 70 per cent of the storms 
occur between noon and 6h p m , the maxima being from 
}h to <h pm In the yearly period they occur most 
frequently between May and July the maximum being in 
June and compared with the number of thunderstorms, 
hailstorm* were comparatively rare It may be mentioned 
that Investigations as to a possible connection of thunder 
storm frequency with the sun-spot period led to no result 
The results of the meteorological and magnetica! observa¬ 
tions for 1909 at Stonyhurst College Observatory Lanca 
shire have been received The tables ore as usual 
plainly arranged and the departures from very long 
averages being given render tne data exceedingly valu 
able The weather of the year was generally mild end 
quiet the temperature of June was 3 2“below the average 
and July and December were very wet each having more 
than 4 inches above the average rainfall The mean of 
the highest daily temperatures was 5a t° of the lowest 
406° adopted yearly mean 46*3° (o*6® below the average 
for the last slxty-two years) The highest reading was 
751° (August 15) the lowest 15 i° (December si) The 
total rainfall waa 48*77 inches (1*84 Inches above the 
normal) The mean disc area of sun-spots (in units of 
1/5000th of the visible surface) appears at 38 and the 
mean dally range of magnetic declination at 1x5' the 
mean for the year was 17 0 a8 5* W Photographic copies 
of noteworthy seismographs were supplied to various 
authorities and would be sent to any observing station on 
application a 


THE PROGRESS OF AGRICULTURE IN 
INDIA 1 

1 r would be difficult to conceive a harder task than that 
set before the members of the staff of the Agricultural 
Department of India when they first set to work to improve 
Indian agriculture The native methods of working were 
often primitive their seeds were impure and their crops 
uncertain the ryots were uneducated poor and without 
that ambition to rise that would have gone so far tn lighten 
the work of the newcomers but in spite of all this the 
Department has in the space of a comparatively few years 
done a vast amount of work it has to chronicle failures 
as well as successes but the successes have largely pre¬ 
ponderated and we can see some of the results in the 
various reports that have recently been issued 

The research Institute for the Indian Empire Is at Pusa 
an estate of more than 1300 acres bounded on three sides 
by a loop of the little Gundak River It is situated In 
the heart of a district where intensive cultivation prevails 
in consequence of the favourable climatic and soil con 
ditions which are also Indicated by the density of the 
population—900 to xioo per square mile As moreover 
the district Is largely controlled by a community of indigo 
planters there is little fear that cultural improvements 
suggested by the staff should be unnoticed The Phipps 
laboratory is said to be admirably suited for its purpose 
It la provided with water power and electricity while the 

1 Report on ths Progress of Agrlcalum In India for 1907-9. (Calcutta 
Superintendent OttotnwMnt Printing India.) 

Raport on tha Introduction of I w provamoat s Into Indian Agriculture by 
tka Work of tha Agricultural Depaitmants 
Rapo rt of the Agricultural Raaaarch Institute and CoUaga Pnsa, 

^A^cultoral Statlmios of India for tha Yuan 1903-4 to 1007-8. * vob. 
Raport on the Oparatlona of tha Dtparti n aa t of AgrtcsUurt, Madras 
Pmkfoacy for tha Official Y«ur 1908-9. 

Madras Africukurel Calendar <910. 
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soil of thi experimental grounds can be made to grow 
practically all tne important crops of the plains The sclen 
tific staff comprises aij agriculturist a botanist a chemist 
two entomologists and a mjcologlst, with their super 
numeraries and assiatants 

In the botanical department Mr Howard *• work on 
wheat promises results of considerable importance both to 
India and to Groat Britain He has completed the classifi 
cation of the Punjab wheats and has Isolated some twenty 
five pure types tne best of which will in time be available 
for general distribution A survey on similar lines of the 
varieties grown in the Central Provinces Bengal Bombay 
the United Provinces and Burma is in hand This work 
is being followed by hybridisation to evolve new varieties 
possessing strength of straw good cropping power and 
resistance to rust Some of the pure types which arc 
being used as parents were found to be a great Improve 
ment on the mixed sorts previously grown and we are not 
surprised to read that large numbers of colonists came 
to see the plots and arranged for smalt supplies of seed for 
trial on their holdings Not only Is there the likelihood 
of an Increased yield but it appears that India can grow 

strong wheuts such as are required in the English 
market the common Impression that Indian wheats are 
nocesbanlv weak being erroneous The economic results 
of a notable increase in wheat production of high quality 
can hardly be overestimated An interesting physiological 
problem is also under Investigation It was found in 1908 
that the same sample of Muzaffernagga* wheat sown at 
Lyallpur Muzaffernaggnr and Pusa gave rise to grain 
varying markedly in appearance composition milling and 
baking qualities Mr Snutt has observed similar variations 
in Canada The cause can hardh lie in the amount of 
plant food m the soil since no such variation is observed 
in going from plot to plot on the Broadbolk wheat field 
at Rothamsted It must lie in some other of the factors 
constituting the general environment Further investlga 
tions will be awaited with much interest 

Dr Butler has continued the mvcolojjcal work on 
the line* of previous year* very wisely concentrating 
attention on a few diseases and carefully working out the 
life history and general biology of the organisms involved 
Of these the chief are red rot in sugar-cane the palm 
diseases the wilt disease* of various crops white rust * 
and other diseases of citrus the mulberry disease of 
Kashmir and others So successful has Dr Butler been 
in combating the palm disease in the Godavari delta that 
he is considered on this work alone to have paid the cost 
of his department for many years to come 1 He has in 
preparation a book on Indian plant diseases that may be 
expected to help Indian planters considerably 

Dr Leather was away on leave for part of the time his 
place being taken by Mr Annett Work was continued 
on the losses of water from the soil and the water require¬ 
ments of plants subjects that are obviously of fundamental 
importance In India It was found also in the first 
Instance by pot experiments and later bv field trials that 
certain soils benentted notably by manuring with phos 
phates 

The task of controlling the insect pest* fall* to the lot 
of Mr Maxwell Lefroy the Imperial entomologist and 
Mr Mason with assistants for special work but the staff 
is small for the work It has to do The life-histories and 
habits of a number of Imurious insects have been invest! 
gated and also the Influence of dlmatlc changes on Insett 
life and the problem of utilising beneficial insects Atten 
tkm has been devoted to serf-culture and to lac The 
second entomologist Mr Howlett investigates Diptera He 
has ascertained the Hfe-hlstories of nearly all the mosquitoes 
occurring at Pusa and has tn addition found two species 
of fish capable of dwrtroyirfg large numbers of Anophale* 
larvae The number of Diptera Injurious to crops and 
animals Is very considerable and full) justifies the appoint 
ment of an entomologist to deal especially with them 

The improvement of the livestock ana poultry of India 
is undertaken by the Agricultural Department under the 
direction of Mr Shearer A large and remunerative export 
trade 4 n Indian cattle has recently arisen for which the 
Montgomery appears especially suitable Careful attention 
is therefore being devoted to this breed 

Such Is A brief outline of the main lines of feork at 
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j^uvA The various provlm t s have also agricultural depart 
tnent* with scientific staffs Investigating problems of 
Ibcal Importance and methods suitable for their own 
districts an example of the kind of work they do is 
afforded by a study of the Madras report The methods 
bringing the scientific work to the notice of the cult! 

L ators were discussed by a committee of the Board of 
rlculture and collected In their report—the second on 
_r list Whilst they vary somewhat In the different 
0Vinces they may be classed roughly as (1) agricultural 
r _ jociations (2) local demonstrations (3) village agencies 
jrhuh hire out improved Implements and demonstrate their 
*(4) vernacular journals controlled by the Department 
run by privute enterprise not being always satis 
factory (5) leaflets cm ulars and communiques to the 
ss (6) shows (7) itinerant assistants who, under 
Jiltable conditions and when working on one definite 
problem have been found of considerable service (8) seed 
farms and depots to do the work which seed merchants 
4b here (9) schools to train tho sons of cultivators 
$*o) colonisation with expert cultivators Like the culti 
gator of the soil in all countries the rvot is conservative 
bat not unwilling to take up a new thing that is clearly 
going to be of advantage he suffers however sorely 
from lack of funds and wo are told that he often has 
& pa\ much a* 24 ppr cent interest or more per annum 
fbr the money which he must borrow if he is to effect 
tthprovements He must therefore get more than 24 per 
cfent return or ho loses on the transaction and so it may 
happen that an improvement which would be profitable 
elsewhere Is of no advantage to him This state of affairs 
can only slowly be remedied and must for long remain 
a bar to the general improvement of Indian agriculture 
But when we turn to the large cultivators there is no 
Such hindrance and It may reasonably be expected that 
they will gain considerable benefit from the scientific work 
that is being done To give only one instance Mr 
Bergthell is investigating the problems of the indigo 
planters and has already obtained results of value a 
number of improvements having been fffccted of notable, 
iggregat* value It has been shown further that the 
yield per acre can be increased ven considcrabh b> 
Substituting the Java for the more common ^umatrnna 
variety By selection and hybridisation it may be possible 
(0 get even better results The belief is expressed in the 
report that tho natural Indigo will yet compete successfully 
with the synthetic product 

Such large works as Irrigation are outside the scope of 
the present reports although of great importance to the 
tdvancement of agriculture Work is however in hand on 
the reclamation of rek or alkali land a condition that 
(nay accompany irrigation unless drainage is alto attended 
to Mr Henderson is making satisfactory progress m 
reclaiming the very salt soils of Sind Other important 
bsprovements are going on and we may in the near 
future look for great returns for the work that is now 
being done E J R 


THE MESSINA FARTHOUAKE AND ITS 
PRfiDECFSSORS 

t TALI AN Government Commissions have recently Issued 
two valuable reports on the earthquakes of Calabria 
gid Messina One of them deals with the earthquake of 
November 16 1894 a shock of great Interest but over 

jtiadowed by the disaster* of 1905 and 1908 The greater 
ttrt of this report of 350 quarto pages consists of a 

S stalled account of the earthquake by Prof A Rlcc6 
lg E Camerana considers the nature and distribution of 
fee damage to property and suggests methods of con 
fraction that should be employed in future Dr M 
laratta Investigates the relations of the earthquake with 
ts predecessors 'and Dr G dl-St^fono describes the geo- 
Oglcal structure of the district The epicentral area 
iicludes the villages of San ProcopiQ Santa Eufemla and 
kemlnara which lie near the west toast of Calabria and 
ibout twenty miles from Messina and Reggio The 
lumber of person* killed at these and other places was 
101 and the number of wounded about a thousand the 
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high* st death rate of alxrnt 5 per cent occurring at San 
Protopio i he epicentre coincide s nearly with that of the 
well known Calabrian earthquake of rebruurv 5, 1783 
ihe 1 so seism a 1 lines of thf two earthquakes were similar 
m form both being flatt* ntxi and compressed towards the 
east and expanding in th* opposite direction The earth 
quake of 1783 was how vir much the strong* r th* loss 
of life far great* r (the death rat at one place rising to 
75 per cent) and the after shocks wen five time* as 
numerous as in 1894 wern of greater intensity and were 
spread over a longer interval of turn* The earthquake of 
1894 was In fait a replica on a much smaller scale of 
the greatest of all Calabrian l trthquakes 

The Messina earthquake of 1 >oK is of far greater interest 
and importance than its predecessor of 1894 ind it is 
sAhsfactor} to find that the reports on it are being issued 
without undue loss of turn A Rojnl Commission under 
the presidency of Prof Blaserna was appointed to investi 
gate the sites bc*t adapted for the re building of the ruined 
towns The report of the commission is of more than 
local value As regards Messina while recognising the 
unsatisfactory nature of the subsoil it is realised that for 
commercial and other reasons the uty must bt rebuilt 
on its former site It is recommended how* ver that the 
building regulations adopt*, cl for districts of high mismiutv 
1 should be rigorously enforced and that no buildings in 
tended as permanent dwellings should be < rected on loose 
sand* and gravels on sloping ground or within a hundred 
metres of the sea und the commission also points out 
certain suburban districts in which the ntv might be 
allowed to expand 

1 wo or three of the appendices to the report arc of con 
sid^rable interest In one Sig P Marzolo director of 
the Hydrographic Institute compari s the results of tht 
soundings recently made in the Struits of Messina with 
those made in 187^-7 There are he finds no. abrupt 
changes of level but outside the Straits to the north the 
bathymetric curves of 200 and 300 metres are now much 
farther from both the Sicilian and C dabnan shores than 
they were in 1877 while the curve of 400 metres near the 
C nlahrmn coast no longer exists Sig Marzolo however 
refers the change to deposits from dean currents rather 
than to elevation of the sea bed In the harbour of 

Messina the bathymetric curves for the yt ars 1903 and 

1909 are practically coincident and this is also nearly tin 
case with the curve* for 1908 and 1909 for the harbour of 
Reggio 

In another appendix Sig \ Loperhdo describes the 
results of new series of levellings former series having 
been made along the *ame lines in 19*7-8 In each ca«w 
the new levelling* were begun at points so distant that 
their altitude may be regarded as unchanged bv the earth 
quake In Calabria thev started at ( ioia Tauro (9 km 
north of Palmi) and were continued round the south 
coast over a length of 87 km The changes of level at 

first inconspicuous begin to rxceed a tenth of a metre at 

tuvazzma and from this place to Saline they indicate a 
continuous lowering of the coast amounting to 42 cm at 
Villa S Giovanni and 54 cm at Reggio with a maximum 
of 58 cm about a kilometre south of R* ggio In Sictlv 
three shorter line* of levelling were carried out one from 
Capo Peloro to Messina and the others inland from th 
latter city They show a lowering of 65 cm at the mareo 
graph of Messina a maximum of 71 cm being attained 
about 3 kilometres farther north 

A paper bv big F Frodia on Messmese earthquakes 
has appeared In the Bollettmo of the Italian Selsmological 
Society (vol xili pp 481--06) In this he describes a 
sene* of earthquakes which occurred In August 1898 the 
centres of which were near Romctta which lies seven 
miles south west of Messina Two of these shocks (on 
August 6 and 12) were strong enough to cause slight 
damage to buildings at Rometta and before the end of 
the month they were followed by at least eighty slighter 
tremors The centres of both shocks were beneath the 
Peloritan mountains Comparing the areas most stronglv 
shaken by them with others disturbed in April 1893 and 
Febiamrv 1904 it would seem that, during the eleven 
vears there has been a continual northerly migration of 
the epicentres C D 
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MAGNETIC STORMS 1 

'T'HE magnetic needle hai been described with poetic 
A licence as true to the pole ** and few 1 suspect, 
ore aware how little It deserves this reputation The 
earliest known Information on this point in Fngland dates 
from 1580, when Boroughs, observing at Limehouse found 
the needle to point »|®to the east of geographical north 
During the next a} centuries it kept moving to the west, 
reaching its extreme position of 24!° to west of north in 
1818 It has since retraced its path and now at Kew 
points only a little more than 16 0 to west of north 

Besides this slow secular change there are daily 
changes which are continuously recorded at a number of 
observatories At a complete station there are three mag 
netographs recording respective!) declination horizontal 
force and vertical force changes In the Kew pattern 
instrument each magnetograph has a separate drum and 
a separate sheet of paper but the three drums are driven 
by a single clock, and two days traces are usually taken 
on the same sheet 

In some foreign types of magnetograph eg the 
Eschenhogen which was used In the National Antarctic 
Expedition of 1901-4, the three elements are recorded on 
one drum but only one day s record is taken on each 
sheet 

In mv subsequent remarks I am obliged to employ a 
term having more than one meaning It will be simplest 
to explain these by reference to the familiar daily vana 
tions of temperature Suppose that in March we record 
the temperature at Kew at every hour and take a mean 
value for each hour of the twenty four from all days of 
the month We shall then find a regular nee from a 
minimum probably at 6 a m , to a maximum, probably 
st 3 pm and then a gradual fall to the minimum The 
different^ between this maximum and minimum is known 
as the range of the regular diurnal Inequality for the 
month Qn individual days however, the hours at which 
the highest and lowest temperatures occur will vary and 
if we take the mean of the differences between the highest 
and lowest temperatures of each Individual day Irrespective 
of the hour at which they occur we get a totally distinct 
range which I shall call the mean absolute range 

The absolute range in any element cannot be less, arid 
must usually be considerablv greater than the range df 
the regular diurnal inequality At Kew, for instance, the 
mean absolute dally range of declination derived from 
the eleven years 1890 to 1900 was 136 while the corre 
•ponding range of the regular diurnal inequality was 
only 8*<? 

The range of the regular diurnal inequality varies with 
the season of the year Table I shows its amplitude In 
the case of the declination at Kew Batavia and the 
Discovery s winter quarters 

Tabu I 

Ran g e of Regular D i urnal Ineq uality (Declination) 


The great increase apparent as we pass from tempera! 
to Arctic or Antarctic latitudes is even more conspicuott 
in the irregular movements* which, when sufficiently pn 
nounoed are known as magnetic storms. This is Iflu 
trated by Table 11 

Tabu 11 

Absolute Ranges 0/ Declination 


At Kew from u yean 


Anteictle (77 51 S) (row 2 yean 


Percentage of Day* when Range Percentage of Day* when Range 


zo-eo ao 40 over 40 0-30 30-60 60 1*0 I over xso 


3* 57 ** 


7 »* 3» 39 


As already explained the forces required to displace th 
needle i f out of tho magnetic meridian at Kew and £ 
out of the magnetic meridian at the Antarctic station ar] 
approximately equal If, then the disturbing forces Si 
the t*o places were of similar magnitude we shou^ 
cxpeit ranges of less than 30' in the Antarctic to be n, 
common as ranges of less than 10 at Ken and range 
above 40 at Kew to be as common as ranges above 120'i 
the Antarctic This it will be seen is exceedingly wide c 
the mark A single year s records In the Arctic o 
Antarctic is likely to supply as many large disturbance 
as the records of a generation in the south of England 
Tills is one reason why so much importance attaches 0 
continuous magnetic observations in high latitudes 
The daily amplitude of irregular magnetic changes, Ilk 
that of the regular diurnal inequality is variable through 
out the jfear but the seasonal variation is usually dlfferen 
in the two cases This is shown by Table III 

Tabu III 

Annual Variation m Inequality and Absolute DecUnatio^ 
Ranges at Kew omtttmg Highly Disturbed Day t (189c 

>900) 1 




Winter 

| Equinox 

| Stunner 

iMqarftynng. 
Absolute range 

- - 

5 *5 
1033 

.w 

io*9e 

1356 


Knr ji ti N 4 « 6 1 g 1 to 9 toy io-o,,e' 6 ll‘J 9 s' 7 7J « 41 *‘a 

Bawds 6 it 8 4 * W 3*6 1*9 » 4 1.0 * $ 3 ■ r* 4 3' 4 5 A • 1 * 

Antarctic 7 Jt Ss»*« 47 4 SJ 4 ■« * ■ 9 *» 35 BjS»*«43 5 60 1 ITS41 5 


Remembering that in the southern hemisphere June 
represents mid-winter, it will be seen that the range is in 
all cases larger In summer than in winter 
Allowance must be made for the fact that the disturbing 
force required to displace the needle 1' out of the magnetic 
meridian is proportional to the horizontal component H 
of chp local magnetic force Now the values of H In 
C us measure, at the epochs to which the data refer, 
were 0*183 »t Kew 0*367 ** Batavia, and only 0-065 
the Antarctic station Thus the disturbing force required 
to produce a range of t' at Batavia would produce a range 
of a' at Kew and of nearly 6* at the Discovery s winter 
quarters but even allowing for this, the Antarctic range 
is much the largest of the three 
1 Proori dhoowsadiUvsrsd at the Royal laid to Hoe on Fridas. ICerch a 

* ire cSs?™;SSa 

npblUbtiMtni 
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Each of the three seasons contains four months March 
April, September and October being included undes 
* Equinox 

If the days of huge disturbance averaging nineteen 
year, had been Included In Table III, the preeminence o 
the equinoctial value of the absolute range would havr 
been greater Kew it should be added, IS fairly reppr 
tentative of all stations in temperate latitudes 
When we pass to days of large disturbance, the promin 
ence of the equinoctial season in temperate latitudes fo 
comes accentuated This is shown by Table IV whicj 
gives the seasonal distribution of the yai magnetic storm 
recorded at Greenwich from 1848 to 1903 as calculate 
from the lists drawn up by Mr W Ellis and Mr E V 
Maunder with cor r esponding results for Batavia from i8f 
to 1899 obtained by ur Van Bcmmelen 

Tails IV 

Seasonal Distribution of Magnetic Storms 


rmwq i of sll Recorded 


Pisco 

Epoch 

Greenwich 

Bets vis 

igj-iifa 


Whose Bqnfeox Su««ff 


Out of evenr iqb storms rjsfSmt M stir Greenwich, for# 
two occurred In the four equinoctial months 
The seasonal variation seams to diminish as we 
die magnetic equator, «MT but little remains 
Batavia. 
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Wfcon we put to high latitude! the preeminence of the 
oqulnox at a teaeon for magnetic ttorms teems to dis 
appear entirely Thlt ii shown by Table V which com 
pares declination results at Kew and at the Discovery a 
winter quarters 

Table V 


Percentage of Days havtng Range above 20' at Kew and 
above 120 at the Discovery * Wafer Quarters 
(7f$i f S) _ 


Station 

11 k 1 Winter 

Equinox 

Midsummer 

K*w ~ 

i« 

16 

.9 

ry 51 S 

*4 

31 

Si 


At Kew out of every xoo days at midsummer (May to 
July) only nine had an absolute range above 20' the 
corresponding figure for the four equinoctial months being 
sixteen or nearly double but in the Antarctic eighty 
I one out of every 100 days at midsummer had a range 
exceeding xao ; while the corresponding figure for the 
equinoctial months was only thirty-one 
The phenomena of magnetic storms appear at least at 
some stations to be largely influenced by the hour of the 
day Table VI gives some figures for Greenwich derived 
from the hours ot beginning and ending in Mr Maunder s 
lists for the years 1848 to 1903 as welt as some figures 
which Dr Van Bemmelen has given for Batavia 


■pot maximum shows at both Kew and Pavlovslc a dis¬ 
tinctly smaller absolute range than either of the adjacent 
years, especially 1893 Of the last two lines in Table VII 
the first gives the arithmetic mean of the differences 
observed at Pavlovsk between the extreme positions of the 
compass needle during each month of the year while the 
second gives its total range during the year In both cases 

1892 occupies the premier and 1894 the second position 

1893 lags far behind in the case of the annual range it 
even follows 1900 which had the smallest sun-spot fre¬ 
quency of the whole eleven jears The close parallelism 
visible between sun-spot frequency and the regular diurnal 
inequality becomes more and more obliterated as we pass 
from the regular to the less regular and from these to 
the highly irregular daily changes of terrestrial magnetism 

A general parallelism between sun-spot frequency and 
the range of the regular diurnal inequality is far from 
proving any intimate connection between the two pheno 
mcna on tne same day Table VIII gives the results of 
an attempt to find out whither the parallelism extends to 
individual days result* 

Table VIII 

Relation 0} Sun spot Area ( Greenwich ) to Absolute 

Declination Range (Aew) on same Day and on Three 

Subsequent Days 


Algebraic excess of rang* over mean from all day* 


Table VI 


Diurnal Variation in Magnetic Storms 


Static n 

i 

Local tim* 

1 

1 

Percentage of Total Occuirencts 

1 8 p m 

>p m 4a.m 

jin noon 

Greenwich 

j Beginning ... 

60 

9 

•• 

45 

18 

4fi 

Batavia 

! 

| Maximum inter shy 

18 

33 

>3 

55 

43 

*«. 


At Greenwich no less than 60 per cent of the storms 
commenced during the eight hours 1 to 8 pm , while only 
9 per cent then ended 

There is yet another influence on magnetic changes 
which requires to be considered viz sun-spots 


Table VII 

Connection between Sun spot Frequency and Declination 
Ranges 


(► 

Year - 

1890 

1 


i!u 

*94 

iSgs|i«g 6 

#1 

*98 

1 

1900 

Sun-spot frequency 




MS 


1 

1 

| 

1 




(Wolfer) 

1 Diurnal inequality 

7 * 

33* 

73*<> 

78*0 

64*0 

41*8 

a 6 • 

•87 

ta x 

55 

1 range— r 

I At Kew 

63 

83 

1*5 

10 *T 

14 

05 

8 8 

7*8 

7*8 

14 

68 

1 At Pavlovsk 

1 Absolute daily ranga— 

73 

9*8 

8 a 

re 

6 8 

8 3 

6 a 

At Kew 

1071 

3; 

lTTi 

*3* 

*8 51 

*3* 
18 1 

*4 5 

ra x 

*• 3 

11 3 

9 * 

At Pavlovsk 

At Bavlowk- 

xa 1 

2X0 

178 

•04 

*7 3 

14* 

*4 7 

*3 * 

105 

mouth 

Total range m year 

§8 a 
4* « 

t. 

91*8 

1940 


84 r 
1*48* 

47 4 
739 

w : 

43*8 
tor 1 

_ _! 

48*6 

Il8 Q 

ti 

3» 8 
94a 


While Prof Wolfer s figures are given In Table VII 
as a measure of sun-spot activity it may be added that 
•dosaly parallel results would be derived from the 
Astronomer Koval’s figures for sun-spot areas There was 
a well-marked maximum In >803 The remarkable 
parallelism between the changes In sun-spot frequency and 
In the diurnal inequality ranges appeals to the eye 
Passing to the absolute daily range, we have a quantity 
which Is considerably Influenced by magnetic storms 
Hera, again the ranges In the years of many sun-spots 
art conspicuously the larger, but the parallelism with sun 
apot frequencies is less dose 1893, the year of sun 
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xo day* (each month) cf I 10 d y* (each month) of 
largest H>ot area 1 1 mat spot area 



njrtarmu +017 

1894 1 +113 

1895 ’ -083 


t day 

a day* 

3 day* 

Same 

t day 

a day* 

3 day* 

after j 

! after 

after 

day 

“ 

after 

after 

after 

•fo »5 

+0 48 1 

-*-0 J3 

-o 3 » 

-0 45 ] 

-0 38 

-035 

t-i 55 

+ * 61 1 

+ »*9 

* 44 

-iga 

1*6* 

x 36 

-0 ta 

+0 c6 

-0 17 

+ l *& 

! +m i 

| 4 * *9 

+0 9a 


The days of each month were divided into three groups 
The first group Included the ten di>s in which the Green 
wlch sun-spot areas were the largest the third group the 
ten days In which they were U 1st If any close parallelism 
existed between the solar and magnetic phenomena on 
the same day we should expect the mean of the absolute 
declination ranges from the first group of days to be much 
larger than the mean for the whole month and that from 
the third group to be much less Taking all the months 
of the years 1890-1900 there is a difference in the dlrec 
tion Indicated but it is exceedlngl) small 
To provide for the possibility that the solar influence 
takes one or more days to travel to the earth mean 
declination ranges were formed not merely for the ten 
da>« of largest or smallest sun spot area but also for the 
ten days immediately following these for the ten days 
separated by two days, and yet again for the ten days 
separated by three days from the dajs constituting the 
sun spot groups The results appear in Table VIII and 
are somewhat more favourable for an association between 
the magnetic phenomena and the solar phenomena two or 
three days previously than for an association between the 
phenomena on the same dav Individual years however 
e g 1804 and 1895 give conflicting results 
In the preceding discussion declination has been chiefly 
referred to because it is the most familiar element In 
some respects however declination records during mag 
netic storms arc inferior in interest to those of horizontal 
force Fig t shows two successive days records— 
November 12-14, 1894—of this element at Kew The 
first day’s trace, which was quiet, helps to bring out 
two Important features A little after 2 pm on 
November 13 there Is a very small decrease of force (down 
ward movement), followed by a much larger increase 
These sudden commencements to storms are not unusual 
and seem to occur simultaneously all over the earth The 
type at most stations is very similar The initial slight 
fall In Jorce Is only sometimes seen the nsa 4S generally 
substantial In the Antarctic the oscillatory character is 
unusually prominent ... 

By 8 or to am of November 14 the disturbance is 
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practically over but the force shows a marked depression 
compared to its value at the same time on the previous 
day This is a very common after-effect of magnetic 
storms the greater part of the depression usually dis¬ 
appears in two or three days Fig 1 is a good example 
of an ordinary disturbance in which the magnetic changes 
though considerable were seldom rapid It differs con 
spicuously in this respect from the recent great storm of 
September 25 1909 Many of the movements on this t 

occasion were too rapid to be shown clearly in the photo¬ 
graphic traces 

Dr Schmidt the leading German authority on our 
subject assigns to this recent storm the first place of all 1 
recorded since the Potsdam Observatory nine into exist 
ence some twenty years ago Table IX givei his estimate 
on an arbitrary scale of the Intensity of the seven largest 
storms recorded at Potsdam 


Table IX 

Dr Ad Schmidt s Estimate of Intensity of Magnetic I 
Storms 


Date of Storm 

D!» far bunco 
at Potiidam 

Date of Storm j 

1 

^ Disturber*-# 

! at Potsdam 

Saptaaibar *3 1909 

3800 

September 11 1908 

ij» 

October 31 1903 

1U0 

Auauil *0 1894 
February 9 1907 

1 

1410 

February 14, 189a 

over 1 Boo 

1340 

July to, 1S94 « ~ 

1580 



An old question which has received a good deal of recent 
attention is whether there is a cyclic period approaching 


which the declination range conspicuously overtops th 
average is considerable During these days there is usuall 
a distinct fall in the horizontal force a circumstance als 
indicative of magnetic disturbance The following day 
were considerably disturbed —August 19 30, September si 
35 30 and October 18, xg 33 24 while a variety ot 
other da)s, eg August 31 and October a 8 N and 9 were 
decidedly more disturbed than* the average H we 
associate August 30 arid September *$ we get a twenty 
six-day period if we associate August 39 and Sep¬ 
tember >5, or September 31 and October 18 we get a 
twenty-seven-day period If we associate August 31 and 
September 30 we get a thirty-day period and we have 
any number of other possible combinations left Disturbed 
conditions are seldom limited to a few hours of a particular 
da> and often extend over two or more days Thus 
there is usuallv a good deal that Is arbitrary in the value 
deduced by observation for the Interval between two 
specified storms 

Ihe disturbances of September 31 ajj and 30 led to a 
fall in the horizontal force from which It is doubtful 
whether the element had entirely recovered even by the 
middle of November 

Mr Maunder and Dr Schmidt both associate their 
periods with that of the revolution of the sun relative to 
a point on the earth This period exceeds the true period 
of the sun s rotation—which vanes considerably with solar 
latitude—because the earth is travelling round the sun in 
the direction m which the sun rotates 

The view most m favour at the present time is that 
magnetic storms are due to some solar discharge probably 
*iom sun-spot areas and of an electrical nature We 
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a month in the occurrence of magnetic storms J A 
Broun, an early pioneer of magnetic work believ*! his 
observations to Inornate a period of about twenty-six days 
From an elaborate study of many years storms at Green 
wlch Mr F W Maunder deduced a period of 17275 
days and Mr Arthur Harvey Independently from a study 
of storms at Toronto deduced the remarkably similar 
period of 37346 da>s The latest result of this kind is 
due to the eminent German magnetician already men 
ttoned, Dr Schmidt who believes in a period of 39*97 
days Schmidt found evidence of this period in a number 
of recent storms and he declares that ft exists in the case 
of very large storms even when separated by many years 
He found that the dates of occurrence of five out of the 
sdlren largest storms recorded at Potsdam (see Table IX) 
could be deduced to a high degree of accuracy from the 
expression 3410 000+ 3031*0+nx 30*97 which counts time 
in days from the commencement of the Julian era 

Fig 3 which serves as a chronicle of magnetic history 
at Kew from August 30 to November 16 1909 will illus¬ 
trate some of the difficulties In the way when one attempts 
either to prove or disprove the existence of a period In 
magnetic storms 

Tne upper curve shows the value each day of the 
absolute declination range at Kew, the lower the value 
at each midnight of the horizontal force We see incessant 
variations from day to day and the number of days in 
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may suppose a solar discharge to traverse space like a jet 
of water when it overtakes the earth a magnetic storm 
begins uhich continues until the full width of the jet 
has passed over If the solar discharge continues long 

enough it may sweep over the earth during several 
successive revolutions of the sun and so give rise to 1 
series of magnetic storms at nearly equal Intervals 
Theories accepting a solar origin for magnetic storm 
differ as to the nature of the solar discharge 
Nordmann has suggested Rbntgen rays Blrkelan 
kathode rays, and Arrhenius negatively charged particles 
On Nordmann s hypothesis the terrestrial phenomena 
should follow the solar in a few minutes, on Birkeland*s 
hypothesis in a few hours while according to Arrhenius 
the interval might be two days or more ' 

The most elaborate investigation hitherto made into the 
supposed solar origin of magnetic storms is due to Prof 
Kr Birkeland of CMstianJa who believes kathode or 
analogous rays to be the vehicle by which the solar disturb¬ 
ance Is propagated to tbe earth He has made numerous 
experiments with kathode rays in a vacuum tube which 
contains a miniature earth or terrella By means of 
electric currents in wires wound on the terrella a magnetic 
ffeld is produced similar in type to thb earths field It 
was apparently his experiments that suggested his exploit* 
tion of a certain type of magnetic storm which he tenm 
the equatorial ” These • equatorial disturbances attj 
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he says normaU) largest in the earth s equatorial regions 
where they consist mainly of a change in the horizontal 
force but they are also well marked in temperate latitudes 
The cause postulated by Blrkeland is a circular electric 
urrent in the plane of the earth’s magnetic equator at a 
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able to keep in action during the winter 1902-3 The 
characteristics of polar elementary storms are their 
comparatively simple character and short duration and 
the fact that their amplitude—unlike that of Birkeland s 
equatorial storms—is much Urger In the Arctic than 

elsewhere 1 he sc storms have at least 

/JO - 't general resemblance to a special type 
of disturbance 1 of which I found 
numerous r samples in the records of 
the National Antarctic Expedition of 
1901-4 

RirMand found that frequently after 
an equatorial storm had been in 

progress for some hours one or a series 
of polar elementary storms inter 

vened He obtained copies of the 
curves taken at a number of observa 
tones on the days of the disturbances 
recorded bv his Arctic stations mid he 
has reproduced thise with his own 
records in a most \aluablc senes of 
plates published in his recent monu 
mi ntal work Ihi Norwegian Aurora 
1 ohrls Fxpedition 1902-3 vol 1 
Whilst recognising to the full the 
devotion wi th which Prof Birkeland 
has prosecut d his investigations into 
magnetic storms for more than a decade 
of years and while admiring the beauty 
of his expi rimenta I have to admit that 
1 do not find his explanations con 
vincing If equatorial storms are 
due ns he believes to el'ctnc currents 
nt great heights xhuv the earth in the 
magnetic equ itor the disturbing force 
while approximately horizontal and In 
thi magnetic meridian nt places near 
the magnetic equator should even in 
ti mperatL latitudes have a considerable 
vertical component and near the mag 
net ic ]>oles the vertical component 
should largelv predominate I am un 
l-i 1 able to »t e th sc phenomena in the 

curves of Birkeland s own plates 

height of several thousand mil s \n objection to this Further during the time of Birkeland s Arctic expedition 
explanation is th it at cording to Trof Carl Stormrrs* the Ducovtry was at work in the Antarctic and the 
analysis it is impossible for kathode rays emanating from simultaneous results obtained there do not seem capable 
the sun to reach the earths atmosphere at all except in Sof explanation on his hypothesis 

a narrow band round each magnetic pole The larger the Fig 3 affords one out of a numl» r of examples of this 
moss and the greater the velocity of th 
particle for a given electrical charge the 
nearer can it approach the earth m l hi 
equatorial plane and the larger is tin. 
radius of the zone surrounding each mof, 
netlc pole within which the particle c in 
actually reach the earth The 0 particles 
of radium from their higher velocity have 
more penetrating power than ordinary 
kathode rays, and are in their turn 
eclipsed by the a rays the lesser velocity 
of which is more than compensated by 
their larger mass According to Stdrm**r 
the greatest angular distance from a mag 
netlc pole at which average kathode rays 
emanating from the sun can reach the 
earth is only a 4 0 , while the corresponding 
angular distances for & and a rays are 
respectively a x° and 12 7 0 
Undeterred by these mathematical re* 
suits Birkeland assumes that a type of 
magnetic disturbance which he calls the 
polar elementary 1 storm, is due to 
kathode rays from the sun which get 
within a Jew hundred kilometres of the 1 

earth s surface at considerable distances 
from a magnetic pole The paths of 
approach and retreat are supposed to be 
radial and the connecting part horizontal These 
polar elementary ’ storms were observed on a good 
many occasions at four temporary Arctic observatories 
provided with magnetographs which Birkeland was 
1 Ar khx* dt$ Stkntn jMpvjf ws rt nmturtiUi Gsctva, 191*7 
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Fig, * — Magncti Storm in Anur tic 

It ihowi the declination (D) vertical force (V) and hort 
zontal force (H) trace, at the Dueovery « winter quarters 
on March as 1903, during a magnetic storm which forms 

1 National Antarctic FxpmlUion 1901-1 Magnetic Obtarvations, 
p. 1B6 
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the ubject of Birki land « Plate xx BIrkeland s curve a 
representing stations from 77 0 41 N to 43 0 32' S lat 
all show two small but singularly distinct movements at 
about 1 p m and a 45 p m GMT These he ascribes 
to an equatorial storm Now if these storms were 

dut as he supposes to an overhead current In the plane 
of the magnetic equator the vertical force disturbance as 
w have seen ought to have been largely predominant at 
the Antarctic station which was only about 400 miles 
from the south magnetic pole Ihis is exactly what did 
not happen 1 wo movements occur In Fig 3 exactly 
synchronous wilh those elsewhere but the vertical force 
movements are much smaller than those in declination 
and the disturbance in the horizontal plane is not smaller 
but much larger than at the equatorial stations 
Interest also attaches to the large oscillation in vertical 
force between 0 to and n 30 pm GM 1 with the arcom 
pnnving considerable movements in tht other elements 
lhU in precisely the time of a polar elementary storm 
recorded at BIrkeland p Arctic stations A simihr co¬ 
incidence occurred on so many occasions that one can 
hardly suppose It to be accidental This suggests a very 
intimate connection between magnetic phenomena in the 
Arctic and Antarctic 


VMvrnsirv and fducations 

INTEI LICKNCF 

Cambripcf —Mr J H Jeans has been appointed Stoku* 

1 iturer in mathtmatics from midsummer 1910 

Mr \V 11 Alexander has been appointed to til offiir 
of assistant to the superintendent of the museum of 
zoology 

I he third annual report of the Forestry Committee refers 
to the work carried on during the past year In June 
last th render Mr A Hrnry commented a si rn k of 
rxpertm ntnl sowings of the different kinds of elms which 
have y 1 elded Interesting results showing that whnt were 
supposed hithcrio to be vanities of one species of un 
known origin are in riahtv combinations of two spines 
in which the Mcndelion ratios are observed Incidentally 
them experiments have directed attention to the astonish 
ing vigour displayed by certain first crosses in trees all 
of which hitherto had arisen in the wild state An attempt 
is being made this vmr to produce artificially similar 
hybrid* in the case of the more valuable kinds of trees 
and for the first time almost the production of new 
breeds of forest trees is being tried A plot on the Uni 
versity farm has been nsslgned by the Agricultural Depart 
ment to the reader for forestry experiments and about 
iioo sredhng trees of known pedigrees are now planted 
out \ small plot of Eiuomtma ulmoidex has been estab¬ 
lished near Norwich This tree which was discovered in 
the mountains of central China is perfectly hardy and 
last in growth In this rountn Its bark produces 5 per 
cent of rublxr the quality of which however is still a 
matter of doubt ns only minute quantities have been 
tested 

Glasgow —In order to meet the necessity for increased 
teaching power in the faculty of arts the tfmversitv Court 
has decided to establish eight new lecturers and assistants 
in mathematic* natural philosophy and the several literary 
and philosophical departments A separate tourse In 
mathematics for students of engineering will be instituted 
and better provision will be made for the tutorial mstruc 
tion of students in smaller classes than have hitherto been 
practicable 

The annual report of the museums committee testifies 
a considerable amount of work In the cataloguing and 
arranging oF the collections under the care of Profs 
Crahnm Kerr and Cregory Cifts of entire collections 

associated with the names of David Ure Webb Sevmour 
and Mackenzie have enriched the geological museum 

At the observatory a new house nas been erected for the 
line Corbett equatorial 

Oxford —The following Is the text of the speech 
delivered by Prof Love \n presenting M Fmiks Cartailhtc 
for the degree of D Sc honorts cauta on May 10 — 
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Nulh profecto ex els qui hodie hominum naturae 
student posthabendus est Aemlhus Cartailhac Qui vir 
annos viginti quattuor natus commentaries In hoc gencrc 
apud Gallos co tempore maxim! habitos in quibus gentium 
incuttarum mores et vetustatis obsoletae reliquiae tracts 
huntur edendos susccpit Quo munere viginti annos 

functus cum res ex omnl parte tcrr&rum allatas scruta 
retur cum in ea loca ubi eiusmodi monuments lnvenunda 
sunt ipse nniltas peregrin a Hones faceret ndeo incendit 
nvium suorum studia ut dlversis auctoribus quasi sym 
bolam conferentibus maxima ilia Acta conflata slnt quibus 
edendu ipse multus unnos praefuit quibusque etiam nunc 
curam imperlit Academixrum ijuoque Galhcarum rectori 
bus persuasit ut discipulos In hifl rebus mstitui lubercnt 
ipse FoIosho in sua urbe ntque Acadi mla iuniorum studia 
dlngit Nihil proficto his di< bus magis admiratt suinus 
qu un rudes illns pirturas in cjyerms ubi habitah irtt 
homines pnstini invent is lluiusmodi monumentis quibus 
maxime abundant Hispania septcntrionalis et australis 
f allia luc nosti r tnaximam opt ram dedit eademque pul 
ihcrnmc txpitta in medium pmtulit lurt igilur luc \]r 
tnntn doctrina ornatus sen ntim tarn deditus apud n\es 
suos lamdudum nobtiis ubicunque homines huee studia 
tolunt mstgni laudt cekbr mdus est 
The lirst Halley le<ture was delivered on May to b\ Dr 
Henry Wilde FRS the foundtr 1 he subject of rhe 
let turn was Celestial hjectamenta* Dr Wilde m un 
tnined that com ts originated willun the solar s\ trip 
being the result of t xplosive disrii irges fiom plaints 
spicialh the larger pi un ts in process of tooling 
The Rom inc* lecture postponed from Max 18 will be 
d live red bv t \ President Roosrwll on Tue dn\ Juin 7 
l ht subject ih Biological Analogies in History The 
honorary d gree of D C I will be conferred on the 
lecturtr on the same oceasion 

The honorary <li gree of D St as already announced 
will be conf rr d on Mtssrs P II Cowell FRS ind 
\ ( ( rotrunelin of th Ru\ d Obs r\ it on C reenwich 

on Saturday Mu 21 


Amonc many other matters of intere t dealt with in the 
second volume of thp report of the U S Commission r of 
Fduration for the year ended June -jn 1909 sptrial itten 
tion may be directed to the gifts and bequists made dunng 
the year to promote higher education m America The 
total value of all benefactions recorded as having been 
received by the 606 universities colleges and technical 
institutions reporting to the Washington Bureau in tfie 
year under consideration amounted to ibout a 561 000J 
Of this nmounl 80P 000J was gi\en for buddings and 
improvements ind 2 244 000/ for endowment thi re 
mamder bping fur current expenses Thirtv-six institu 
tions each received 20 000 J or more and together Recounted 
for 1 072 000/ of the above total Yale University Con 
necticut was helped most generously having received some 
254 600I The University of Virginia was credited with 
about 157 tool while the University of Chicago Illinois 
Grinned College Iowa Bowdoln College Maine and 
Washington University Missouri each received too oool 
or more We notice that the 606 Institutions referred to 
employ ed a teaching force of 26 369 and h id un aggre 
gate enrolment of -308 163 students Of the 606 Institu 
tions 8q are undt r the control of States or municipalities 
and 5*7 ire managed b\ private corporations It will be 
noticed that seven! prominent universities supposed to 
hove received \er\ large gifts during the year are not 
mentioned m this summary of the official record of benefnc 
tions The Commissioner of education points out that 
official statements of thi amount* reported to have been 
reertved could not be obtained hv the Bureau at Wash* 
ington 

In thi issue of Srictirr for April aq Prof Culdo H 
Marx publishes a table showing the attendance of student* 
at American and foreign universities during the session 
1906-7 The figures of attendance were furnished to the 
U S Commissioner of Education by the editor of 

Minerva ' Prof Marx recognises th* probability that 
the totals he give* mav understate rather than overstate 
the attendance in some of the countries which hnV* not 
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publlflhod complete official statistics The United States 
is placed first on the list with 212 95b students in mstitu 
tlons of higher cduiation or one such student to 394 of 
the population Of the larger Furopean countries Franu 
takes first place with 50935 students or one to 771 of 
the population Germany comes next where including 
hearers the numbers ore 73030 and 830 retjpeitivcly 
then wo have in order Austria Hungary 51 (191 and 909 
Italy £3 174 and 1014 United Kingdom 41 305 and 
ioh 8 Spain 15643 and 1204 and the Russian hmpirc 
*■>4 308 and 2754 Prof Marx points out that the total in 
the case of the United Kingdom excludes 22 159 evening 
students md thu Prof H Menschutkin writing to 
Naturk claimed 70 900 students for the ye ir 1908-9 for 
husslnn login r < due itional institutions with the surmise 
that possiblx there were 20000 more in private higher 
< olleges 


SOCIETIES AND ACADEMIES 

London 

Physical Society April 22 Prof H L < ellen'G 
1 Rb president in the chair—W A Boobfc Further 
tests of brittle m iterials under combined stress A former 
piper dtsLribed tests on rust iron which is the brittle 
inaten il wffiich is most commonly employed in engine ring 
praitici The tests d*scnb*d in the presi nt puj>cr were 
made on hardened cast steel The specimens were 3 inch 
diameter and 30 inches effective length and were tested 
under combined bending and torsion Ni ithi r the maxi 
mum she ir stress nor the maximum strain was constant 
at fr icture but the n suits lnduaUd that thi maximum 
principal stress is thi best criterion of strength for a brittle 
mitt rial under combined stress In general the harden 
mg did not uffict tin strength of u bur to resist bending 
but it doubled tile torque which was required to cause 
failure — C OhtMVMu with an ippendix by A C 
*lOll«ir l ho magnetic bal ince of MM Curn ind C 
theneveau llus balance is Intruded for thi determini 
tion of the coefficient of specific, magnetisation suscepti 
bihty and permeability of fr ebly paramagnetic and 
diamagnetic bodu 3 I he bodv under invi stig ition is 

suspended from one arm of a torsion bdmee which 
measures the force 1 xrrt d on tin body when it is pi iced 
in the non uniform fir Id of i prominent nuignrt 1 he 
torsion balance is formed by 1 horizontal rod suspr ndr d 
lj> i long fine platinum wire and carrying at on md a 
hook from which the substance under investigation tan 
be suspended in a small enclosing glass tube On the other 
end of the torsion arm a copper sector is fix si which 
moves between the poles of an auxiliary magnet md thus 
provides efficient damping A second branch arm is also 
provided upon which mav be placed suitable counter 
weights to balance the specimen The suspension tames 
a mirror and the movements arc read on a trail slue nt 
scale in the ordinary way 

Zoo Ofical Society Msv 3—Dr A ^mith Woodward 
FRS, vice president, In the chair —Dr H B 
Pantham (1) The morphology and life history of htmena 
(Coccidtum ) ivtum n sporozoon causing a fatal disease 
among young grouse A detailed account of the morpho 
logy and life history of the Coccidtum which destroys the 
epithelial lining 0/ the duodenum and cteca of grouse 
chicks causing enteritis accompanied by diarrhoea 
(2) Observations on the parasitic protozoa of the nxi 
grouse (Lagopus scoticus) Observations on some sev* n 
other protozoa parasitic in the blood or in the digestive 
tract of grouse None of these parasites however could 
be maid to be either numerous or very harmful to the birds 
examined (3) Experimental studies on avian coccidiosis 
especially in relation to young grouse fowls and pigeons 
The results of many and varied Experiment* were recorded 
In this paper relating to the timi* of ripening and dura 
tion of infectlvlty of roccldlan ottcyst* tWlr dispersnl by 
Insect larva Ac and the effects of various reagents on 
the odeymts Tho distribution of the parasites within the 
Iiost was given and the results of the transmission of 
grouse coccidiosis to young fowls and pigeons were set 
forth (4) Observations on the blood of grouse The 
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\ 11 ious blood-i Ils w r d scrib'd md the results of blood 
counts (both of n d u 11s and of leucocytes differentially) 
of hi althy and disf iwd birds were set forth Both 
roiudioxU and mmgylosib produce anaemia and the 
pres* nu of various p irasites is also associated with 
luimeriwd diff ruu.es in thi leucocytic elements of the 
blood —I roF < O tars Report on the Ostracoda 
collected bv the third 1 inganvika expedition during 
1904-5—Dr R Broom Iritylodon and on the relation 
snips of thr Multilubni ul it 1 Thi author had re-i xainined 
the t\pe and only known spt omen of Iritvlodon and m 
1 no or two points tame to diffirent conclusions from Owen 
and Sctlt \ Gullev s mint pip r on 1 tilodus was rriti 
cistd nt sotm length md an nil nuuir mad to tonirwert 
his comlusion that l tilodus is ilia d to th dipiotodont 
marsupials It was hi Id tint wlul tin muUitub riulat* s 
ire doubtless vi r\ unhki the living deg* n rale monotrunes 
th* a art more primitive than the maisupials and not ut alt 
closely allied to them and th it until th evidrnee of their 
affinities is ninth gri alt r th m at present th y may well 
In left as an independent order 

Linnesn Society Msv 5 —1 rof b R I lion FRS 
vice-president in the chair —11 Soott 1 tght months 
entomological collecting in tin Seychelles—J M Brown 
Some points in the anatomy of the Ian 1 of Itpula 
maxima a contribution to our knowlodgi of th rnspira 
I1011 and circulation in insects 

Dublin 

t oyal Dublin Societv A| r I 26 -Dr I M Purser in 
the chair—Prof C II Oorpontar Injuri 11 111s Us md 

other animals observed in Ir 1 md duiing Lh uur 1 >09 
Among the spisus rmriUd in the (hilul lh WcAi-s/ig 
mui strobilobius from ilwr hi si id in the inunU of 
Wicklow and tin root knot * lworm from toihiUhs in 1 
greenhouse at B« tfast \\ K < Atkina I hr mostopu 
determination of thi o motu pi ur< of mjiiu pi mt organs 
A number of fruits and 11 ml rgri and orgm wir prtssrd 
md thi freezing points of th jmu d tuminxl with Beck 
mann s ippnratus Thi mi in mnlruil ir w lght of th 
solutes were also olt lined I In pre infs in the snm 

organs of differ* nt sample if th imi pun wire found 

to be toll rably constant a w rt il o thr nunn mohiular 
weights Pn ssures ranging frmi 01*02)53 itm phiris 
were met with in fruits md fn m ( 4 to 1807 ntmo phires 
In underground organs wlnli Liu. mf n mules ul ir wughts 
varied from 70 to 104 m th wluil 1 ms—Dr W F 

Adenay Studies of sir lining of di ohed itinospheric 
gases in water 

Paris 

Academy of Sciences May 9—M Aimnnd Cantier id 
the chair—Gaston Darboun A particular class of triple 
oithogonal > stems—M Jran Bom hi was el^cti d a corre 
spond int in the section of phvsics in th place of the late 
M Crova - A Bernard and I Idrac A second ** riea 
of researches on Halleys tom t and its sjiutrum made at 
the Observatoiy of Meudon Details of obs rvation* 
following the changes in spectrum md structure 1 om 
mencing on Januiry 7 mil tarried on to Ma\ 7—J J 
Landarar I he polarisation of th light fitnn the moon 
A reph to criticisms of the method pubhhlud in 1889 — 
M Oogyla Obst r\ itions of Halli\ s imnit made at 

the Obai rvatorv of Marseilles with the 2f»-ctn ITchen* 

equatorial Positions of the 1 oinet and comparison stars 
are given for April iff 17 18 21 23 Jt> to 29 and 

May 2 to (» Thr count could b< scon with the naked eye 
on April 33 as a star of lh third m igmtude on April a6 
it had increased in bnghtn ss to tin sirond magnitude 
with a tail of al>out i° B> May 5 th tail was about io D 
long—Piul Pascal Ihe magnetic analysis of some 
chromophoric groups A doubl linkage always reduce* 

thi dlamagmtism The appluation of thts to the study of 
some colouring matters appears to show that the existence 
of a marked coloration is nearly always correlated with a 
quinonold structure at least in bodies containing oxygen 
—Daniel Bcrtfidot and Henri Oaudaehon The chemical 
effect* of the ultra violet ray* on gaseous bodies Poly 
mcnsation reaction* Thi action >f the ultra Violet ray* 
from a quartz mercurv an lamp on acetylene cyanogen 
and ethvlene either alom or mixed with indifferent ga*es, 
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and contained In a thin quart* tube has been proved to 
result in polymers being formed The residual gas in all 
cases was pure, the jpolvmen formed depositing on the 
sides of the tube in liquid or solid form Oxygen under 
these conditions was proved definitely to give rise to ozone 
—Pablo-Mart Inez St rone The colloidal nature pf the 
chromopoly sulphuric acids It Is shown that these acids 
possess the properties of tiue colloids—V Volmar Some 
tnelkylacetonaphthones and their decomposition by sodium 
amide Ketones of the general type 

C^H,—CO—C(RiR fl R t ) 

have been prepared These are all split up by the action 
of sodium amide, the a Isomers giving products correspond 
Ing to those obtained from the tnalkylacetophcnones whilst 
with the £ products the inverse reaction takes place — 
V Qrlsnard and L Zorn The action of thionyl chloride 
on mixed orgaao-magnesium compounds Aromatic mag 
nesium compounds give rise to sulphlnones fatty com 
pounds give a mixture of sulphinone sulphide and alcohol 
—P Prowndlor The ihloranthranllic esters and their 
condensation with nltroso-benzene —M Tlffonoau The 
action of dehydrating agents on some a-glycoU —L Luts 
The mod* of formation of gum In Tragacanthoidcs — Rnoul 
Oombn The part played by oxygen in the formation 
and destruction of the anthocyanic red pigments tn plants 
The experiments described prove that when the anthocyanic 
pigments arc formed the oxygen is retained by the organs 
in process of reddening and there Is at this time an 
increase In the activity of the oxidation phenomena in 
these organs Thuie results confirm those of Mollinrd — 
Vital Sou lot The endotroph mycorhizes of sonu fruit 
trees “Henri Ooupln Ihe growth of some moulds in 
oil The growth of the moulds used in oil rosomblnd the 
growth in water more than that in air —M Maraga 
The development of the energy of the voice ihe energy 
of the voice is proportional to the volume of air expelled 
from the lungs and the pressure exerted upon it Retpi t 
tory cxcrrise* are described for increasing the capacity of 
the lungs and for strengthening the muscles of the 
abdominal wall —Annand Dahoms 1 he longitudinal 
division of the chromosomes In the spermatogonia of 
Sabellaria sfnnulosa —J P Bounhlel The thermic region 
of the Algerian coast The distribution of the t-11 perilure 
of the seu off the Algerian coast has been studied with 
a view to the establishment of the sardine in these waters 
—G Baudran The Koch bacilli A glycerophosphate 
medium Maximum doses of iron and alumina —C 
Otrbsr The caseification of raw milk by the ferments 
from boiled milk 


DIARY OP SOCIETIES 

MONDAY May «j. 

Victoria Institute, nt 4 30.—Heredity nod Ettganlc* the Re Prof 
A Caldecott 

TUESDAY May 14. 

Royal Institution at 3 —Earth-tide* Prof A E H. Lore FRS 

Royal Statistical Society at 5 

Zooiooical Society at 8.J©.—Obeerviuloni on th* Anatodiy * n d General 
Biology of iom« Mcmtara ofth* Catacea D G Lillie Zoological 

Ramil* of the Third Tanganyika Expedition, conducted by t>r W A 
Cutmington 1904-190$. Report hi the Rotifer a G k Rouwelct — 
(i> The Marin* Fauna of the Mersal Archipelago, Lower Burro*, 
collected by Jan. 1 Simpson and R N RudmwBrown, Univen*liy of 
Aberdeen February to May t qrj Ihe HydroMi ,(*) Hydritd from 
Chrism** Inland Indian Ocf*n emtected by Dr GW Andrews F K S. 
in 1908 J Ritchie 

Linneam Society at 3.— Anniversary Meeting 


WEDNESDAY May >5 

■tfovAL Meteomsjogical SoctETY at 4 D*lly Rainfell at the Royal 
Obeer a lory. Greenwich 1841 IW " C Nab —Low 1 era pert rare 
Period* during the Wintere 1908-9 and 1909-10 L. G W B rue In*.— 
fh Rate of Rainfall at kew in igo« R Cories*. 


Geological SocietV ai 8,—Dwd'dcmJtiitilbu In the Marble of Port 
Shepetone (Natal) Dr F H. Hatch a id K. H JU'tall —Recumbent 
Felds In the Highland Schists K R Salley 


British AaraONQSncAL Association at $ 


Royal Society or Art*, at 8.—Pcrria and the Regeneration of lalam 
Bernard Temple. 
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THURSDAY May t6. 

Royal Society at 4 Croonian Lectors Alteration* of the Develop, 
ment end Form* of Plants as a Rsmilt of Environment Prof G Ktsbe 

Royal Institution at 3*—The Constitution aad latanaal Struct** of 
Alloy* Dr W Roeeuhun. 

Institution or Electrical Engineers, at 8 
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THE LAST DAYS OF CHARLES II 
The Last Days of Charles II By Dr Raymond 
Crawfurd Pp 80 (Oxford Clarendon Press 
1909,) Price 5* net 

HARLES II died at midday on Friday, February 
6, 1685, at the age of fifty-three His last illness 
seemed to his courtiers to begin on the morning of 
Monday, February a, with an attack of convulsions 
He was bled and became conscious and able to 
speak, on Thursday had more convulsions with in 
tervals of consciousness and on Friday morning, after 
an attack of breathlessness, gradually became in¬ 
sensible, and so died .without further convulsion His 
body was examini^plfter death, the blood-vessels of 
the brain were found distended there was an excess 
of serum in the cerebral ventricles the heart was large 
and firm and, except an old pleural adhesion on the 
left side and a general engorgement of the liver spleen 
and kidneys there were no other signs of disease 
From these facts as set forth in detail in contemporary 
evidence, Dr Crawfurd arrives at the conclusion that 
his death was due to chronic granular kidney (1 form 
of Bright’s disease) with ureerme convulsions 
Dr Crawfurd s interesting book begins with an 
account of the authorities These are the memoirs 
of Thomas, Lord Ailesbury, who was in waiting upon 
the king, the despatches of Banllon the French 
Ambassador, those of the Dutch Ambassador 
the diary and letters of Philip Earl of Cluster 
field, a letter to Mr Roper a fellow of the 
College of St John the Evangelist, the life of James 
II , based on his memoirs, the narrative of bather 
Hudleston, the pnest who was brought in to the 
dying king, and the account of the illness written by 
Sir Charles Scarburgh, the learned royal physician 
^carburgh had received one of the highest honours 
which a physician could attain in that century the 
friendship of Harvey and his account of the progress 
of the illness and of each consultation, of the treat 
ment and of the autopsy are unexceptionable evidence 
Of equal value as regards truthfulness, though look¬ 
ing at what passed in an entirely different way, is 
the simple narrative of Father Richard Hudleston a 
Benedictine to whom, by some slip of memory, Lord 
Macaulay has attributed a want of education which 
the narrative alone is sufficient to disprove. The 
accounts of Lord Ailesbury, Lord Chesterfield and 
James II, and of Barilkm, who were all present, 
supply further and m the main, trustworthy details 
The letter of the Rev Francis Roper is less impor¬ 
tant, but shows the feeling of the time 
The king had excellent medical advice Edmund 
King, who took the first step in treatment was a 
man of great experience In all parts of his profession 
and had a scientific mind, Dr Richard Lower was one 
of die first discoverers of the nature of dropsy, Dr 
Fritter had been attached td the king, and attended 
hfan in poverty and exile as well as in prosperity , Dr 
Walter Chartelon had lived a long Ufa among the 
teamed, Dr Martin Lyster had a mind alien rive to 
every part of science, and a most tender heart, Sir 
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Thomas Witherby was the president of the College 
of Physicians The greatest of English physicians 
thought so well of Dr Thomas Short that he dedu¬ 
cated to him his treatise on gout and dropsy Dr 
Edmund Dickenson was a man of great general leans 
mg who had spent much time in chemical studies 
Dr Edward Brow ne had been trained from boyhood In 
literature philosophy and medical observation by his 
celebrated father, Sir Thomas Browne Sydenham, in 
his account of the irregular smallpox speaks of 
Millington as his> friend and as a learned and candid 
physician, and Garth says of him— 

At your approach the baffled tyrant Death 
Breaks his keen shaft and grinds his clashing teeth 

Bar wick was devoted to the royal family and was a 
very competent physician Thus the king had the 
good fortune to be treated by a group of learned men, 
among whom were several first rate observers 

At the present day if the fourteen most distin¬ 
guished physicians of the College were at the bedside 
of a patient afflicted bv the convulsions which often 
terminate diabetes the knowledge which they could 
bring to bear upon the problem of treatment before 
them would be but little more than that which their 
fourteen predecessors possessed of the last illness of 
Charles II Since 1685 Blackall and Bright, and 
many other investigators hive made clear the whole 
morbid anatomy, and som< thing of the pathology and 
treatment of chronic gnnul ir kidney and uraemic con- 
: vulsions and thus Dr (r iw furtl is able to give good 
reasons for his opinion of the cause of the king s 
death His hypothesis explains satisfactorily the 
king’s intervals of consciousness and is further con¬ 
firmed by the entire ibsencc in the accounts of the 
eye-witnesses of any evidence of paralysis such as 
would almost certainly have been noticeable had 
cerebral haemorrhage been the cause of death 
Dr Crawfurd shows that the facial paralysis 
imagined by Sir Hcnr> Halford to be represented In 
the wax figure of Charles II at Westmin¬ 
ster is not present He is perhaps not quite 
just to the attainments of Wcllwood as shown 
by his Banquet of Xenophon and other 
writings and by the general opinion of his 
contemporaries He is also unintentionally unjust 
to one of the physicians who signed the prescriptions 
given in the account of Scarburgh which he has 
printed in full This is Dr Christian Harel, manager 
of the Royal Laboratory whose acquaintance Charles 
probably made at Aix la Chapelle and w ho was a man 
of great perseverance and some ability His name is 
erroneously transcribed ( Farwell E Farrell, C 
Farel, and C Farell He afterwards became physician 
to Qqeen Mary 


MECHANIC il LITb RiTLJRE OF THE NINE - 
TEEN IH CEN1 VR\ 

Royal Soctety of London. Catalogue of Scientific 
Papers, 1800-1900 Subject Index, Vol iL* 

Mechanics. Pp. lxxin+355 (Cambridge t Unhrer* 
sky Press 1909.) Pnce 151 net. 

HIS second volume of the Royal Society’s subject 
index illustrates the difficulties as weH as the 
merits, of the undertaking The vagueness of the 
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boundary between mechanics and mathematics 
on the one side and between mechanics and 
ph\sics on the other must have given sonic 
trouble but this kind of problem seems to 
have been dealt with fairly satisfactorily The 
difficulties of internal classification on the other hand 
are most perplexing* and baffling One constant 
source of difficulty is that the mere title of a paper often 
gives a wholly inadequate or even a misleading 
notion as to its real scope, the same paper may more¬ 
over contain m itters which in any complete system of 
classification would fall under quite distinct headings 
As regards papers published since 1883 the editors 
have attempted to deal with this point and ue are 
told that In all such cases the contents huve been c\ 
amined by experts It is unfortunate that the same 
process could not be extended backwards so as to 
cover the whole century, but the labour in\olvcd would 
have been enormous and the result at the best im¬ 
perfect 

The schedules adopted as the basis of classification 
are those of the International Scientific C'ltalogui 
but a number of subheadings have been introduced 
These are printed in a somewhat aggressive t)pc and 
distract attention perhaps as much as they assist it 
indeed, we have found that sonic little practice is 
necessary before the volume can be used with effect 
It is possible to set oneself some rather interesting 
problems in hunting up known papers, wc may sug 
gest for instance a search for references to Hanul 
ton’s memoirs on varying action kirchhoff s theory of 
the vibrations of a circular plate, or his experimental 
method of determining elastic constants and Hertz’s 
paper on the pressure of clastic solids in contact 
These are of course all in the book but they may 
take some finding 

It would be ungracious to dwell further on linperfec 
tions which must occur on almost any practicable 
system It is pleasant to turn to points which can be 
commended without reserve The list of serials which 
have been used for the purposes of the work and the 
indication of the more important British libraries 
where these are to be found will save much trouble to 
scientific workers Very welcome also as well as 
Important from the point of view of scientific history 
are the references to biographical articles, these seem 
to be especially full and complete The lists of general 
treatises tables public addresses and books on 
apparatus strike us on the other hand as somewhat 
meagre Possibly they are merely receptacles for a 
few odd items for which place could not be found else* 
where 

When all is said an index to the mechanical litera¬ 
ture of the whole nineteenth century drawn up on a 
consistent plan cannot fail to be an enormous boon 
to students and investigators These are once more 
under a deep obligation to the Cambridge University 
Press which has undertaken the complete risk of 
printing and publishing the work We would endorse 
the closing words of the preface, which express a hope 
that the scientific world generally will 4 use their best 
endeavour^ that this public-spirited action shall not 
result in financial loss 
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SHEI L-F/iH INDUSTRIES 
SheU Ftsh Industries By Prof J L Kellogg Pp xvi + 
361 (New York Henry Ho(t and Co , 1910) 
Price 1 75 dollars net 

N this work Prof Kellogg gives a very interesting 
account of the shell fish industries of the Unitid 
States, and also a very valuable summary of our 
present knowledge of the morpholog\ and life- 
histories of the edible molluscs which form the 
material of those fisheries The keynote of the book 
is the insistence on that waste of greut natural re 
sources, and indifference to the needs of the future 
which have char icterised American exploitation Past 
generations nm> have believed that the natural wealth 
of the continent was inexhaustible but the present 
one by mercilessly clearing up what remains Ins 
established a record of waste wmdJ is probably with¬ 
out parallel in the history of peoples The picture of 
wastefulness and lawlessness presented by the account 
of the great Chesapeake oyster fishery given in this 
book will seem almost incredible to European readers 
even to those who know how State control of the 
sea fisheries h is generally given origin to a mass of 
futile and vexatious legislation We read of in 
sufficient surveys resulting only in insecure titles of 
conflicting laws of the utilisation of political 
machinery to secure immunity from State interfer 
ence and of an entirely inefficient fishery police 
The earlier oyster-dredgers are described as being 
commanded bj as merciless a bind of pirates 
is ever ruled a deck on tht high seas and minned 
by vagrants thieves and murderers or by newly 
arrived and ignorant foreigners The crews of these 
vessels suffered abject slavery and unspeakable 
cruelties They formed one of the most depraved 
bodies of workmen to be found in the countrj The 
Baltimore vessels established a record of crime and 
cruelty such as has rarelj been equalled Ihe fishery 
was entirely the exploitation of originally very rich 
natural beds and it is not surprising that depletion 
of these has taken phcc to such an extent that many 
areas arc now barren 

The natural reaction to such a condition of affairs 
is scientific investigation competent and honest sur- 
veung and the study of methods of cultivation This 
side of the question is illustrated by an account of 
the great oyster fisheries in Long Island Sound and 
adjacent waters Here State control has suppressed 
disorder, and has established security of tenure in the 
case of the partition of the sea bottom among the 
holders Methods of cultivation—seeding culling, 
deposition of cultch and destruction of starfish and 
other oyster enemies—have made the sea vastly more 
prolific than in natural conditions, and so we find 
an output of enormous proportions and steam dredg¬ 
ing vessels without parallel eisewhere among fishing 
nations The same line of development is already 
indicated in the case of other American shell fisheries 
The parts of the book dealing with these matters—* 
the history of the industry and the methods of cultiva¬ 
tion-will prove most interesting to general readers 
and to those who study fishery questions but the 
purely scientific chapters in Prof Kellogg’s book are 
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also of great value The first three chapters and 
some later ones, give a good account of the life 
histories of the oyster the clanis (Mja and Venus) 
and the scallops (Pecten) One chapter deals with the 
ciliary mechanisms in some of these animals and 
being based on original observations contains much 
that will probably be new to most zoologists There 
is also an interesting chapter on bivahe molluscs in 
relation to human disease Prof Kellogg s book mav 
confidently bo recommended to all biologists interested 
in the economic side of their science J J 


THE FAUNA Ob CEYLON 

L ber dte Geschichte der Tierwclt von Ceylon By 

b Sarasin /ool^ Jahrbucher suppl 12 part 1 

Pp 160 (Jena ischer 1910) Price 7 marks 

INCE this elaborate piece of work embodies the 
results of the biological investigations under 
taken by the Messrs Sarasin in Ceylon during a 
protracted period it has good claim to rank as the 
most authoritative attempt to explain the origin and 
relationships of the fauna of that island jet published 
It is however reallj more than this ns it embraces a 
survey of the relationships and probable migrations of 
the faunas of south-eastern Asia generally and their 
connection with that of Africa Very valuable arc 
the details given with regard to the geographical 
range of the various genera of mammals reptiles 
molluscs planarians and worms constituting the 
Ceylon fauna Ceylon, which long formed a portion 
of 1 Gondwanaland • and Is thus of great antiquity 
appears to have been isolated from the Indian main 
land during the whole or the greater portion of the 
Pleistocene period 

From this antiquity—in which the island presents a 
striking contrast to Celebes—the fauna of Ce\Ion 
displays unmistakable evidence of a very mixed 
origin, both as regards space and time Not fewer 
than three epochs of connection between the Oriental 
region and Africa have left their impress on the 
Ceylonese fauna one of these periods of union being 
pre-Cenomamen while a second was Siwalik Special 
emphasis is laid by the author on the part plajed 
during the Eocene in the evolution of the fauna of 
Ceylon by the irruption of the Deccan traps which 
for a considerable period formed an impassable bflt 
dividing the peninsula into a southern area including 
Ceylon and a northern area Even after the cessa 
tion of volcanic activitj communication betw'een these 
two areas was grcatlj restricted consisting of one 
track on the western and another on the eastern 
side of the peninsula and even then practicable only 
to animals capable of withstanding a considerable 
amount of drought The Siwalik connection the 
author considers took place by way of Baluchistan 
Persia, Arabia and Syria or possibly to the south 
of Arabia by way of Socotra, and the author agrees 
with Dr Arldt that the connecting area was origin 
ally clothed with forest, and that the affinity of the 
faunas of the African forest-zone the Malay countries 
and southern India and Ceylon may be accounted for 
by the subsequent deforestation of the tract, and the 
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retreat of the animals to districts where suitable con¬ 
ditions still remained 

Dr Sarasin likewise admits a former connection 
between Cejlon and eastern Africa and Madagascar, 
but considers that a chain of islands will explain the 
facts of the case and that recourse to a continental 

Lemur la is quite unnecessary He likewise accepts 
a connection with the Malay islands probably by way 
of the northern part of the Bay of Bengal and has 
also something to say with regard to the South 
American affinities of the Indo-African fauna In 
Ceylon itself the older forms of life such as plana- 
ruins worms and molluscs have a very different dis¬ 
tributional history from those of the later mammals 
and thereby present another contrast to Celebes 
where the advent of all was synchronous A valuable 
digest of the previous literature concludes this excel¬ 
lent piece of work R L 


THE PHILOSOPHY Ob bXPERIENCF 
The Principles of Pragmatism a Philosophical Inter 
pretatwn of Experience Bv II Heath Bawden 
(Boston and New \ork Houghton Mifflin Co 
1910 ) Price 1 50 dollars net 
HIS Is an altogether admirable exposition of 
the views which art usually associated with the 
names of Peirce James and Dewev in \nicnca, and 
Schiller in 1 ngland It docs not claim to construct 
a system but onI\ to show how wc may establish 
the basal conceptions of a new philosophy of expert 
ence 

Pragmatism is the reaction from a speculative 
philosophy which was out of touch with the affairs 
of men The practicil man follows with interest the 
development of a working hypothesis in science but 
is impatient of speculations on the infinite and eternal 
He values thinking but he insi Is that thought shall 
keep close to experience He has no use for empty 
abstractions The metaphjsicnn has spun a universe 
out of his own inner consciousness and tries to make 
the facts fit his sjstem The pragmatist seeks the 
cooperation of the man of sc it nee in constructing a 
philosophy which shall be accurate in method and 
shall fit the facts 

Philosophy must start not with a great birst Cause 
or absolute but with concrete workaday human 
life It must tr\ to understand experience here and 
now' and from that as a basis proceed to work out 
ward to the metaphysical problems Ml the problems 
of origin and destiny need to be re stated in terms of 
present experience Such a procedure if it docs not 
much reduce the number of mj stories which lie about 
us, will at least sayt us from multiplying them un- 
necessaril) 

The question of immortality for instance turns on 
the nature of individuality In spite of all the argu¬ 
ments—theological intuitional revclational ethical 
and what not—most persons find their faith in a 
future life scarcely more than a wish Whv? Because 
the self for whose immortality the> hope is an unreal 
abstraction 

* The self is conceived as a particularistic entity 
with barriers to other selves While, in society, indw 
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viduals are recognised to be function 1 of each other, 
at death they are supposed to shrivel into isolated 
and alien units 

The only future that is possible is an immortality 
of function An organism is nothing but a centre 
or focus through which the world-energy operates 
When the organism is lost in what we call death the 
function may well enough go on in terms of more 
subtle forms of energetic activity (cf Prof James & 
little book, * Human Immortality ’) 

Perhaps if a criticism may be ventured modem 
1 psvchology-without-a-soul ’ has become too much 
afraid of being metaphysical A function must be a 
function of something If there is an act, there must 
be an actor who is, in a way, greater and more real 
than the act A soul-entity then is justified It is 
as reasonable to posit it as to posit a surviving 
function 

But the volume is full of deep and careful thinking 
and is suggestive and stimulating even in its more 
questionable doctrines The analysis of conscious¬ 
ness, and the chapters on the test of truth and on 
mind and matter are particularly good 


SOME GERMAN MATHEMATICAL TREATISES 

(1) EtnfUhrung in die Vektotanalysis mtt Atm end- 
ungen auf die mathemahsche Phystk By Prof 
Richard Gans Zwefte Auflage Pp x+126 
(Leipzig B G Teubner, 1909) Price 3 60 marks 

(а) Die Vek tor analysts und thre Anwendung tti der 
theoretischen Phyiik By Dr W v Ignatowsky 
Teil I Die Vektoranalysis pp vii+112 Teil II 
Anwendung der Vektoranalysis in der theoretischen 
Physik Pp iv+123 (Leipzig B G Teubner, 
1909-10 ) Price 6 marks 

(3) Vorlcsungen tur Einfuhrung in die Mechamk 
raumerf(Mender Massen By Prof Alexander Brill 
Pp x+236 (Leipzig B G Teubner 1909) 
Price 8 marks 

(4) FunkHonentafeln mtt Formeln und Kurven By 
Prof Eugen Jahnke and Fritz Emde Pp xu + 176 
(Leipzig B G Teubner, 1909) Price 6 marks 

(5) D« Zentrtfugalkraft By Prof Friedrich Poske 
Pp 80 (Berlin Julius Springer, 1909) Price 
3 marks 

(б) Interpotatumsrechnung By Prof T N Thiele 
Pp xtii+*73. (Leipzig B G Teubner 1909) 
Price 10 marks 



such general acceptance in Germany that treatises 
and memoirs on subjects of mathematical physics are 
now often hardly intelligible to readers who do not 
possess some familiarity wfth the notations and pro¬ 
cesses of the calculus In question A demand has 
dub arisen for elementary expositions limited to what 
is absolutely necessary for physical purposes. The 
fits* book on our ttst, now in its second edition, is 
written mainly with a view to die el ect rica l applica¬ 
tions. It deals In a dear and simple fashion with 
the fundamental operations, and then passes on to 
die discussion of vector-fiekbL An interesting chapter 
on * tensors, * which have a bearing on the theories 
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of stress and of quadratic moments, is ad de d The 
work closes with a few elementary applications to 
hydrodynamics and electromagnetism It may be 
commended as giving in a very brief compass almost 
ad that is of importance to the physical student 

(a) This work consists of two parts In the first of 
these Vector analysis is developed from its foundations 
as an independent discipline, without any reference to 
Cartesian or other special geometrical coordinates* 
The author claims some degree of novelty for his 
methods of exposition we think with justice In 
particular the intrinsic nature of Hamilton’s operator 
V, whether as applied to a scalar quantity or by 
scalar multiplication to a vector or by vector multi¬ 
plication to a vector is here explained with great 
insight and (we believe) originality The passages in 
question may be recommended tor the notice of those 
who have felt the inadequacy of the usual Cartesian 
treatment of the matter The theorems of Green and 
Gauss naturally present themselves for discussion 
and as in the preceding work a chapter is added on 
tensors The second volume contains a number of 
applications to elasticity, hydrodynamics, electricity 
and crystalline reflection 

(3) This is a course of lectures on the dynamics of 
continuous systems written from a special point of 
view The inspiration is derived from Hertz but the 
author prefers to employ Gauss’s principle of least 
constraint rather than the Hertzian law of the 

straightest path The treatment is somewhat 
academic, m the sense that stress is laid on unity of 
method rather than on the specific interest of the 
various topics discussed, but it is marked by clearness 
and great mathematical elegance The subjects con¬ 
sidered include the kinetics of rigid bodies and of 
fluid and elastic media and finally the electro¬ 
magnetic theory of light On one point a protest 
should in the opinion of the present writer, be 
entered Tho notion that the apparent potential 
energy of a dynamical system may be accounted for 
as the kinetic energy of latent internal motions 4 is 
here as in many recent Continental writings attri¬ 
buted too absolutely to Hertz If nowhere stated 
so explicitly, perhaps it must have been present to 
the mind, not only of Lord Kelvin, but of all students 
of his various expositions of the theory of gyroetatic 
systems to say nothing of the well-known “kinetic 
theory of elasticity 

(4) This is intended as a supplement to the 
ordinary tables of mathematical functions Of 
recent years a great deal of work has been 

! done especially in this country, in tabulating the 
functions which occur in various important problems 
of mathematical physics, but the results are scattered 
in the proceedings of societies and in scientific 
I journals, and are often unavailable, and even unknown, 

! to those who have most need of them The aethers 
0f the present treatise have caOected a number of such 
! tables and have appended explanations of tha nota¬ 
tions, and lists of the important formpUa The whole 
is brought within a moderate Compass by*' Vefbtetihg 
the entries to four Sigstfftatot flfuresj tide is, of 
oourse, ample for most physical purposes, *pd ansfp 
than sufficient for graphical r epresentation Wo arc 
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glad to note that the author pays a tribute to the 
British Aaaodation Committee on Mathematical 
Tablet, the activity of which has, unfortunately, m 
recent times somewhat slackened The collection in¬ 
cludes tables of the sine-integral, cosine-integral and 
exponential integral, the Fresnel transcendents, the 
gamma function, the error-function, elliptic integrals 
ephencal harmonics, and the Bessel’s functions of 
both kinds. Especially welcome are the tables of the 
Utter function in which the argument is complex 

Every worker in applied mathematics will applaud 
this publication, and will wish it such success that it 
may be speedily followed by new and still more com 
prehen give editions 

(5) A philosophical discussion of the nature of 
centrifugal force is hardly suited for review in these 
pages Such dispersions are apt to resolve them¬ 
selves Into verbal questions and we fear that the 
present one is no exception The author Insists, for 
example, on a distinction between motive forces 
and resistances the tension of a string being 
reckoned as belonging to the former category, the 
pressure of a smooth surface to the Utter 1 The tract 
is lengthy and diffuse 

(6) A formal treatise on the theory of interpolation 

from the former professor of astronomy at Copen 
hagen U sure of respect The present work is care¬ 
fully written, and apparently from an independent 
standpoint. There is indeed hardly any explicit 
reference to the work of previous writers other than 
Newton and Lagrange and novel notations are intro¬ 
duced freely without any reference to accepted forms 
which have long been in general use The author 
cUims for the subject an important place in schemes 
of mathematical instruction To this we can hardly 
assent, processes of interpolation are, of course con 
stantiy required, in one form or another, but a 
systematic study of the subject as an independent 
discipline would in the case of most students be an 
unnecessary infliction The case of those who are 
training to become experts In certain special subjects 
is of course, different H L 

OUR BOOK SHELF 

An Introduction to Petrology By F P Mennell 

Second edition Pp viii+204 (London Gerrards, 

Limited, 1910) Price 8s net 
This is a pUin and clearly written introduction to a 
branch of geology that has assumed much importance 
among students, and it has the merit of including a 
short description of the minerals that go to make up 
rodcs. Hie author’s personal studies, as is well 
known, have been carried on mainly in Rhodesia, and 
there fa something pleasant in finding familiar facts 
illustrated from Bulawayo Kimberley or the Rand 
The nalhade structure of basaltic flows Is thus well 
seen in the view of the Zambezi gorge on p 93 In 
addition, we gain by the introduction of tite results 
J* weathering on rocks and the remarkable 

banded ritteeous ironstones of South Africa (p 180) 
are referred to the concentration of mineral matter 
in a stratified series near the surface 

Theoretical questions are touched on sufficiently 
to arouse interest, and a sane balance seems to be 
preser ve d between what can be seen In the field and! 
what may bn variously Inferred. The discussion of] 
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the absorption of schists and sediments by the granite 
I of the Matopos and Mashonaland is sustained by evt* 
dence that seems convincing, and it has been our good 
fortune to go over something of this ground In the 
company of the author The arguments derived from 
the amphibolites (p 171) might have been supported 
by work of earlier date than that quoted such as that 
done in Saxony and round Mont Blanc but the intro¬ 
duction of matter of this kind, of chapter xiii (on 
the origin and variations of igneous rocks) and of the 
well-reasoned chapter \ix on metamorphism show 
that the author regards petrology as far more than 
the mere description of rock specimens Enough is 
said on each point to show what researches lie before 
the worker in the open country 

Simple and descriptive as the book is, it will un¬ 
doubtedly encourage thought in all who read It The 
Illustrations are excellent, though we should like 
fewer rock-sections and more landscapes such as that 
on p 101 Very few misprints— Brux for Brilx * 

Fougui for Touquc and entectic for 

eutectic ” twice on p 89—have been noted The 
formulae of the silicates might be modernised in the 
next edition since comparison is thus rendered more 
easy On p 70 the resemblance between kaolin and 
terpentine is unnecessarily obscured by a small differ- 
cnee of method \ comma. is wanted in the dolomite 
formula on p 75 but is not this better written 
MgCa(CO t ),* The change of appearance in a section 
of calcite when the polanser is rotated beneath it 
(p 75) is due to differences in relief ’ at the sur¬ 
faces and not to differences of absorption within the 
section This well-printed book as a whole is a very 
pleasant one to reaa G A. J C 

Map of Eastern Turkey tn-Asia Syria and West 

Persia Scale 1 [2 000000 or 1 inch=31 56 miles. 

(London Royal Geographical Society 1910 ) 

The issue of this map occurs at an opportune moment 
Public attention has been much directed lately to the 
once fertile strip of country that lies between the 
deserts of Arabia on the one hand and the mountains 
of Asia Minor on the other It is needless to dwell 
here on the visions of the past that a mere Inspection 
of tiie names on this map will call up in the mind of 
the historian Looking to the future alone it is 
obvious that wc have before us the representation of 
a piece of country destined once again to play an 
important part in human histor) and to be the scene 
of a busy commerce and a thriving agriculture What¬ 
ever be the political difficulties now blocking the 
way it is certain that before very long we 
shall see the construction of the railway join- 
ing the Mediterranean with the head of the 
Persian Gulf a route possibh extending through 
southern Persia and Baluchistan to India itself In 
the more immediate future we shall see the rich land 
that lies between and about the great twin rivers wake 
from its sleep of four centuries and water again flow 
through canals and Irrigation channels long choked 
with the desert sands 

The report on the irrigation system recently pub¬ 
lished by sir W Willcocks makes it clear that with 
no great engineering difficulties and even with no 
great expenditure of capital some at all events of 
the old Irrigation works can be reopened and a large 
area Of land once more taken into cultivation The 
enterprise and energy with which this work is now 
actually being taken up is the best evidence of the 
change that has come over the spirit of Turicish 
administration since the advent of constitutional 
government 

U is sincerely to be hoped that the prime importance 
of carrying out an accurate survey in advance of agri¬ 
cultural development will not be teat sight of In 
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this matter the example of Egypt should be constantly 
borne In mind both as showing the difficulties and 
loss incurred when survey is allowed to lag behind 
the necessities of land development and taxation and 
nlso as an example of the methods upon which the 
cadastre of such a piece of country should proceed 
The map before us is produced in the excellent style 
that its origin would lead us to expect and the thanks 
of all geographers are due to its compilers and pub¬ 
lishers r H H 

Th** Anatomy of the Common Squid J ohgo Pcaht 
Lcsueur By L W Williams. Pp \\ +02 
(leyden late E J Bril! nd ) Price ioj 
This work, published qnder the patronage of the 
American Museum of Natural History, but printed in 
Holland without date is a very complete and well 
illustrated description of the anatomv of one of the 
commonest Cephnlopods As such it should meet 
with a warm welcome from all serious students of the 
mollusca We believe the squid is a type not usually 
dissected by zoological students in this countrv but 
for the sake of comparison at any rate the work 
should find a place in the zoological labor# tor \ 

We do not expect very much in the wav of novelty 
in a memoir of this kind, but the author is to be 
congratulated on the important discovery of a pTir if 
giant nerve-cells situated in the pedal ganglion and 
each giving off a giant fibre The giant fibres pass 
backwards to the centre of the visceral ganglion 
where they cross one another forming a chiasma , 
each fibre then passes on through the vmcero-stellate 
connective to the stellate ganglion of the side opposite 
its origin where it dividis into a number of branches, 
one of which enters each of the larger nerves given 
off from that ganglion There appears to be no 
doubt about the facts of the case which are suffi 
ciently remarkable but the term chiasma hardly 
seems suitable for the simple crossing of t single pair 
of fibres According to the author, this is the first 
time such fibres have been described in any mollusc 
though similar structures nre of course w idelv distri 
buted throughout the animal kingdom We may 
mention that in the first text figure we have what 
seems to be a variation of Lankester s well known 
schematic mollusc which does not appear to us to be 
any improvement on the original 

The Siege atid Conquest of the North Pule By 
George Bryce Pp xvi + 334 (London Gibbings 
and Co , Ltd 1910 ) Price 7s 6 d 
As a record of a group of Arctic journeys which had 
the object of attaining the North Pole, this volume 
has a real value It gives usually in the explorers* 
own words the most stirring stories of the F ir North 
irmy of which are now difficult to procure in the 
original form Ihe record only deals with the last 
hundred years the three centuries of earlier efforts 
being dismissed in a brief introduction The expedt 
tions chronicled are those of Parry in 1837 Kane in 
1853-5 Hayes in 1860-1, the German expedition of 
1869-70 the Polaru expedition of 1871-3 the 
Austro-Hungarian expedition of 1872-4 the British 
expedition of 1875-6 the voyage of the Jeannette 
fn 1879-81, Greely’s in 1881-4 Nansen’s in 1893-6 
Sverdrup’s in r898-iqo2, the Duke of the Abruwi s in 
1899*1900 Peary’s from 1886 to 1909 and lastly 
Cook’s in 1907-9 There were of course several 
other expeditions in the period covered, some such as 
Andrfe’s avowedly aimed at the pole, others like 
the Jackson Harms worth the Ziegler, and the Well¬ 
man expeditions in which the attainment of the pole 
was at least as much an object of ambition as was 
the case wtth Nansen, and much more so than with 
Greeiy or Sverdrup We *re indeed inclined to 
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suspect that the hope of gaining the fame of first 
reaching the pole has animated a good many ex* 
ptorers whose ostensible ideals were more modest 
The author's comments and criticisms are few but 
usually sound, und we arc the more surprised to 
find that in the light of the adverse opinion of the 
l mversltv of Copenhagen he was able to say it 
is impossible it present to pronounce a final judg¬ 
ment on the story of C 00k s journey in 1908 The 
summing up is strongly in favour of Dr Cook s. 
claim and Mr Bryce docs not seem to be staggered 
hv the coincidence of a group of highly improbable 
statements He senouslv reproduces without com 
ment or criticism the absurd assertion that after 
finding a latitude of 89° 59' 45*, the explorer 
advanced a distance equd to the 15* With the 
exception of the last chapter however we can com 
mend the book unreservedly as giving in brief compass 
n graphic account of many of the greatest trials oF 
human endurance rhe sketc^Hiaps suffer from the 
common fault of being o\er-f^dilced but they help 
the reader to follow the narratives all the same 
] he author does not point out but the book itself 
l>onrs abundant testimony to the fact that the 
greatest results have been gained since the naval or 
military organisation of polar expeditions has been 
abandoned and the personal amtntibn or scientific 
zeal of the leader has become the driving power of < 
small well-equipped party strong in the realisation of 
the lessons of past failure 

I os fttats physiques de la Mafttre By Prof Ch 
Maurain Pp 327 (Pans F Alcan 1910) Price 

3 50 francs 

This book is as the title suggests an exposition of 
the properties of matter in its various states The 
author confesses however in his introduction that he 
is principally concerned with the properties of crystals 
the different states of solid bodies liquid crystals and 
colloids Thus we find onlv twenty three pages de 
voted to the study of ghscs and rather more than 
fifty to that of liquids Prof Maurain has found it 
convenient to preserve the old divisions of solid, liquid 
and gas but he points out that the distinctions are 
as regards degree only and that no properties are 
peculiar to a particular state 

The treatment is practically devoid of mathematics 
The contents of the book arc mainly a collection of 
experimental facts particularly those which have been 
brought tc light bj the use of the microscope and 
ultramicroscopc The former as applied to crystals 
and the latter to emulsions and colloids have recentlv 
widely extended the knowledge of these states of 
matter 

There are in all eleven chapters The first is de¬ 
voted to ^ases tnd gaseous ions Reference is made 
to the kinetic theory and estimates are given of the 
sizes and masses of the molecules The second chapter 
deals with the properties of liquids Much attention 
is paid to the question of the thickness of liquid films 
ana its bearing on the molecular dimensions, and 
there is also included a discussion of the various 
methods of estimating the molecular weights of sub¬ 
stances In the next three chapters the properties of 
solid bodies are fully treated The various systems of 
crystals are defined and examples are given of tticAr 
directed properties relating to thermal and electrical 
conductivities elasticity magnetism, and optics The 
crystalline structure of solid bodies as seen through the 
microscope is described, and is applied to explain the 
various properties of metals Chapter vi dealt mainly 
with the production of double refraction in Isotropic 
bodies by external means such as mechanical pres¬ 
sure and electric and magnetic fields Liquid crystals 
form the subject of chapter vii The Special properties 
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of thin solid films arc next treated, Including Quincke a 
experiments on the range of molecular action Chap¬ 
ter ix is devoted to tne behaviour of homogem ous 
mixtures both liquid and solid, and chapter x to 
heterogeneous mixtures such ns alloys ana mixtures 
of salts The concluding chapter concerns colloidal 
solutions their preparation structure &c 

Ihc book as a whole is very good It contains n 
large fund of information clearly put and in logical 
order It is therefore both readable and instructive 

Aids to Mtcroscoptc Diagnosis (Bacterial and Para- 
sitic Diseases) By Capt E Blake Knox Pp 
vui + 156 (London Batlliirc lindall and Cox 
1909) Price 2$ 6 d net 

iuis little book is a rdsutnt of clinical methods as 
applied in the diagnosis of bacterial and parasitic in 
feclions of man and contains a large amount of 
useful matter in a small space It is not meant to 
take the place of ordinary text books on these 
subjects but to be ,used for revision purposes and 
will be found handv by travellers who are umble to 
burden themselves with many books Protozoal 
organisms such as malaria trypanosomes and spiro- 
chaites filaria puhogemc bacteria md the diseases 
they cause pathological secretions the qjsontc index 
and vaccine therapy arc all dealt with together with 
the methods required to demonstrate and isolute the 
causative organisms 

We have noticed a few slips and omissions e g 
the Streptococcus pyogenes is spoken of as the S 
pyogints aureus no mention is made of the fact th it 
the Staphylococcus pyogenes group liquefies gelatin 
while the Staph ccrtus group dots not, it is question 
able if the tubercle bacillus can ever be detected in 
the blood, the term subtertian now commonly 
applied to the malignant form of malaria is not 
mentioned, toxin and not dead culture is used for 
the preparation of diphtheria antitoxin prophylactic 
V tccinntinn in cholera is given under ttu heading 
serum therapy &c Within the limitations stated 
by the author we think a useful purpose will be 
setved by this little book R T IlawLm 


lAfULuck on Southern Roads By Tickner Edwardcs 
I’p xv + ior (London Methuen and Co iqio ) 
Price 6 s 

Hbrk is a pleasantly written description of a journey 
of some two hundred miles through hve southern 
English counties on an unusual plan Mr Edwardes 
says My plan consisted in waiting by the roadside 
or strolling gently onward until something on wheels 
it mattered not what overtook me by dint of 
laying under use the whole gamut of country pernm 
bulatlon at length after many days of travel I 
found myself at my journey a end Having only » 
camera and a pack the author was able to go into 
every byway he fancied and investigate any subject 
which presented itself His account of his wander 
mgs and his illustrations will delight all lovers of the 
country 


Praenuncuic Bahamensts II , Contributions to a 
Flora of the Bahamtan Archipelago By C F Mills- 
paugh (Chicago Field Museum of Natural 
History 1909) 

This is the second fascicle of a contribution to a flora 
of the Bahamian Archipelago, issued by the Tield 
Museum of Natural History It contains observa 
tions on old species the establishment of the new 
genus Euphoroiodendron and the description of 
eleven novelties distributed among the genera Dondia 
Portulaca, Chamsesyce, Croton, Centaurium, Helio- 
troplum, Varronla Catesbeea and Callicarpa, col 
lected in fifteen different islands of the group 
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LETTERS TO THE EDITOR 

[The Editor does not hold htmself responsible for opinions 
expressed by his correspondents Neither can he undertake 
to return or to correspond with the writers of rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications ] 

Halley s Comet and Magnetic and Electrical 
Phenomena 

Halley s comet ha* been a source of interest to 
magnotlcians as w* 11 ns to 1 tronomers 1 he question was 
Would the proximity of the tomet s tall occasion a mag 
netic storm or would it not * If iht tail consists of Ucc 
trifled particles and if it were to envelop the earth then 
a magnetic storm app< ared a reasonable concomitant It 
was thus with some expectancy that 1 consulted the 
magnetic curves record'd at Kew on Muy 19 The con 
elusion that will be driwn from these and similar records 
will I suspect di pend som what on the temperament of 
the inquirer \ large magnt tic storm unquestionably there 
was not but there was disturbince 
Ihc position mav perhaps be best explained by reference 
to the internal 10ml lists that art published as to the mag 
netic character of individual davs Days are classed as 
o 1 or 2 according as they are magncricallv 
quiet moderate^ disturbed or highly disturbed laking 
the three years igo6 1907 and 1908 the Creenwich and 
Kew lists while diffmng in details agreed in putting 
p9 per cent of all th. di\s in class o 584 per cent 
in class 1 and 24 per c nt in class 1 2 No day 
practical!} is absolutelv quiet mid a good many da>s are 
so near the line of d inanition of rlisscs o * and 1 
that it is u good dial a matt r of chance to which they 
are assigned Again ther ar nn appn ciabk number of 
days so near the common mirgin of classes 1 and 2 
that they may well be assigned to cither Thus while the 
Kew and Oreenwich lists for thp three >ears mentioned 
each assigned twent> nine dais to class 2 only nlm 
teen days were common to both lists If then a day is 
chosen bv hapha/ird it is most like lv to be of disturbance 
class 1 while the odds again t its being of class 2 
art not so great thit if it should prove to lx of that class 
one im compelled to accept the coincident c as ncctssanlv 
11 ore than icc idcntil 

In the present instance whit was a prion the most 
probable event has happened Mav iq was undoubtedly of 
disturbance class 1 ' So far indeed as the declination 
curve was concerned the ihoue between classes o and 
1 * was not very cb ir but the horizontal force curve — 
while very far from b« ing highly disturbed- was un 
questionably up to the average class 4 1 level Ihe most 
rapid horizontal force changes occurred between 10 a m 
and noon the range of the large t oscillation being about 
507 (00005 CCS) Ther wire also ihanges of ncarlv 
the same size between o and 2 n m and again between 
: 3 and 5 p m The largest irrcguhr d climimn movement* 
occurred between o and ^ ani the range b* ing about 9' 

I ater in the dav there w re ome oscillitorv declination 
movements synchronous with tho 1 shown in the horizontal 
force curve but tin ir amplitude wis only i f or 3' 

As a rule da>s of rlnss o and davs of class 1 
disturbance occur in groups The present occasion follows 
the general rule From Mav n 10 *° no day except 
possibly May 16 was of lass o Mav 13 being the 
most disturbed There were horircntal force changes on 
the afternoons of M tv 17 and 18 similar in size to those 
on May iq The afternoon of Mav 20 wis also disturbed 
though less so Tin disturbances on May 18 and 19 were 
similar in magnitude to those which in 1902-3 accompanied 
what Prof Birkeland termed pol ir elementarv mag 
netic storms In the Arctic and if Prof Blrkelmd expected 
no more than a polar elementary storm from the 

passage of Halley s comet then I have little doubt that 
the special observations he has been making In the Arctic 
will have supplied him with wliat he was looking for 
At it was conceivable that the Intrusion of a comets 
tall Into the earth s atmosphere might exert a visible effect 
on the electric potential I have also examined the Kew 
electrograms The electrograms from May 19 to May to 
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were throughout their greater part of, the usual fair weather 
type, the potential being neither specially high specially 
low nor specially variable There were however, 
two intervals between 8 40 and qao pm on May iq, 
and between 1 30 and 3 a m on May so, when there were 
rapid oscillations and negative potentials which were not 
accompanled^as is usually the case—by a rainfall visible 
in the rain-gauge curves Thunderstorms were however 
in active progress at the time at no great distance a good 
many peals of thunder being audibl^ in Richmond there 
was thus nothing in the electrical phenomena that is not 
adequately accounted for by the observed meteorological 
conditions C Chubb 

May si 


/ The Magic Square of Sixteen Cells A New and 
Completely Qtneral Formula 

Thu ancient problem To construct a Magic Square with 
sixteen consecutive integers, may be regarded as a special 
case of the general problem To construct a Magic Square 
with any sixteen positive integers no two of which shall 
he identical The solution ot the problem thus generally 
enunciated throws much new light upon the ancient special 
one and will, In fact enable us to classify and tabulate 
its 880 known solutions (8x880 if we admit reversals and 
reflections of the same square to be ** different 7 much 
more scientifically than has hitherto been done 
The following is the completely general formula for the 
Magic of Sixteen Cells — 


A ~~a 

C+tf+<* 

B + J-fj D -t 

1 

D + a-t/ 

B 

c 

1 

jA-o + rf 

C -i+d 

A 

D 

|b + *-4 

B + J 

|D - « - r 

. . 1 „ 

A — b+fj C + <* 


For (1) this formula obviously represents a Magic 
Square, since every row every column, and both the 
central diagonals sum to A+B+C+D 
Alao (a) It is a function of eight independent variables 
Let 5 be the sum of our sixteen unknown quantities 
then the constant total of the square will *>8/4 If 
three of the rows sum to S/4 the fourth row must do 
the same similarly with the columns 
Hence only eight of the ten given conditions are 
independent we navq to solve tight simultaneous linear 
equations involving sixteen unknown quantities The 
solution, If general must thus involve eight arbitrary 
constants Therefore the above solution which does 
Involve eight arbitrary constants, is a perfectly general 
one 

1 proceed to a numerical example If Amo, Bma 
CmS t>mc a*8, -9, Cm- to, d-a, our formula 

gives us a Magic summing in every direction to 35 — 


2 

6 

23 

14 

IX 

xa 

8 

4 


10 

5 

I 

3 

7 

9 

16 


It will be noticed that the number 19 fa used, and the 
number 15 is not. 

We have here an example of a Magic In Its simplest 
form, with none of the superfluous (accidental) relations 
such as appear among the components when those numbers 
h a p p e n to be consecutive and we see that the comple¬ 
mentary pairs ’* (each summing to half the constant total) 
upon which previous writers nave laid such stresl are a 
purely adventitious feature and have no real connection 
with the laws of construction of the square 

In the fourth volume of the 11 federations Math 4 - 
matlques' of Edouard Lucas (Paris 1894) are set out 
three theorems and three corollaries enunciating various 
equalities which must exist between the component 
numbers of every Magic of Sixteen Cells The proof of 
these takes up four pages and a half and requires twelve 
illustrative diagrams My formula proves them all by 
simple inspection 

It, In tne formula «—b, the square assumes the type 
which Frdnlcle designated by the letter 9 4 If a» — 6, it 
assumes the type which Frdmcle in his table left un 
marked Of the latter type them 'are exactly iso In 
consecutive numbers I append an example of each 
typo — 


£ 



— 

— 

——■ 

z 

12 

13 

8 

16 

9 

4 

5 

2 

1 

7 

14 

11 

*5 

6 

3 

10 


<d“7 

««6 




C=M 

tfa»B 


D»i4 

d-4*) 


1 

1 

9 

l6 

8 

7 

r 5 

10 

2 

14 

4 

5 

11 

12 

6 

3 

13 

(A *4 

B-.j 

C*»K> 



J 

< 7~-4 

dm I ) 


It must be borne In mind however, that a complete 
numerical solution of the 8 type necessarily includes the 
squares which Frdmcle marked a and $ because both of 
these are, algebraically, particular cases of the 8 
form 

My formula readily supplies an Infinity of solutions of 
the problem, To construct a Magic Square with sixteeb 
different prime numbers The following example (first 
published by me In the PaU Mall Gasette of February 36 
last) omits two only out of the first eighteen odd primes 
and sums to a far smaller constant than any other investi¬ 
gator has been able to obtain — 


—- 

— 

— 


X 

47 

*3 

53 

6 l 

17 

3» 

5 

39 

7 

59 

29 

*3 

43 

XI 

37 


( A-7 B-«v C-jt D-m 
I r-io W—4.) 

<c 

It is obvious that every ** Magic formed by the addition 
of two Latin squares is divided into equal quarters No 
prdof however, has up to nowtoeir given of the ' cot* 
verbs " of this proposition I will deduce the theorem from 
nygeaeral formula 

Theorem —Every 4* Magic In equal quartet) qan be 
i w t g eew d ps the sub of two Latin squares* 

That the form of the result may be mere c on ve ni ent, 1 

1 “Osnagw dt M j tMitflq o* * hr Molds, fa Bap* lfp) 
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re-state my general formula, with interchanged letters, as absorption of £ rays emitted from different radio-active 
below — substances Otto Hahn and Lise Meitner arrived at the 


A+<f 

C-a-rf 

7 

a 

1 

D+£ 

D + c-rf 

B 

C 


C + *-/ 

A 

D 

B-* + r 

B-* 

D+a+rf 

1 a — a + b 

C-d 


The condition that each quarter shall be equal to 
A+B+C+D is obviously a-c + d»o Substituting 
-a+c for d , the universal formula for a square in equal 
quarters is therefore — 


A-tf + c 

C — c B + a-^ 

D + d 

D + <x 

B C 

A-« 

B-* + c 

C + *-c 

> 

__ 

O 

B 

1 

D + c |A — a + £ 

C ta-c 


which, by putting A+a B+b, C+c, for A, B C re¬ 
spectively becomes — 


A + c 

C 

B + <x 

D + * 

D+« 

B+* 

C + c 

A 

C + * 

A+« 

D 

B +<r 

B 

D+c 

A+J 

C + a 


This is the familiar traditional form, being the addition 
of one Latin square (A B C, D) to another ( 0 , a, b c) 
It Is usually written (inaccurately) as if It involved eight 
arbitrary variables, Instead of seven 

Ernxst Bbeoholt 

Windsor House, Bream’s Buildings, E.C. 


Magnetic Deflection of £ Raya* 

Thk nature of the emission of a rays from radio-active 
bodies, aod the mechanism pf their absorption when pass¬ 
ing through matter are well known from the experiments 
of Rutherford, Bragg, and others. 

As regards £ rays our knowledge Is not so complete 
Although in recent years a large number of experiments 
have bee? undertaken in order to stuty the laws of their 
absorption, there still remains considerable doubt concern 
lag sstfdrat fundamental points From the study of the 
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conclusion that the 0 ru\t> In the same way as « rays, ore 
characterised by a definite initial velocity of expulsion 
For different £ ray products the velocity may, of course, 
be different but for a simple substance tins velocity is 
characteristic of the rays It was assumed by Hahn and 
Meitner that a homogeneous substance could be recognised 
os such by the exponential law of absorption by aluminium 
of the £ rays which are emitted 
The experiments of W Wilson were not in accord with 
this hypothesis He found that the exponential law is not 
a measure of the homogeneity of the radiation, but, on 
the contrary that homogeneous rays are absorbed according 
to a linear law 

In addition the experiments of Kaufmann and Bucherer, 
who obtained a continuous magnate spectrum of £ rays 
In their determination of e/m and v for those rays, 
appeared to be contrary to the view of Hahn and Meitner 
Smch a spectrum could not be obtained on the assumption 
of groups of homogeneous £ ru\ s 
During the last few months the authors have Investigated 
by a photographic method the magnetic deflection of 
£ rays and were able to Bhow that in some cases very 
well-defined lines of deflection can be obtained. Expert 
ments were especially successful when the active deposit 
from thorium served as source of radiation As Hahn 
and Meitner have shown this contains tuo groups of £ rays 
(ThA and ThD) The authors obtained In this case two 
distinctly separated lines in the magnetic field The hne 
due to thorium A which was further deflected was nearly 
as well defined as if it were produced bv a rays. Of 
course by use of a stronger field a third line fairly well 
marked was absorbed very near the ThA line the source of 
which we an not yet quite certain 
But it Is of Interest that Hahn and Meitner recently dis¬ 
covered a new easily absorbed £ radiation in ThX and 
that the photographic impression «hen using thorium X 
really gave one more Iin" as when using the active deposit 
alone 

Mesothorium gave a number of well-separated lines 
(about five or six) In this case the absorption experiments 
of Hahn and Meitner had already 1 negated a complex 
£ radiation 

In the case of radium we have not so fnr been able to 
obtain single bands This maj perhaps be ascribed to the 
fact that the £ rays from the radium products do not differ 
much in their velocities and that the bands were con 
sequently superposed the intensity of the magnetic field 
being only about 80 Gauss As a whole the photographic 
impressions produced by the hard £ rays nrr not very 
clear since the rays pass through the photographic film 
without appreciable absorption gi\ing rise to a secondary 
radiation which fogs the plate 
The authors have proved by their 1 xpcriments at least 
for several of the radio-active elements that these elements 
emit groups of £ rajs of definite velocity for which e/m 
and v can be separately determined 
A more detailed account of these experiments will be 
published elsewhere Otto von Baxyxk 

Otto Hahn 

Berlin May 1 

Peripatus papuens'a 

At the end of last June I received from Mr A E 
Pratt the well known naturalist a number of fine sped 
mens of Perifmtus which ho and his son Mr F B Pratt 
had found in New Guinea on their recent expedition to 
that island This is the first time Peripatus has been 
found in New Guinea It was found by Dr Willey in 
New Britain in 1897 and by Mr Muir and Mr Kershaw 
In Ceram last year (see Nature July 1 1909, p 17 and 
Quarterly Journal of Mtcrotcopical Science llti 1909 
P 737) The New Guinea specimen* were found in 
January, February Tnd March at Sptrajru at an elevation 
of 3*00 feet in the Central Arfak Mountains Mr Pratt 
in describing his discovery writes as follows —■“ After 
my son found the first specimen amongst the roots of the 
grass, we at once showed It to the natives* offering them 
a large knife (which is most valuable to mem) for every 
t po cla iea Quite sixty of the natives were searching for 
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the above months and >ou have the results so evidently 
thev aie not common in the part we were in The curious 
thing U that although we searched for weeks we never 
found another specimen The natives told me they found 
them at the roots of grass under stones, and at the damp 
roots of clumps of bamboo '* 

(jntU the Ceram species was described It was quite 
uncertain whether the Papuan species would when dis 
tovered be found to belong to the Australian type or to 
the New Britain t)pc or to neither Messrs Muir and 
Kershaw s discovery settled that point As a result of 
their work we know that Penpatue ceramentts belongs to 
the group Mclano-Perlpatus It was therefore to bi ex 
pectea that the Papuan species would belong to the same 
t\pe as Indeed it does I propose to name the species 
papuenxis with the following characters — 

Pertpatut papuenxis n sp Colour very similar to that 
of ( apo-Peripatus the principal pigments being a greenish 
blue and an orange Number oi legs is variable from 
twenty three to twenty nine pairs Legs with three spinous 
pnd«t Nephndial openings of legs four and five on the 
proximal pad Feet with three distal papilla* of whuh 
one is anterior one posterior and one dorsal Onital 
opening subtirminal behind the legs of the last pair Ovary 
small with small ova (size not determined) Oviduct with 
i receptaculum seinlnts Uterine embryos of very different 
ages in the same uterus Spirit specimens which have 
l>een killed extended reach a length of 3} inches 

From this it seems fairly clear that we are dealing with 
a Melano Peripatus As the specimens are admirably pre¬ 
served I hope soon to be able to work out the olh r 
characters A Sedgwick 

Imperial College of Science and Technology Mnv 13 


Thi Bibliography of the Biology of the European 8eaa 

Mav I through the columns of Nature direct attention 
to th* fact that the Bureau of British Marine Biology 
which for some time past has been engaged in the pre¬ 
paration of an extensive MS bibliography of the fauna 
and flora of the Luropean seas Is now making the expen 
ment of printing and circulating, in the form of a 
periodical the records which are thus being brought 
together ? 

I he number of scientific journals has inertTsed so 
enormously of hte and the output of biological work has 
now bttonie so vast that there would seem to be a ver\ 
real need of some means by which the student im> keep 
more fully in touch with the published work of his 
colleagues than is possible with the aid of the existing 
bibliographies alone it has already become quite impossible 
for thi specialist to himself search through all the various 
journals At as thev appear (even should he be fortunate 
enough to have access to adequate hbranes) and ut the 
same time to accomplish any research work of his own 

The bibliography of Furopean marine biology now in 
progress (the first port was published on April 2) in the 

Contributions from the Bureau of British Marine 
Biology alms at providing a full title-entry and summary 
of £he contents of every publication as it appears which 
is in any wuj concerned with the biology of the Furopean 
seas (including the North Atlantic Arctic and Mediter 
ran ran) These summaries will in general appear within 
a few week* of the publication of the works to which refer 
cnee is made while entries in the existing annual biblio¬ 
graphies are of course necessarily at least one or two 
\ears behindhand The analysis of works indexed by the 
Bureau is also carried very much further than is attempted 
in any existing bibliography , for instance a separate entry 
,n made for practically every mention of a stories In the 
work analysed in addition to the bibliography and 
unalvsls of current work the MS records o^the Bureau 
also include extensive annotated lists of the m.uine fauna 
and flora alphabetical reference lists of spccift and sub- 
ipccific names and synonym* particulars of typ* localities 
t\fKvspecimens Ac it is likewise intended to publish 
these records in the " Contributions * It -may also be 
mentioned that all entries are being printed in such a form 
as will admit of their use a* a card catalogue 

Th<nc is of course, no desire to make a profit by the 
publication of these records but, on the other hand, the 
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Bureau cannot afford to incur any considerable financial 
Iqss by the undertaking, and the publication of the biblio 
graphy will therefore not be proceeded with for any length 
of time unless there Is by an early date distinct evidence 
that sufficient support will be forthcoming to meet the cost 
of printing For this reason 1 would urge all who may 
be wilting to assist the undertaking to notify as soon u* 
possible their intention of subscribing The bibliography 
will, I am sure prove most useful to those interested in 
any department of marine research if only publication cun 
be continued for a sufficient period to enable the Con 
tnbutions " to become established Full particulars forms 
for subscription, Ac will be forwarded upon application to 
the undersigned S Pace 

6 Provost Road Haverstock HUl London N W 
May 11 

An Improved Weight Dilatometer 

The ordinary form of weight dilatometer Is troublesome 
to dry and fill and the filling takes much time \ir 
bubbles are removed with difficulty £nd after cooling 11 
a low temperature there is a risk ^ loss of mercury while 
weighing the dilatometer unless spetial precautions art 
taken 

To obviate these disadvantages the form of dllatomtti r 
here illustrated lias been devised The nook of the dilate 
meter is short and straight and is enclosed in a cylindrira 1 
tup projecting a few centimetn s above the neck und 
staled on to the body of the dilatomeUr 
To dry the bulb the cup Is fitted with a cork and a 
piece of tubing and con 
nected to the water pump Bv 
gently heating the bulb and 
exhausting moisture is u 
moved In the second form 
(Fig 2) air is draw- through 
the bulb by removing the clip 
and pad from the side tube 
To fill the simpler form 
Fig 1 dry mercury is poured 
into the cup by gently tap¬ 
ping the mercur> falls into 
the bulb The operation is 
repeated until the bulb is filled 
To remove air from the neck 
tho dilatometer is warmed 
and when the mercury oozes 
out the cup is re filled and 
the dilatometer pluced in ue 
water above the lrvri of the 
neck After cooling the excess of mercury is poured out 
of the cup The dilatometer is dried and weighed any 
mercury expelled b> rxpanmo/i being collected In the cup 
After heating to a higher tempenturc the expelled mercury 
is poured out and the dilatometer weighed after cooling 
In the form shown in Fig, a the filling is more rapid as 
air is expelled through the side tube when this is filhd 
with mercury the clip is fixed and the tube closed by a 
screw pad A V C Fknby 

The W)ggeston Boys' School I eicester May 11 


THE INTERyATIONAL ASSOCIATION OF 
ACADEMIES 

Fourth Meeting May 9-14 

F is now ten years since the association was in¬ 
augurated in a preliminary meeting held at Wies¬ 
baden and since then regular triennial assemblies 
have taken place in Paris London Vienna ar \d 
finally in Rome where the fourth meeting conducted 
under the presidency of Prof P Blaserna of the 
Accademia del Lincei, has just come to a close The 
representatives of the Royal Society were Sir Archibald 
Geikle Sir Joseph Larmor Prof Schkfer Colonel 
Prain, Prof Turner and Dr Arthur Schuster, In 
judging of the past activity and the prospects of the 
association it must be borne in mind that having 
no funds at its disposal* its influence must be mainly 
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a moral one It ia intended to coordinate international 
enterprises, to initiate and encourage undertakings 
and to act as an advisory body where advice is asked 
for either by Governments or by the many special in 
temational organisations which have recently sprung 
up The list of resolutions passed at each meeting m iy 
appear meagre to those who do not realise that they 
represent only the crystallised results of the discus 
sions which have come to an issue, and that it often 
takes a considerable time before questions can be pre¬ 
sented in a sufficiently definite form to admit of treat 
ment by an international committee which can only 
meet at rare intervals, but those who have watched 
the proceedings of the association do not doubt that 
it has justified its existence, and that there 19 aiv 
important future before it 

That part of the association s work which prevents 
the overlapping of international enterprises has been 
illustrated in Rome by the manner in which the 
proposal of the Swedish Academy to take international 
iction towards the prevention of the diseases of cul 
tivated plants was dealt with Fvcryonc agreed that 
the subject w is a most important one and fell 
within the province of the association but there is in 
Rome an International Agricultural Institute which 
might be expected to include remedial measures 
against the diseases of plants within its range of 
activity Apparently, however there are difficulties 
which hitherto hive prevented the Agricultural lnsti 
rule from attacking the problem, these are parti) 
financial, but partly also due to the terms of the con 
\ention under which the institute was founded After 
a full discussion the representative of the Swedish 
Academy accepted the following resolution which was 
proposed by Colonel Pram one of the representatives 
of the Royal Society — 

Die International Association of Academies of 
Science, while in entire sympathy with the proposal 
that lurther international cooperation in the study of 
plant diseases is necessary considers that the question 
of deciding what ought to be done in the direction of 
combating these diseases might appropriately be en 
trusted to the international Agricultural Institute 

In the event of its being found that the terms of 
the convention of 1005 under which it w is cst ib 
lished prevent the International Institute from c\ 
tending its activities so far as is desired in tht in 
terests of science and agriculture this assouition 
recommends that the constituent academies bring to 
the notice of thur respective Govirnments the desir 
ability of conferring adequate powers upon the Inter 
n itional Agricultural Institute 

\ further question in which the nssoci tlion m 
deavoured to prevent a possible overlapping of enter 
prises arose out of the proposal to give the support 
of the association to an international committee 
formed to prepare tables of physico-chemical con 
stants Here a consultation with the International 
Scientific Catalogue Committee seemed advisable and 
the following resolution was adopted — 

The International Association of Academies gives 
its patronage to the International Committee of 
Physico-chemical Tables and expresses the wish that 
this committee put itself into communication with the 
International Committee of the Catalogue of Scientific 
Literature 

The coordination of international scientific work 
which results from the extension of the patronage of 
the International Association of Academics to different 
independent enterprises is an effective method which 
deserves to be further extended The International 
Union for the Studv of Solar Phenomena has set 1 
good example in this respect bv asking the Asso¬ 
ciation of Academies to nominate one of the three 
rhembers of its executive committee Prof Ricci’* of 
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Catania, was nominated two years ago as the mem¬ 
ber representing the \ccudetnm dei llncei when that 
body became the leading acuaemy and he will hold 
office until the end of the year when a new member 
will be nominated by the academy which will next 
act as host to the Intern itional Association 
The scientific questions which are dealt with by the 
association are frequently handed over to autonomous- 
committees which regulate their own proceedings and 
act very much like independent international bodies 
All that appears at the meetings is a short report 
summarising the activity of the committee One of 
these committees deals with thf investigation of the 
functions of the brain and work** under the chairman 
ship of Prof Walde\cr of Berlin The work of a 
number of institutes specially endowed in different 
countries for the study of this question is thus co¬ 
ordinated and a more rapid progress is secured 
A very useful piece of work has been undertaken 
at the instigation of the Roy \i Soutlv with the 
object of introducing order into the chaos which reigns 
at present in the nomenclature of promimnt features 
on the surface of the moon The idwce of ill 
astronomers interested in the subject has bun 
obtained and a committn his been formed under 
the presidency first of M 1 oewv and since his 
death of Prof Turntr M ips of the moon ire being 
drawn by Mr Wesle\ front mips supplied bv tin 
Paris observatoru s and the dt t ills of thi numcn 
claturc according to a definite scheme agreed upon 
will then be prepared b\ Messrs S tunder-* aid Fran/ 
Questions whuh an of importance in the general 
theory of terrostritl lingnetism line been under the 
consideration of 1 special committee almost since the 
foundation of the i*»sociation I In gtntrtl magnetic 
survey of the ocean bisins which is bung ctrnul out 
by the Cirnegte Institution of \\ ishington is expected 
to prove of fund unent d importance 111 this respect, 
and the work of the committee is dorm mt at presc nt 
until that survey is more gt nerallv advanced 
The association his further mtensfid itself in the 
publication of the collected works of Leibnitz which 
is being promoted jointly b\ the Academies of Pins 
and Berlin, and in that ot Lufirs works which has 
been undeitaken b> the Sonet* hclutiquc dcs Sennets 
naturelles The issotution has more especially 
approved at its recent meeting the decision to publish 
all memoirs in thur origin il lingu igt It nn\ seuu 
strange that such appro* d should be muss in but 
it was called for b\ attempts lhat had been made to 
persuade the Swiss south to tr msl itc the Latin 
writings into a modern 1 ingu igo 

A few words should peril ips be sud on the literary 
side of the work of the association l he subjects 
dealt with included the prcpiratton of an edition of 
the Mahffbhfiritn and of m KncwJopitdm of 
Islam, of Greek documents and of a Corpus Medi 
corum Antiquorum further the vciv difficult ques- 
tion of an intern itional exchange b\ w cv of loan— 
of manuscripts belonging to public libraries 

That a young issocntion should still have to devote 
a considerable part of its turn to matttrs of organtsa 
tion is not surprising ind there is one question which 
is likely to oceppv its it tcntion verv seriously before a 
definite conclusion is reichtd Vt present the asso¬ 
ciation has no leg tl st itus not being subject to the 
laws of inv countn H cannot therefore accept my 
legacies and it is rumoured th it it his lost in conse¬ 
quence a verv consider iblc sum of monev The 
simplest manner to overcome the difficult* would be 
to establish a domicile in some country such as one 
of the smaller Mites of Europe It is claimed b\ 
some that other ad\anltgcs would iccrue to the asso¬ 
ciation if it had 1 definite home and its business 
matters could no doubt be curried on in 1 more satis- 
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factory manner: but at present there is still too wide 
a divergence of opinion to render a definite proposal 
generally acceptable In order to evade the difficulty 
at present preventing the association from having 
funds of its own, the committee of the association 
at a meeting held last year, at which nearly all thfe 
academics were represented passed a unanimous reso¬ 
lution recommending that the different academies should 
declare themselves ready to accept legacies or gifts 
to be held m trust by them for the purposes of the 
association When this resolution came up for dis¬ 
cussion at the present meeting, objections were raised 
by several delegates and the matter had to be referred 
to the several academies for an authoritative expres¬ 
sion of opinion Doubts were expressed in several 
quarters whether it would be advisable for the asso¬ 
ciation to be in possession of funds, and at any 
rate one delegate thought that it would be more 
powerful if satisfied with its present moral force 
Time, further reflection, and the force of circum¬ 
stances will no doubt lead to a generally acceptable 
solution 

By the admission of the Socidtd helv6tique des 
Sciences naturalles, which was decided upon almost 
unanimously, the association has established the im¬ 
portant, and 1 believe, wise principle that it attaches 
greater importance to the representation of countries 
fii which important work is being done and cf 
societies which take a leading part in such work than 
to the more or less exclusive tests of membership 
which a society may adopt The Swiss society is not 
an academy in the old and perhaps proper sense It 
may be the poorer for having no mediaeval traditions 
but it is the richer for not naving adopted without 
such traditions a mediaeval organisation 

Our association now consists of twent)-one societies 
and fears have been expressed that our work would 
become more difficult if the number were to be in¬ 
creased substantially These fears are not, perhaps 
groundless, if the addition of a new society does not 
moan the inclusion of new interests and of independent 
directions of activity Now if wc look at the proper 
balance of representation of such independent seten 
tific activity, it seems altogether anomalous that the 
British Empire should only be represented by the 
Royal Society and the British Academy The non¬ 
representation of India more especially denotes a gap 
which should be filled without delay Both on the 
literary and on the scientific side our vork has dealt 
with matters in which India is directly concerned 
The publication of the MahAbhflrata more espe¬ 
cially, cannot be earned out without substantial help 
from India, and at the present meeting in Rome it 
was announced that several of the Indian native 
rulers have subscribed to the undertaking In the 
Asiatic Society of Bengal, India possesses a society of 
full academic rank, and without it the International 
Association of Academies is not complete Some 
formal changes ui its organisation the dropping of 
the word Bengal from its title (I understand that 
its inclusion v was purely accidental and not originally 
Intended), and an increased activity on the scientific 
aide may be desirable, but even with its present 
organisation there is no reasonable doubt that a pro¬ 
posal coming from the Royal Society to add the 
Asiatic Society to the list of academies forming the 
union would be generally welcomed. 

In* his introductory speech Prof Blaseroa made a 
feeling reference to the death of King Edward, and 
several of the festivities prepared in honour of the 
{netting were modified hi consequence of the Court 
mourning A state dinner which the King had in¬ 
tended to give was changed into a private reception 
of the delegates and in place of a garden-party 
arranged for by Queen Mergberit*, the Quean enter- 
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tamed the-delegates informally one afternoon at her 
palace Soirees were given by the Syndics of the 
City of Rome in the Museo Capitolfno, by Prince 
Teano and by Countess Lovatelli, out these were as 
a matter of course, not attended by the British dele- 

S it m An interesting excursion by motor-car to 

tda including a visit to the important excavations 
which are being carried out in that locality, concluded 
the meeting Arthur Schuster 


HALLEYS OBSERVATIONS ON HALLEYS 
COMET, 1683 

I N the record room at the Royal Observatory, Green¬ 
wich are preserved nineteen manuscripts of 
Edmund Halley In one of these, Halley’s original 
observations of the comet afterwards called by 
his name were recently discovered by Messrs. 
Davidson and Burkett lhe book is of about octavo 
size, it appears to have been originally a college 
notebook On the cover Halley has written Edmund 
Halley his Booke and he douth often in it Looke 
Part of the book contains neatly written notes (m 
English) on geometrical conics, with carefully drawn 
figures, chiefly written on alternate pages The 
observations (in Latin) and calculations have been 
jotted down subsequently wherever there is room 
and in many cases have been written over the original 
contents of the book By a strange coincidence (it 
can I think, be no more than a coincidence) the 
observations now identified as those of Halley's 
comet, are interspersed among notes on the parabola 
It will be recalled that Halley’s researches which 
led to his discovery of the periodicity of this comet 
were not made until about twenty years after its 
appearance of 1082, in fact the law of gravitation 
was not published until 1686 It is, however well 
known that Halley saw the comet, but 1 believe that 
details have hitherto been lacking 
The observations now identified are given below in 
full, with practically no changes, except that punctua¬ 
tion has been added In the original symbols are 
used for the days of the week and the signs of the 
zodiac The observations, which must nave been 
made with the naked eye, are almost entirely align¬ 
ments with stars, they are of course, too rough to 
have any scientific value now but are of historic 
interest. Calculations to determine the R A of the 
comet from these observations are intermingled with 
them Although the observations can hardly be cor¬ 
rect to 15' six figure logarithms are used in the cal¬ 
culations 1 Halley however, did not use his own 
observations m his determination of the orbit of the 
comet The references to the ’hand,* * foot 
knee,” pastoral staff,* &c , of Botttes are Of some 
interest as illustrating the early method of specifying 
stars, based on the Almagest 
The year is not given, out at the observations are 
certainly those of Halley's comet, and the days of 
the week agree, we may supply the date, 1683* 


Saturday August 26, 7b 39' Culminant* 977° A.R., 
Comsta visas in lines recta cum Arcturo et capita 
Ophiuchi et ex altera part* cum Cord* Caroll et tecunda 
caudss Urts Muons vel lines recta a cometa ad x** 
caudae Ur** Major!* rellnquebat in oonsequsntis atellam 
dletam Cor Caroll 30* A*R * 

Tuesday, August 90 yh 15' Comsta la finea recta 
cum Arcturo et medium inter dust pr ebs d s ntet Coram, 
Item in alters lines per Crir Caroll quae rdfiaqusbat In 
coaseq stellam in radice caud* Uram Materia 30', Hem 
In itttn per genu prated. Roods et medium Inter con- 


tiguds dorsi, item in altera per genu sequins et qftod^iater 
3 m et 4** Serpends Ascent Recta Comet* 198° drdter 
Wsdnssiay August 30. Culminaate »8o 0 A.R., visas 
est Comets In lines recta quw transieas gtfnu pnsced. 
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Bootes rehnquebst 15 ad ortum [ ? onentem] stellam humeri 
prssced Bootis altera recta duct a per Cometam ct genu 
soquen* Bootis trannvit medio loco inter et 3*“ 
Herculu et parura forsam ao minuta rehquerat rectam 
per Arcturum et 8“* 

Thursday August 31 Cometa in linea recta cum crurr 
pmted Bootis et cubito sinistrse man us Hint nubtt. 
Horisontl vicinso Cometam excepere 

September 4 Cselo undique sereno culminante a86° A R 
Cometa visus eft in linea per Arcturum quae transivit inter 
duas claras in Humeris Lrsse Mi nor is propius vero mmon 
quam majon | intervalli item altera recta per genu 
pranced Bootis reliquit in antecedent! am i 4 ® 1 caudm Ursa 
Majorib i° 00 cirwtcr altera recta per genu seauent> 

Bootis quasi strinxit precedentem Coronso vel reliquit 
forsam 15 ad orientem altera per caput Ophiuchi reliquit 
lucidem colli Serpentis 15 aa clustrum den quo linea 
ducta per Lancem Boream transivit medio loco inter duas 
sequentes m Irapezio Sigittarii 

September 8 Jam statim occasurui Cometa videhalui 


observations No record is made of an observation on 
September 10 but in HimsUtd * Hibtorue 
Cselestis there is a note that it w is seen through a 
gap in the clouds b\ Dr H ille\ on this date but 
could not be referred to stars after whuh on account 
of its nearness to the sun and increwng south dc 
eh nation it was not seen agun 

\ S Fddinc iov 
(Tor the Ivlr n nur h >yat) 

SOMF NEW ORMIIIOIOOICU UORkS 1 

(1) * *T*HE Home life of i trolden Eagle is a valu 
•L able contnbutu n to the hist >ry and 
psychology of birds ll reminds one of the daily 
entries in the hospit ll * ird schedule of an interest 
ing maternity cise bv tht imdit ll ilhccr in charge 
to whom unsetn hav been n veiled instincts of 



in linea recta ducta per Lancem Boream ct medium cap 
Sagitt&ru itemque in altera per Arcturum qum reliquit 
In consequentiam prmcedentcm m manu Bootis $0* carater 
vidabatur estunatione Libra »9 d 40' 

SafUtnbtr 0 Eadem hora visus Cometa in linea recta 
per I«aqc om Boream qu<B transivit grad unum infra de\ 
trum genu Ophiuchi, itemque in altera per crus sequent 
Bootis, quae transivit medio loro inter supenorem colobon 
et caput Bootis, item linea ducta per Arcturum medio 
«rat loco inter praced manus Bootis et ult caudss Urs* 
Idajons 

A pago is torn out at the beginning of the book 
which may have contained observations prior to 
August a6 There is a note in Halley’s handwriting 
on the Inside of the cover August 16, pnraum virus 
ad lmtfum Looms ” which evidently refers to this 
comet, but need not necessarily refer to his own 
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mother and child which would never b displayed 
during the ordinary visitition Mr Micphuson is to 
be heartily congratulated m the compl* tencss of his 
record and on the do^ed persiverancc with which 

If) The Home Ilf* of a Ooldc Eagle Photograph* I sad Ducnbad 
by H B Mtcjinnoo. Pp 45+3* ■» !*•* (London W thirty 

an \ Co 1909 ) 

(a) BottotJo of the Britreh Om tholog rt* Club Fd ted bv W R Og Ivw 
( ant Vd xxiv Report 00 tha I nn gra ■of 4 ' mmar Re dents 1a the 
Sp g of 1908 also Notes on the M gra Moven enls and Record* 
e « ved from Lighthouse* and L gh « 1 da g he Autumn of 1907 
Bv the Committee appointed by the Britisl Om thol iwta U b (London 

O^atSogM ofi&iiad an B rd B> John Macoun and JammM 
Maco Pp viB+76i + *vii (Oiuwa Gover nent Print ng Bureau 

IQOQ») 

(4) The Birds of the Leeward lslanls Car bbeao Sea. By C B 

Co y (Chicago Field Mu eum of Natural H *lor\ 1909) ,, 

(5) Birds of lUiaoit and Wucona u By C B Cory (Chicago Field 
Museum of Natural History 909.) 
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he earned out his observations under weather condi 
lions of the most trying and discouraging sort Wind 
rain, sleet and intense cold companioned nim through¬ 
out the— unbrokenlv wet and gloomy —-period of 
investigation— from April to Julv 
The eyrie where this royal mother established her 
nursery was situated on a narrow ledge of rock 
300 feet perpendicularly above a stream in a dark 
gloomy corrie in a wild deer forest —which with 
excellent circumspection the author does not more 
definitely locate— in the heart of the Grampian 
range, into which the sun penetrates for a few 
short hours during the long summer day Here 
with the aid of a very sympathetic stalker tnc recorder 
constructed within a few yards of the nest a 
bothy as an observatory so well disguised 
that it deceived the eagle eyes of the p treats— 
into which,h e _ coul d, just— crowd himself nnd his 


desire to read this diary for himself in its entirety, 
unspoiled by disjointed quotations He will follow 
with unflagging interest the mother eagle sheltering 
her downy chick, feeding him at regular hours during 
its tenderest days, comforting him with wonderful 
solicitude on the approach of a, violent thunderstorm 
1 teaching him- when about a month old—how to feed 
1 himself for the first time The diverting manoeuvres 
I of the youngster his games with himself and his 
I toilet operations as he grows older are interestingly 
, recorded how, also after eight weeks old when 
nearly as big as his parent he began practising 
| exercises by which he acquired strength in nls wings 
and legs and m addition a fierce hunger and 
vigorous appetite which demanded a dailv ration of 
two grouse, and the hindquarters of two full grown 
hares, and finally how under his mother s instruc 
tion his tuition In aviation which cver\ day wa« 
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cameras hrom April 23 1009 when the mother 
eagle was found sitting hard on two eggs, to the 
end of July eleven weeks in all we are made par 
takers with Mr Macpherson of the most intimate 
privacy of the home-life of a member of a ver\ 
exclusive set of bird society and see even domestic 
incident performed naturally and not through fear or 
suspicion or under the distraction of an intruder 
We feel therefore at the close of our vigils that 
there ft little we do nbt know about the upbringing 
of a prince of the avian blood royal and the parental 
care and solicitude of the hen-eagle towards her 
offspring About May 13 two eaglets were hatched, 
but one having mysteriously disappeared, the fortunes 
of its brother alone form the burden of this history 
It would be unfair to the author to extract, as one is 
tempted to do the more intimate and touching episodes 
from his well toW story Every ornithologist will 

NO 2117, VOL 83 ] 


preparing him by short flights for his fast approaching 
supreme adventure when he must fare forth for the 
first time into space on his own Mr Macpherson 
must allow us to quote his ow n account of the eaglet s 
last hours in the eyrie — 

At length he stepped forward to the edge of the 
cliff and g<ued Intently upwards at the same time 
uttering the low cheeping note with which he had 
always greeted his parents’ return Then sud¬ 
denly a dark form flashed up the corrie afld his 
mother swung past on silent wings and tried to 
tempt him from his fastness But the Eaglet was 
unwilling to obey Again drtd again she hovered 
round then a wild weird erv rang echoing down the 
glen For the first time T had heard the yelp of the 
adult Eagle the voice of the Queen of Birds calling 
to her young The Eaglet cheeped continuously 
till he flapped to the vpry edge of the abys* 
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listening to her call And now he too changed his 
cry, his voice seemed to break and the adult yelp 
burst from his throat The Eagles called to 
each other, yelp answered yelp The young Eagle 
gazed around him spread out his giant wings 
and vanished for ever from my sight among the 
ledges below The Eaglet hlad left the nest and 
had flown 

This record is illustrated by that) two beautifully 
clear plates reproduced from the author’s photo¬ 
graphs which are splendid achievements when the 
difficulties of the situation and of the weather are 
considered In them the eaglet s history is depicted 
from the egg to the day when it takes flight from 
the nest Plate 18 hather and Child (Fig 1) is 
here reproduced b\ courtesy of the publishers as a 
specimen of the senes every one of which is worth) 
of the ornithologist * c ireful study 

(2) This is the fourth report of the Migration C om 
mittee. of the British Ornithologists Club appointed 
in November 1904 for the purpose of collecting and 
collating evidence regarding the arrival and dispersal 
within England and Wales of some thirt) strictly 
mtgratorv species which winter abroad and nest 
within these limits These riports are based on 
the records supplied bv voluntary observers on land 
and on off-shore lightships and lighthouses who have 
filled up and returned to the committee schedules of 
questions issued to them Faih report deals with 
the spring immigration and the chief autumn move 
ments of the scheduled birds the one under notice 
being for the autumn of 1907 and the spring of 1908 
It opens with a summary of the weather reports from 
March to Mav 1908 the period covering the spring 
immigration The second section details the 
chief movements observed at the lights during 
the same period and indicates the moon s phisc 
and the direction of the wind on each oixa 
sion Next are discussed the schedules of the 
thirty three species individually each iccompamed 
by a map on which are plotted the more 
important data of their arrival and dispersion Supple 
mentary to this the mfcito find important portion of the 
report arc recorded observations on birds not specially 
scheduled The ^lgratorv movements of the autumn 
of 1907 are then dealt with but we regret to find no 
meteorological notes associated with this section in 
which the weather conditions have a special bearing 
on the causes which impel the birds to start on their 
autumn journey southwards A statement of the dnvs 
and nights on which migration was recorded at the 
lights between Spurn Head and the Bristol Channel 
during the Hutunin of 1907 and a list of the observers 
close the volume 

The report calls for little at this stage in the wav 
of discussion as it is not a final direst but a further 
Instalment of data towards the elucidation of the great 
mystery of bird life compiled with great care and 
labour for which ornithologists generally will desire 
to offer their grateful thanks to the committee Nor 
is there much in its contents deserving of criticism 
except perhaps to direct the editor’s attention to the 
rather Irritating omission from the maps of the 
elucidatory legends which nopeared on those of some 
of the earlier reports especially as no explanation is 
given in the text of the various symbols employed in 
anv of the maps in the report under review In the 
two maps devoted to the ‘swallow in the first re 
port, for instance wc find that a date within a circle 
was employed as the svmbol left* " and migration ’’ on 
the one map, as well as for '5th migration * on the 
other, while on that for H the nightjar M it stands for 

main migration In other maps the 5th migra 
tion ” is represented bv the date within a triangle 
It would be a great advantage if in every map the 
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same symbols were used to indicate the same migra¬ 
tion Failing this those used in each map should be 
printed upon it On the map devoted to the black¬ 
cap in this report (p 74) we find circles squares, 
ellipses, and parallelograms with no explanation of 
their import the sole legend being Ms May, all 
other dates are in \pril Further, on consulting the 
letterpress of the schedule for the same bird (p 7§) we 
read the earliest arrivals were reported from Glou¬ 
cestershire on the 10th 14th and 21st of March and 
these were followed by a pair in Devonshire on 
the 28th vet on referring to its m ip we discover no 
entry for any of these dates in the shires named, nor 
is the bird’s earliest ippearancc in W iltshire on 
April 6 indicated on it )et thit of the 13th is 
entered although it is stated in both cases 
that the great proportion of the records were of 
single birds \gam the same spectis is noted at St 
Catherine s light on \pril 10 and 11 and the date is 
plotted on the map unenclosed by a line* its occur 
fences for April 27-yo are surrounded bv ail ellipse 
while the dates of birds arriving four da>s 
later are enclosed m a parallelogram, vet the two 
records can hardly wc imagine be assigned to 1 
separate migration Without therefore a legend or 
explanations in the te\t it is difficult to follow comfort¬ 
ably the inap entries the plotting of which must cost 
much in time and in money Indeed it m ly be a 
matter for consideration whether at this pnlimmary 
stare of the inquir) they might not be disjxnstd with 
without much loss seeing that the chronological 
summary under each species supplies all and more 
than, they do 

The time is yet f ir distant when a digest of the valu 
able records in this report and its three predecessors 
can be attempted It does seem however that unless 
simultaneous observations c in be taken over a far 
wader area than a portion of the British Isles the true 
solution of the intricate ind buttling problem of migra 
tion will not be greatl) advanced Besides ascertaining 
the flight-lintes of the birds arriving m or departing 
from England and Wales ihe stite of the weather and 
the abundance or scarcity of food at these penods we 
want to discover whence the individual birds that 
reach us in spring started where those that nest 
within our shores in autumn actually spend our 
winter, why they adopt the particular routes they do 
why they hasten to change their skies now to the 
north, now to the south if the same individuals and 
their young invariably follow the same route in going 
and returning and if they and their young drop out 
of the migrating flock ever) year at the same places 
in order to build and brood in their old haunts 
rhe pressing need in the migration inquiry it for the 
systematic marking m very large numbers not only 
of nestlings but of old birds in this country and on 
the Continent of Furope during both thi summer and 
the winter visitation but also which is equalh impor 
tant of those that spend our winter in southern luti 
tudes and at various halting places of the ranges of 
the species from furthest north to furthest south in 
the Asiatic Euro-Africin and the American con 
tinents 

If the mark attached to the birds were a small 
facetted ring of aluminium a light metal which 
long retains Its brilliancy it would often attract the 
eye by flashing in the sun and thereb) many birds 
would be detected ns marked individuals bv interested 
or chance observers on the look out for them in 
districts especially where such labelling was known 
to have taken place The birds could then be fol 
lowed up temporarily captured for their mark to be 
recorded and then liberated and the record thereafter 
promptly published Until some such united action 
and extended system for identifying the movements 
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of individual birds— 1 their actual routes of travel, their 
retreat during our winter, and their home in our 
spring and summer—is adopted, there appears little 
hope of our Ignorance of the mjsteiy of migration 
being quickly or greatly dissipated We suggest this 
subject for consideration at the upproaching Inter¬ 
national Ornithological Congress in Berlin 
(3) The Catalogue of Canadian Birds by the 
Macouns father and son, is an endeavour successfully 
earned out to bring together facts on the range 
and nesting habits of all birds known to reside in 
migrate to or visit the northern part of the con¬ 
tinent including Newfoundland Greenland and 
Alaska The authors enumerate 768 species as the 
avifauna of the region indicated There is a tull 
account of the distribution, nesting habits and migra 
tion of each species with many interesting notes on 
their habits and life-history An Introductory note 
by the director states that the present volume is an 
enlarged and to a great extent re written edition of 
a previous catalogue, in three parts which became 
exhausted immediately after publication This is 
excellent evidence not only of the interest taken by 
the public in the birds of their own country but of 
the value to ornithologists generally of the work for 
which we have nothing but commendation—except to 
say that it deserves a better binding—and to express 
the hope that the same fortune may be m store for 
the present edition which attended its predecessor 
(4 and 5) These two volumes belong to the series of 

R ubllcations being issued by the Field Museum of 
fatural History in Chicago Both arc by Mr C B 
Cory, the curator of the Department of Zoology The 
first of these, on The Birds of the Leeward Islands, 
enumerates all the species inhabiting Aruba Curacoa 
Bonaire Islas de Aves, Los Roques Orchilla Tor¬ 
tuga Blanquilla Los HermanOs the Testigos and 
Margarita The collections were chiefly made by Mr 
J F Ferry and Dr N Dearborn Each island is 
dealt with separately the list of birds from each being 
prefaced by a short account of the island and a list of 
its ornithological literature Dr Hartert nowofTnng, 
bad previously visited the larger islands of the group 
end has described in detail their avifauna in the Hon 
Walter Rothschild's Nimitates Zoologteae and in the 
Ibis so that in few Of them were there many novelties 
to be expected. Nevertheless five new species and 
three new subspecies Were discovered chiefly on the 
smaller islets Which Mr Cory’s energetic collectors 
were the first to visit 

Mr Cory’s second book Is a much more pretentious 
volume, and includes, 44 as far as known all species 
and subspecies of birds that occur in Illinois and 
Wisconsin * the total number being 365 (not 398 as 
stated in the preface) with descriptions of their 
various plumages nests, and eggs, and geographical 
distribution together with more or less brief bio¬ 
graphical notes concerning them It is more how 
ever than an avifauna, it is, in addition an ornith 
ology for less advanced students The book is 
divided into two parts, the first devoted to a key to 
the families and species, and the second to biograph¬ 
ical notes on the species No fewer than 374 pages 
are given to the key, which Is constructed on a senes 
of highly artificial characters In the first place the 
birds are divided into two great divisions—water 
birds and land birds In the former, Mr Cory in¬ 
cludes landrails, herons, golden plovers and peewits 
(because they may sometimes be found feeding near 
water!), yet ospreys sea-eagles, and kingfishers, 
which find their food chiefly in that element are 
classed as land birds The ooHector with a bird in 
his hand must first decide whether it is a land or 
a water species, and, having determined this (not, per- 
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haps, as Mr Cory would) he must, in order to run 
down the family enter tables prepared for him accord¬ 
ing to the length of the wing * A large series of 
specimens has shown, says Mr Cory ^ that while 
adult birds of the same species differ considerably in 
length the wing measure is very constant. Recent 
investigations have however showed this statement 
to be far from true Wings vary greatly not only m 
actual length In different individuals of the same 
species but the wing feathers, the primaries, for in¬ 
stance vary m length in differentproportions Even 
Mr Cory's tables show this Tne species Passet- 
herbulus (!) caudacutus tielsom is to be found in a 
group with wings from 175-3 5 inches also in a 
second, with wings from 3 i d -2 37 inches long, as well 
as in a third with wings from 2 37-2 75 inches! Ex¬ 
amples of the same sort are numerous Another species 
appears in one group as having bell) clear yellow , 
in a second with underfronts yellow or greenish 
yellow and in a third with under-parts pale 
greenish yellow ’ 

A curious error occurs on p 114 where an illus¬ 
tration entitled first five primaries emargmate 
Bald eagle is drawn with six primaries 1 The author 
here adheres also to a method of enumerating the 
primary quills which has long been given up by all 
modern ornithologists, who number these feathers 
from the carpal joint outwards and not from the 
point of the wing inwards 

The second and really valuable portion of the work 
deals with the history of the 365 species found in the 
two States in which the very numerous (and excel¬ 
lent be it said) illustrations appearing in the key ore 
all needlessly repeated thus adding greatly to the cost 
and to the bulk of the book The volume 19 beauti 
fully printed on a fine-surfaced paper and is worthy 
of a better binding than the flimsy paper covers in 
which it is issued, but it would be greatly improved 
by having the system of keys to the families and 
species remodelled and much condensed 


PORTUGUESE ZAMBEZI A 1 

F OR the pictures alone this book is worth pur 
chasing We have rarely seen in any similar 
work dealing with Africa a better collection of admir¬ 
able photographs which are apt illustrations of the 
text The book is not written round the illustrations 
nor are these photographs stuck into the work with¬ 
out relation to its text and purport If Mr Maugham 
had further confined himself in his text to his own 
personal observations of this relatively vast region of 
Portuguese Zambezi*, and to his own theories based 
on his personal observations and experience there 
would be nothing in the book to criticise unfavour¬ 
ably But he has conceived it necessary to borrow 
largely from the works of other writers, borrowings 
which he frankly acknowledges in the preface but 
which, one might plead were quite unnecessary to 
his purpose in view 

Somenow or other, a mischievous idea has spread 
amongst many writers on Africa of late years that 
It is not sufficient for them to relate their own experi¬ 
ences and to describe a portion of the country they 
have visited but that their work must malm an 
attempt at being encyclopaedic. If they write as 
historians of their own personal researches then they 
feel obliged to give summaries of linguistics, natural 
history in general, or botany which they extract from 
already published works, and again set .forth either 

* Zftffitafat a Otnatnl Pm rriprion oftho ValUy of thl ZAW RK 
from kt Ditto to to* JUt*r Aromwa, with 1» Hmot> Agrtattaoo. Doto 
fauna, aod Ethnogr ap hy” By K, C F Sfaogfcua* Pp. alr+lJoSf 
inapt anf WnatratioM. (Loadofl j£h« M«nray, to.) 
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as due to their own original research, or quite fairly 
(at does Mr Maugham), as the work and conclusions 
of other people. But in this transposition, not having 
Sufficient technical knowledge perhaps, they allow 
themselves or their printers to mar these summaries 
with ridiculous mistakes in names, English or Latin 
or they repeat the few errors of the persons from 
whom they borrow Mr Maugham does more He 
adds a little acid to his work by recounting the 
theories of his predecessors or felloe travellers (and 
very often misinterpreting them in the repetition) and 
then holding them up to ridicule while at the same 
time it is patent to a specialist that he has not tiken 
the trouble to understand what appears to him absurd 
I pointed out the same tendency in an earlier work 
of his in which he chose—one does not know why— 
to ridicule theories of the origin of the Bantu 
languages set forth by English and German philo¬ 
logists while by hte own confession (and certainly 
by the evidence in his text) he was without special 
knowledge ul 
the subject 
If it were not 
for this desire 
on his part to 
have a dig at all 
and sundry who 
have at one time 
or another writ 
ten on the coun 
tries of South 
East Africa he 
would have 
given us a most 
agreeable as 
well as a most 
Interestin g 
book, for when 
he confines him 
self to his own 
researches and 
observations he 
arouses the in 
terest of the 
reader and 
secures the ad 
hesion and re¬ 
spect of those 
who know Africa 
as well as he 
does or even 
better The 
reader *8 atten 

tion should be ZambeaiM Goki*mith» 

directed to the 


might be preserved for the intelligent appreciation 
of later generations He cites this example of the 
falsity of the theory There is a considerable region 
°. f desolate country lying between the west bank of 
the Shird River and the north bank of the Zambezi 
up to the vicinity of Tcte In this district, across- 
which passes the Cape-to-Calro telegraph line, there 
are few human inhabitants and there is absolutely 
no wild game Yet here the tsetse swarms as it 
does possibly nowhere else m Africa in fact it* 
extraordinary abundance has driven away most of the 
human Inhabitants because they have found it Impos- 
I Bible to keep any form of domestic animal Now if 
| this district swarmed with game one would be 
justified in supposing that by destroying the game one 
1 might drive away the tsetse But apparently the 
Glossina flies have made life unbearable for all 
creatures that do not fly or burrow m the ground and 
yet they continue to swarm 
Mr Maugham however is not always consistent 
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author’s sensible remarks on pp 157-9 as to 
the proportions of the European hold over 
the southern half of Africa These should be a 
collective to any excessive exultation In several 
directions also he renders service to the very few 
p w oui In the United Kingdom and to the three or 
four Individuals in the southern half of Africa, who 
qre foolish enough to care for the preservation of 
big game and of interesting birds and beasts He 
posats out with absolute truth the nonsense of the 
theorythat connects the spread of die Glossina tsetse- 
flies with the abundance of big game the theory 
which Is quoted by the officers of the British South 
Africa Company and of other great companies con 
trotting South Central Africa, and by the thousands of 
‘sportsmen now swarming over Africa and slaying 
everything right and left, as their justification for 
•punting game regulations and mocking at the 
attempts of a few n fanatics * who think mat at any 
rate a selection of the big and interesting wild beasts 
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in his desire to create a little tolerance for the exist 
ence of beasts and birds not as yet of interest to 
South African settlers or sportsmen He says con 
temptuously that the rhinoceros will have to go 
but gives no justification for such an utterance To 
the intellectual interests of the world the two forms 
of existing African rhinoceros are quite as important 
as (let us say) the moderate prosperity of a few 
European settlers 

But of course, the only proper solution of this ques¬ 
tion in Zambezia as well as elsewhere is the marking 
off of game preserves which shall grow by degrees 
into national parks, and shall harbour and sustain 
the wild fauna In the intervening regions the land 
must be given up to exploitation by man blade or 
white, and any game straying beyond the reserves 
should receive no protection But, of course the 

1 Further support i* riven to M* remark* fa the very jntyertlngATttcl* on 
the flora and than* of N^mlUnd (by Major Lagari) Jurt poMbbed m 
tbe Kew Britain and deserving tpeari notice. 


37* 


NATURE 


[Jttf 3/6, 1910 


farce of the reserve system at present is first, 
that the local white and biack population do not obey 
the law, and the local authorities seldom enforce it, 
and second that the Government is somewhat too 
ready to set aside the law in favour of distinguished 
sportsmen 

In no book which the reviewer has yet seen have 
the great beasts, the landscapes and the people been 
more admirably photographed than in this work on 
Zambezia, while at the same time due justice is done 
to the Portuguese towns, the Portuguese officials, 
and generally to such civilisation as Portugal has been 
ab’e to introduce into these lands 

H H Johnston 
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PELLAGRA AND ITS CAUSE 

GOOD deal of notice has been taken lately in 
medical journals and in the newspapers of the 
disease pellagra It is difficult for British folk to 
realise the scourge this disease causes in man) coun 
tries, but chjefly in Italy, Roumania, Spam, Tyrol, 
and other countries m south-eastern Europe In the 
United States of America, pellagra has spread rcccntl) 
to an alarming extent, and m several British colonies 
and protectorates markedly the West Indies apd 
Egypt, pellagra is a serious ailment. Persons who 
contract the disease present a train of symptoms 
which may be summarised as follows — sunburning 
of face, neck, chest, and hands is an early and very 
prevalent manifestation, stomachic and intestinal 
catarrh, feverishness, skin rash, lassitude and weak¬ 
ness Spring and autumn recurrences continuing for 
>cars further tend to mental excitement and bodily 
weakness, leading all too frequently to lunacy and a 
fatal issue. 

The disease has hitherto been attributed to eating 
damaged maize, which is so largely consumed as 
polenta, * the ‘ porridge * of Italy In the United 
States maize is termed Indian corn, and under various 
names it is used in many countries In 190^ Dr 
L W Sambon, at a meeting of the Tropical Section 
of the British Medical Association criticised the 
accepted theory, pointing out tliat pellagra did not 
seem to be a food disease or due in any way to un 
sound maize, but that in all probability it was due to 
a parasite—a protoxoon. Dr Sambon supported his 
theory by argument* based upon the well-established 
principles applicable to protozoal infections and put 
in a form which appealed to men of science His 
theory gained adherents until it gradually came to be 
considered a duty to humanity and to science that the 
question should be fully inquired into With this 
object in view, a Pellagra Investigation Committee 
was formed In London by Mr James Cantbe and Dr 
Sambon was dent to Italy on March 30 1910 
At present t&e field commission in Italy consisting 
of Dr Sambdn and his assistants, is engaged in 
inquiring into the epidemiology of pellagra Many 
peAagrcmis disC|riets in northern Italy have been visited 
and the bank# of the streams searched for possible 
carriers of the disease The field commission has 
come to the cencfcisian that pellagra occurs amongst 
the cultivators and not amongst the consumers of 
maize, th£t it is the agricultural labourer not the 
town dweller, who suffers from pellagra, and 
thftt it is whilst Working in the field that 
the labourer becomes v infected. In a telegram 
dhfed Rome, Mary 13, and published in the Ttmes, 
May 14, Dr j&mboa stem that it has been 

definitely proved thar maim le sot the cause of 
pellagra 1 In additta* the telegram assures us that] 
the parasitic conveyer i* the SimMurn 
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rhe Simulium is a species of fly * commonly called a 
* sandfly 1 , its larv* are met with on the rocks and 
stones along the streams in pellagrous countries, and 
Dr Sambon seems to connect this fly with tfce spread 
of pellagra 

So far as we know, Dr Sambon has not found the 
parasite, nor is there direct proof that the Simulium 
is the actual carrier That he has found cause for the 
statement that eating maize is not the cause of this 
disease is highly probable, for several men of science 
such as Babes (Roumania) and Aiessandrini (Rome) 
have declared in favour of Sambon*s theory and have 
been working on the lines suggested by him for the 
elucidation 0” pellagra Even with the announcement 
above quoted stating what work has been done, there 
is much yet to do Questions of the kind are not 
settled in a day and it may take years of inquiry 
before we have finally settled what Dr Sambon has 
so well begun 

The fact that it is a duty to humanity and to 
science that pellagra should be investigated does not 
provide the necessary money, and the committee in 
London has endeavoured to keep the inquiry going 
by appealing to friends to help So far some 345! 
have been actually collected and further sum* have been 
guaranteed, but even should the Government favour 
Die work by contributing the 150L which the com 
mittee was led to believe might be the case the sum 
is quite inadequate, and unless further donations are 
speedily to hand the field commission must be recalled 
from Italy in a fortnight Sir Lauder Brunton Bart 
is the chairman of the committee, Prof F M Sand- 
with vice-chairman, the bankers are the London and 
South Western Bank, Great Portland Street branch, 
and donations may be sent to the treasurer, Dr 
Clement Godson 8a Brook Street, W , or to Mr 

i ames Cantlie 140 Harley Street; London W 
onorarv secretary Pellagra Investigation Committee 


NOTES 

For some time past a scheme for the distribution of 
time signals by wireless telegraphy has been mooted with 
the view of assisting navigation and for the determination 
of longitude The Eiffel Tower in Paris and the summit 
of Teneriffe have been proposed as suitable sites for the 
emission of these signals, and we now learn that the plan 
for which M Bouquet de la Grye and Commandant Guyou 
are more especially responsible is so far complete that the 
first signals were dispatched from the former station at 
midnight on May sj The Paris correspondent of the 
Uctnmg Pott states that Paris time was transmitted from 
the observatory by way of the Eiffel Tower by wireless 
telegraphy to all wireless stations and ships fitted with 
wireless apparatus within a radius of between 3500 and 
3000 miles The system is an automatic one and a Morse 
sign is sent into space first at midnight, again two minutes 
after midnight, and, finally four minutes after mW* 
night Thus steamers furnished with wireless telegraphic 
apparatus will no doubt be placed In a more favourable 
position, but the suggestion that has been made in some 
quarters that chronometers can he dispensed with, seems 
premature The receipt of a tignal wflt not enable* a 
ship to determine its position or even its longitude All 
it will do Is to give the vrorjf the chronometer The 
ship's officers will not be able to^fbfge ihe use of Sumner 
Unee and other devices, and for these the ftnowjedge of 
local time and (he use of a ship’s <&rc*iameteA fill tp 
convenient It nte)r be desirable to point out here what 
to the Ido# of error In longitude to which hi them 4 dy* 
Of accurate navigation a ship Utvttabk, o* 4hnt*fcf ftp* 
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amodftt of error which the employment of telegraphic 
signal* tin correct Of course, the error accumulate* with 
itfe time at sea, but a ship that carries three chrono 
meters the usual number in a well found ship should not 
after too days be In doubt about the longitude by a 
greater quantity than twenty seconds, usually it is much 
less At the equator thlg would amount to an uncertainty 
of about five miles in th* longitude of Paris correspond 
Ingty less but the number of time signals scattered over 
the world Js now so large that every steamer has the oppor 
runlty of correcting It* chronometers much more frequently 
than Is suggested here While therefore we welcome 
every advance which Increases accuracy and demonstrates 
the value of scientific application we cannot consider that 
the 1 practical benefits of the scheme will be Immediately 
apparent 

Mr J B T>rbkll has been elected pi evident of the 
Canadian Institute the oldest scientific society in Canada 

Wk regret to see the announcement of the death on 
May 2 5 at eighty jcdis of age, of Mr J B N Hennessey 
F R S late deputy surveyor general In charge of the 
Trigonometrical Sum\s Survey of India 

In consequence of the death of King Edward tl>e council 
of the Institution of Civil Engineers has decided not to 
hold a convei sasione this year The eighteenth James 
Forrest ’ lecture will be delivered at the institution on 
June as at 8 p.m as aheady announced 

PRor R W Wood of the Johns Hopkins Umversitv 
Baltimore will spend the coming autumn winter and 
spring In Englund and on the Continent He has accepted 
Invitations to deliver the Thomas Young oration of the 
Optical -Society and the Traill Tovlor lecture befoie the 
Royal Photogiaphlc Society and will nrnvp in London 
early In October 

On Tuesday next May 31 Mr C J Holmes will 
begin a course of two lectuies at the Royal Institution on 
** Heredity in Tudor and Stuart Portraits on Thurs 
day June a Major Ronald Ross will deliver the first of 
two lectuies on Malaria * and on Saturday June 4 
Prof J A Honing will commence a course of two 
lectures on ‘Electric Heating and Pyrometry (the Tyn 
dal! lectures) 

Thi King on the recommendation of the Home Score 
tary, has approved of the reconstitution of the Royal Com 
mission on Mines for the purpose of an Inquiry into the 
health and safety of persons employed in metalliferous 
mines and quarries lhe new commission will consist of 
SU Henry Cunynghame K C B (chairman) Mr R A S 
Redmayne, Dr J S Haldane F R S Mr John S Ains 
worth M P Mr R M Greaves, Mr R Arthur Thomas 
Mr* R T Jones, Mr W Lewney, and Mr U Lovett 

tHmiwo the Whitsuntide excursion of the Geologists 
AstocUtlori to Swanage Mr John Newton obtained a well 
preserved upper jaw of the small mammal Triconodon 
froih the Lower Purbeck beds The specimen was found 
In tttt fresh-water limestone above the well known 
JBMtltttabgdp which was carefully examined a# two places 
In tfcrafem# Bay without sweep It appears to be the 
of a mammalian fofsil In the Purbeck bed* 
sirte am when Mr Edgar WJItett obtained the lower jaw 
of Tnoodftdoa now In tho Mqaeum of Practical Geology 
M h iWiiii hoe placed (be new fossil In the British 
MuSe^Wtouro! History), where It will be exhibited with 
ftfrBbbldft ooUectfoit 
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During the next few weeks the Somersetshire Archeo¬ 
logical and Natural History Society will commence the 
excavation of the lake village at Meare three miles north 
west of Glastonbury Besides Interesting medimval build 
ings such as the Hsh House and the Manor House the 
parish contains the nmuins oF a lake village much larger 
than that of Glastonbun Inal excavations have already 
dibdosed many interesting objects and the thorough 
examination of the site will certainly prove to be of much 
importance In eluruhtmg thi history and antiquities of 
the lato Celtic period dating baik a century or two befoie 
the Christian era \ slst into which Is much needed in 
support of the excavation fund will be gladly received by 
the secretaries Taunton Castle Somerset 

The series of aeronautical calamities which figures so 
prominently In the issue of the Deutsche Zettschnft fdr 
Lufttchiffahrt for April 30 is continued in the Issue for 
May 4 where the destrut tion of the Zeppelin II at 
Wcltburg and that of the DeliUth balloon which wax 
struck by lightning on April 6 tire described and figured 
In addition there ore figures ind references to accidents 
to Rougier 9 and Chava/ * machines at the Nice aviation 
meeting the former having fallen into the sea and been 
picked up by a steamer 

M Jacques dr Lessrts grandson of the engineer of the 
Suez Canal crossed the Fnglish Channel on May 31 in a 
BUHrlot monoplane Instead of a threc-cvlinder Anzani 
motor of horse power such as was used by M Bl£riot 
M Lesseps employed a sevrn-c> Under Cnflme rotary 
engine of 50 horse-power He started from Les Baraques, 
nt ar Calais at 3 40 pm ind I indrd close to Mi an^ton 
Court Farm, near St Maigiret s at 417 pm Accord 
ing to the French Press the rrossing took thirty minutes, 
as compared with M BWriot s thhtv-one minutes flight 
VI de Lesseps reports that he travelled at a height of from 
350 to 400 metres to avoid the fog which obscured his 
view and that he was unable to make use of a compass 
on account of the efftet of the grmt vibration upon the 
in trument By his successful flight M dc Lesseps wins 
the Rulnart prize of 500/ and the i*»uf cup offered by 
the Daily Mail for the second airman to iross the Channel 
m the air 

In an article on the I ondon to Manchester flight 
(Mturr May 5) rcfetence wu> made to the desirability 
now that the possibility of long-dUtince flights has been 
clearly demonstrated of devising meins for encouraging 
the pursuit of aviation without taxing the physical 
endurance of aviators or subjecting them to risks more 
than was necessary hront an artule In the Deutsche 
Zettschnft fur LufUchxffahrt we gather that the arrange¬ 
ments made at the Nice aviation week afforded an excel¬ 
lent example of what could be done in this direction In 
the first place the long-distance flights were performed 
mainly over the sea between Cap Ferrat and Cap d’Antibes, 
where stekmers were available (in the language of the 
ZdUchtift) to 1 fish out any aviator who descended, and 
thh actually happened to Latham in the next place the 
prizes offered Included a cumulative prize for the longest 
total distance covered excluding Individual flights of less 
than 5 kilometres and prises were also offered for the 
quickest flight performed on each day the best start and 
the best landing, so that the ihanees of success were less 
dependent on meteorological conditions than they would have 
been if competitions at fixed hours had alone been provided 
for That progress Is being inode In aerotechnics waa shown 
bv the fact that while at Berlin last year flights were only 
made when the wind velocity was less than 3 «*res P» 
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■second, the anemometer at Nice often showed velocities of 
7 to xo metres per second without interfering with the 
Dyers It is interesting to note that the starting place 
was close to the mast where the late Captain Ferber 
made his early experiments. The writer also refers to the 
liberality of the citizens of Nice and others in contributing 
to the prize funds 

A spell of really warm weather occurred over the British 
Islands and the weather report for the weekending May si, 
Issued by the Meteorological Office shows that the shade 
temperature was everywhere above the normal the mean 
for the period ranging from about 3 0 to 6° in excess of the 
average in different parts of tho kingdom The warmest 
•district was the south-east of England where the mean was 
58° and the absolutely highest temperature was 83° at j 
Hilling ton, in the east of England on May ao The lowest I 
shade temperature anywhere was 37 0 but slight frost 
occurred In the open in several places The mean tempera 
ture of tho sea was considerably higher than during the 
-preceding week on many parts of the coast and was 
generally higher than in the corresponding week of last 
year The rainfall was mostly in excess of the averag» 
and the aggregate measurement since the commencement of 
the year is largely in excess of the avtrogc the excess 
being more than 3 inches in several of the northern and 
western districts There was a good deal of sea fog und 
mist along the east and northeast coasts of Great Britain 
Thunderstorms were very common In England and rather 
so in Scotland and the south of Ireland On May ao and 
a r they occurred over a wide area in Great Britain und 
-several persons were killed by lightning 

In our Issue of December 2 last full particulars were 
given of the eighth International Zoological Congress which 
Is to be held at Graz (Austria) on August 15-20 next under 
the presidency of Prof Ludwig von Graff W< have rc 
•reived a second circular in connection with the congress 
which gives much practical guidance to foreign visitors 
It is pointed out that as the most direct route to Graz is 
via Vienna many of the scientific institutions of that city 
*have made arrangements to receive foreign visitors during 
August xa and 13 Arrangements are being made to secure 
•a reduction of fares on the Austrian railways The circular 
also provides full details of the numerous excursions which 
bave been arranged. We may remind zoologists that all 
Inquiries relative to the congress should be sent to the 
Presidium des VIII Internationalen Zoologenkongresse* 
Graz (dsterreich) UniversitltspUtz a 

It is with great regret that w# have to announce the 
death of M Bernard Brunhes, the director of the observe 
tory of the Puy de DAme M. Bruohes died at the early 
age of for t y-sev e n, and had been In charge of the 
observatory for 0olr the last nine years, but he brought to 
its administration a high reputation for capacity and in 
duatry qua l i ties which were recognised while a student at 
the Sorbonne, add had been further developed during his 
occupancy of important scientific positions both at Dijon 
and Clermont ferrand, Under his directorship tbs 
observatory won m prominent position for researches in the 
several deptftmenjs of terrestrial magnetism the physics of 
the earth's crust, and tho exploration of the upper atmo¬ 
sphere. M Bruohes will be gqrtifettlarly remembered for 
his researches in meteorology. In which mechanical con¬ 
trivances could be employed to e lu c ida t e physical pheno¬ 
mena. With considerable ingenuity he discussed the 
mechanical action exerted by a horizontal current of air 
upon a whirlwind, having skdstrersal and dextrorsal motion 
about a vertical axis susceptible of lateral displacement 
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Another subject which engaged his attention was ebs effect 
of a want of symmetry In the action of running water, as 
exhibited m the erosion effects upon opposite hanks of 
rivers His reputation must however rest mainly on the 
work of weather forecasting to which purpose the activities 
of the observatory were chiefly directed He held hi scorn 
those who attempted forecasting without any knowledge of 
the general movement of the atmosphere and on the occa 
sion of the proposal of the sensational scheme for comped 
tion In weather forecasting his denunciation of titoao who, 
to acquire a little brief notoriety were willing to run tbs 
risk of bringing science Into disrepute was both aserlted 
and timel} As a writer of scientific treatises Intended to 
moke science popular he was exceedingly successful In 
crystallography terrestrial magnetism and meteorology, 
his books have been welcomed as models of clearness and 
accuracy, while his latest work on 1 La degradation de 
1 tnergie ' has won a well-deserved approval 

1 he scientific side of geographical exploration has 
suffered a severe loss by the death of Lieut Boyd 
Alexander in the Sudan at thirty-oevm years of age 
From information received at the Foreign Office It appears 
that Lieut Alexander was killed at Nyerl, about seventy 
miles north-east of Abeshr, the capital of Wadai, on 
April 2 a few days before the French troops mst and 
defeated the native bands opposed to the French occupa 
tion of the oountn I ieut Alexander began his career as 
a traveller naturalist In 1897 by an expedition to the Cape 
Verde Islands and In the following year he made expedi 
tions to tlie Zambezi and Kafue Rivers In 1904 he visited 
Fernando Pc and made some valuable ornithological 
observations His most important work however, was 
accomplished during the Alexander Gosling expedition of 
1904-7 which crossed the African continent from west to 
east One of the objects of this expedition was to study 
the distribution of the fauna between the Niger and the 
Nile from the point of view of zoological relationships 
between the west coast region and the Nile basin The 
expedition mapped a large art a. made systematic observe 
tions of the natural history and ethnology of the region 
traversed and secured collections of great value to sdenoe 
For this achievement I ieut Alexander was awarded the 
gold medal of the Royal Geographical Society Toward 
the end of 1008 he left England for further zoological and 
geographical explorations and was in the Gorman 
Kamerun Colony during the great earthquake m that part 
of Africa about a year ago and the aubsequent eniptiop 
of the Kamerun Mountain He then passed to the Ldu 
Chad region and at the time of his death appears to have 
been making his way to the Nile by the north of WsW 
and Dafur It Is greatly to be deplored that this 
I adventurous journey has deprived science of an exffiorer 
! and naturalist of such great distinction and promise 

Wk learn from the Builder for May ai that naxt ySferw 
in connection with her International Exhibition, Italy wW 
Inaugurate the great national monument to Yfcter 
Emmanuel which has been a quarter of a century hi 
buikHng, and has cost an Immense sum of money By 
its importance and on the whole, by its artistic excel¬ 
lence, It is worthy of the patriot king The brewMi 
the monument is 460 feet and its depth 480 ML StanAng 
on a spur of the Capitolina HgJ, it |s one of Jflto toost 
prominent objects In the City hf Rofcne. On ft lofty 
pedestal in the midst of a stately lay-out of 4fi*s and 
terraces stands die colossal equestrian statue m ttU rd 
galaat'uooto 1 by 'Enrico Chlaradla. It It iqppreocM 
from belo* by a stair 130 feet wide in four 4 MM* 
convex plan, and as a bocfcgrdtind h had *# 
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^ j of concave plan backed by a wall parallel to it 
At either end of this are square open halls decorated 
with coloured marbles and supporting quadriga 
group. Among the many works of sculpture by Italian 
artists is a fine series of statues personifying the provinces 
of Italy—Lari urn Lombardy Venetia and so forth The 
trc&ItM* was Count Giuseppe Sacconl, who died In 1906 
without having seen the completion of the monument 


Ik the Cairo Scientific Journal for February Mr Harold 
Sharidm gives an account of that curious musical instru 
naent, tits rabdba, which was introduced Into Europe by 
the Crusaders and with a slight modification of the 
original aame is now known as the rebeck It has 
certainly been evolved from the one-stringed lyre of the 
early monuments the single string twanged with the 
developing into the present double-stringed Instru 
meat played with a rude bow and provided with a body 
present state it is a most primitive Instrument 
made up In the rudest way out of a long iron nail a 
cocoa-nut a few strands of horse bur (that of the JJvlng 
animal being most in requpst) a piece of fish-skin and 
sundry pieces of wood The last are coarsely glued 
together and the body U made of half the cocoa nut over 
which a piece of moist skm—that of the Nilotic fish known 
a* the bayad—h tied tightly untrt it dries The tone Is 
regulated bv Incisions made in the body those being most 
numerous when the tone is intended to be loud and this 
is further regulated by moving the bridge The rabdba 
U thus of considerable Interest as marking an early stage 
In the evolution of the modern violin 

A MBMOIR Issued in the Eugenics Laboratory Series 
(Dtllau and Co ) by Mu* Ethel M Flderton assisted bv 
Prof Karl Pearson discusses the influence of parental 
ateohoifem on the physique and ability of the offspring 
The memoir is based on two series of datt the one con 
trifled in a report of the Edinburgh Charity Organisation 
Jwtetv the other In an unpublished report bv Miss M 
Dttttfy^on the special schools of Manchester and relating 
^ in which one child was sufficiently defective 

to b* educated in such a school Very little trace of snv 
unfavourable inffuenre of the parental alcoholism is found 
The mean heights and weights of the children of sober 
IjMWlta are on an average slightly greater than those of 
the children of alcoholic parents ago for age but the 
dHlarwce 1. extremely small and the general health of 
the children of intemperate parents aopear. to be rather 
™ l ? C tW ° ca#es cf tiabercxilaaiB an d of epilepsy 

awtfated to be markedly lest frequent than amongst the 
««Mwn of sober parents No marked relation of cither 
h /°« n * J»tween parental alcoholism and the intell] 
Ifwiw of the child The data of the Edinburgh report as 
rvflvdt the extent of parental alcoholism are rather re 
«Mrkrtte A school of « * widely reprewntnt.ve 

A *“ for lnve*tI*«Ho«, and the father* 

®V?*J** than half the children in this school and the 
mtlniri of more than one-third are classed under the 
<Mnfcs " or “bouts ■ it an Judged to be 
vrnHMig more than is good for them or their homes 

jyomxm to th e report for 1904 the Field Mueeum at 
a »tt>ded It* ooeratfoni and at tha tame time 
""Pr: " * r “* d *•» by the diapafeh of «* 

P**Km*lb Tibet the South Sea Islands and the Philip- 
JJJJ* "nailer parties to Guatemala New Guinea 
J w* Important collections have been acquired 

ly ^ifl h sae (torn Egypt and" New Guinea To make room 
^^ J** 0 *** "^.^^riactory specimens have been 
Wito the exhibition galleries! while economy of i 
HO. 3II7i VOL 83 ] 


space haa been gained by re-arrangement of the store- 
collections Among striking additions to the public 
galleries, special reference may be made tso the Tonopah 
meteorite from Nevada weighing nearly two tons, to a 
pair of African elephants mounted in striking attitudes 
and likewise to a fine male gorilla 


Aster mentioning his regular attendance, when Prince 
of Wales, at the meetings of the trustees at the Natural 
History branch of the British Museum the Field of 
May 14 states that in the early nineties when Sir William 
Flower commenced to replace the old specimens in the 
mammal galleries by well-selected examples of modern 
taxidermy the late Kmg gave instructions that a series 
of rats, rabbits and hares should be trapped on the 
Sandringham estate and forwarded to the museum and 
it is these by which the species ore still represented \n 
the British saloon To the late King the museum Is also 
indebted for the skull and the mounted heeds of three 
Spanish draught oxen an Indian wild boar and in some 
degree the makhna (tuskless) male Indian elephant Jung 
Pershad King Edward s last gift to the museum was the 
skeleton of Persimmon Ihe only specimen In the bird 
gallery presented by his late Majesty when Prince of 
Wales, is a fine Reeves s pheasant shot in the Sandring 
ham coverts in 1890 It was however at the late King s 
suggestion that Mr Andrew Carnegie presented the model 
of tlie skeleton of Diplodocus to the museum 

In the May number of the American Naturalist Dr 
W J Holland, director of the Carnegie Museum Pitts¬ 
burg, discusses the views recently expressed—particularly 
those of Dr Tornler—with regard to the proper position 
and pose of the limbs of Diplodocus and other sauropod 
dinosaurs Early In his criticism the author takes occasion 
to emphasise the marked distinctness of the Dinotnuna. 
from all other reptiles a circumstance which Is of itself 
m some degree sufficient to render it probable that their 
limbs may have approximated to the mammalian type n> 
regard to the relative position of their bones Important 
evidence in support of this is afforded by the compressed 
instead of depressed form of the tho acic cavity which 
appears absolutely incompatible with limbs arranged aftrr 
the crocodilian fashion It is also shown that if the femur 
is placed, as Dr Tornier suggests in a horizontal plane 
its head cannot be made to enter the acetabular cavity of 
the UUim, while on account of projections no movement 
would be possible Further m this mode of restoration 
the distal articular surfaces of both humerus and femur 
would project at right angles to the axes of the bones of 
the lower segment of the limbs without being opposed to 
the corresponding articular surfaces of the latter After a 
reference to the extraordinary position which would be 
assumed In certain circumstances by the fore-limbs of 
Diplodocus according to the new restoration Dr Holland 
maintains that the form given to the limbs in the skeleton 
in the Natural History Museum is in all essential features, 
correct. 

Eogb with two yolks occur not uncommonly but eggs 
with three yolks are exceptionally rare Such an egg was 
recently laid by a barred Plymouth rock pullet at the 
Maine Experiment Station and is described In some detaft 
in a Bulletin recently issued 1 he egg was somewhat above 
the average size, but no other abnormal feature was 
noticed. 

In past years when sugar cultivation was the only 
industry of importance in Barbados it was dttstomary to* 
Issue annually a bulletin on sugir-cane experiments but 
now that the cotton industry is developing so rapidly, it 
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has become necessary to issue a report on similar lines 
to those already sent out from other West Indian colonies 
lhe ftnt of these, Which has been sent to us contains an 
account of the sugar experiments which are still being 
continued, of experiments to find more suitable types of 
cotton than those at present in cultivation, and on 
important food crops such as sweet potatoes, cassava, 
eddos, and tannias 

Thx March number of the Journal of the Board of Agn 
culture contains an article by Mr A D Hall summarising 
the retulta of trial* at Rothamsted on the new nitrogenous 
feitllisers, cyan amide and calcium nitrate (“ nitrate of 
lime ') Both proved equally m effective as sulphate 
of ammonia and nitrate of soda In increasing the yield of 
grain but the nitrates were perhaps the better for straw 
production Sulphate of ammonia and cyananude gave 
somewhat less offal com than the nitrates—to per cent 
of the total, against 13 per cent —but the differences 
throughout are so small that they may be disregarded 
The choice between the manures will therefore be dictated 
by their relative price and by the character of the soil 

Thx results of the experiments carried out by the 
scientific staff of the Royal Agricultural College Ciren¬ 
cester, have hitherto appeared in the Agricultural Studcntt 
Gaectte but it has now been decided to publish them in 
a separate journal the first issue of whlfch has reached us 
Summaries are given by f*rof Klnch of the experiments 
on grass land carried on continuously since 1888 the 
general result being that nitrogenous and phosphatic 
manures are particularly necessary and the addition of 
potassium salts desirable over a long series like the 
present The cereal experiments (barley from 1885-91, 
oats from 1894*75) are aim described together with others 
that have gone on for a shorter period A meteorological 
summary would add to the interest of these papers Whilst 
there are many advantages in separate college bulletins for 
the publication of demonstration results we hope that all 
papers of general Interest bringing out new fart* will 
appear in the recognised journals, where there is no risk 
of them being overlooked 

In the Bulletin of tho Cracow Academy iqoq (June and 
November) Dr Maryan Smoluchowski discusses the 
instability or “ buckling of elastic plates and it* applica 
tions to problems of mountain formation 

In tile Journal of the Royal Statistical Society lxxill 
X (1910) Mr G Udny Yule gives a solution based on 
probability considerations, of the problem of the distnbu 
tion of deaths with age, based on the supposition of a 
succession of causes of death which act cumulatively and he 
considers applications to deaths in man caused by disease 
and to the extinction of bacteria by successive applications 
of disinfectants 

In the Popular Science Monthly for March and May 
Prof John B Smith gives an address on 1 Insects and 
ErttqmoJogist* their Relations to the Community at 
Large ** While the first article deals with insects In their 
economical aspect, the second consist* of a collection of 
biographical notices, with portraits of the principal 
'entomoktfstk'ofi America. 

tyt Jean Mascsar, of the Paris Observatory has Issued 
a list of errata Which ha has discovered In Borda’s classical 
tables of logarithms It U Interesting to note that the 
tribe were completed by Horde by the year 179a, but 
were not all in print at the. time of the author's death 
The publication watooMhdsd by Delambre, who carefully 
checked them with the help of Brigpfc VUcq, Vdga Hoberf, 
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and Idoler and the present list evidently represenjl qtewly* 
typographical errors which escaped noth* and whtihWooH 
probably In most cases be obvious to any6ne wbelMpae^fd 
to take these particular logarithms from the tables. 

The assessment of income-tax is a question wltti dors v 
not as a rule, fall within the purview of a 
journal We have however received a reprint 4 mn the 
Deify Telegraph of an article on this subfact by Mr 
William Schooling (London Constable and Co »>ty*o), in 
which tho author proposes a substitute for the present 
illogical and unscientific system of graduation According 
to his system* the tax which a man pays would increase 
continuously with his income as shown by a continuous 
graph Under the existing system the tax Increases di* 
continuously at certain points where the rate becomes 
infinity m the pound and the amount of the tax depends, 
not only on a man s income but on whether this income 
falls on a lucky number such as 4099 or on an unlucky 
number such as 5001 the man in the latter case paying 
more and receiving less than In the former Mr School 
mg s system Is much more rational and scientific, and 
has all the advantages which he claims for it 

The Illustrated catalogue of microscopes and oceessorw 
recently issued by Messrs Flatters and Garnett 3a Dover 
Street Manchester provides a very full list of apparatus 
by leading English and foreign maker* for which they 
act as agents and numerous sundries some of which arc 
the special designs of the firm Among these are the band 
microtome* provided with discs for regulating the thick 
ness of sections and arrangements for keeping the paraffin 
blocks steady The firm also specialises In turn-tables 
water-baths and ovens and slide cabinets 

Wx have received separate copies of several contrlbu 
tions from the Jefferson Physical Laboratory of Harvard 
. University which appeared in the March number of the 
Proceedings of thp American Academy of Arts and Sciences 
Amongst them is one on certain thermal properties of 
steam by Mr H N Davts, In which the author after a 
critical examination of the experimental work on the sub¬ 
ject done during the last twenty jears comes to the 
conclusion that the total heat of saturated steam up to 
190° C is best represented by the expression 

Hnlljip+o374$ (/- ioo) o00099(/-100)* 
where H l00 . has the most probable value 639 11 Outside 
this range of temperature the latent heat L is besf given 
by an equation of the form suggested by This sen, i 0 
L 93(365 - if m , in which 365° Is the critical tempera 
ture of steam The question of the true value of tiw 
specific heat of steam at constant "pressure cannot be 
settled on the contradictory experimental data at patent 
available ^ 

Messrs A Galunkamt and Co (19 and si Sun Stress, 
EC) Have just issued a circular containing a desortty&on 
of a technical series of physical apparatus The mpjoHty 
of the Items described are connected with the subject 61 
beat and relate to tha determination of coeftcltetf of 
expansions of solids liquids, and gases, vapour prtiMfm* 
god specific heats. A simple apparatus fur ti* papU 
determination of specific beats Optetsta *4 a Deiftr fmt 
: which contains a bdt liquid into this the 00I4 
test is dropped and the fait of temperature U ffgMd^tfc* 
procedure is tberefope the converse of tft*t iuui»jKn| 
{si the method of mixtures, The use of the B g A qt fiMb 
enables tide to be done without sensible Wfa 
apparatus to frustrate Carre> fce'bischtne fj 
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MMmw the difficult) experienced by lecturer* In causing 
fvfcfcr to freeze by its own evaporation A glass tube 
£0 cm, long and 5 cm diameter is closed at both ends 
4gd filled with coarse gloss wool to give more surface A 
lateral tpbe near one end connects with a round-bottomed 
better still with a Dewar flask) another lateral 
tube hear the other end connects with an exhaust pump 
The flask Is first half filled with water and the glass wool 
Is saturated with fresh strong sulphuric acid The forma 
tlort of Ice Is very rapid Grace « apparatus for dctermln 
lng the mechanical equivalent of heat also deserves men 
tlon as being a cheap pattern of the modern rotating 
c> Under form of apparatus for this purpose 

Thb May number of Knowledge appears under new 
auspices The editors are now Mr Wilfred Mark Webb 
and Mr £ S Grew and Hardwicke s Science Gossip 
Is Incorporated with the journal as well as Illustrated 
Scientific News In an introductory note Principal Miers 
gives encouragement to scientific amateurs to pursue their 
observational work In spite of the gulf that may exist 
between them and the trained specialist In astronomy 
and natural history particularly the work of amateurs Is 
often of great value to science and any efforts made to 
stimulate it must be appreciated by professional men of 
science The new number of our contemporary should be 
of assistance In this direction There are several fine 
illustrations In the form of plates and other figures and 
the articles are bv contributors who write with authority 
and not as the scribes Among the astronomical articles 
we notice one on Halley by Mr T A Bellamy a 
characteristic contribution by Mr J E Gore on counting 
the stars, and a description of Prof Lowell s observations 
of Martian canals Dr D H Scott F R S writes upon 
the earliest flowering plants—a subject which he has made 
his own—Prof F Cavers upon liverworts, and Prof 
A W Porter upon electromagnetic mass There are alto 
the usual notes upon recent advances In the various depart 
ments of science, and reviews of books We offer our 
congratulations to the editors upon tho attractive character 
of their first number and trust that their efforts to pro 
mote and extend intelligent interest in science will meet 
with success 

Botanists alone so far as we are aware have a journal 
dealing purely with the jests and humours of their subject 
The first number of the Sportofhyte, edited by Dr Marie 
6topes, emanates from Manchester University, and Is to 
appear yearly It contains anecdotes verse and articles 
parodying serious journals of which the highly technical 
and friendly humour will appeal to professional botanists 

Thx first part of a catalogue of books on natural hlstorv 
to be obtained from Mr Francis Edwards 75 High Street 
Marylebone, W , has been received It is concerned with 
mteetfafieous and general books and those dealing with 
ornithology and oology The second part of the catalogue 
will deal with works on botany, gardening, Ichthyology 
and other subjects 


OUR ASTRONOMICAL COLUMN 
Total Solar Ecu pax of Mat ^-‘-According to the Doily 
jtfait of May to, Mr Driffield, a surveyor, reported to 
Mr Bdribchl, director of the Melbourne Observatory that 
he Observed the solar eclipse of May 9 at Queenstown 

Tksmaflfta* in dear weather According to him, the 
corona appe a red regular Wi form concentric with and 
evenly distributed around the moon’* disc, except In the 
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south-eastern quadrant whore two streamers were seen 
running straight for some distance and then curving 
downward like a plume The extent of the corona was 
more than half a degree from the limb Its structure was 
strutted the colours merging gradually from deep orange 
to pale green The streamers were two moon s diameters 
In length Mr Baracihl is recorded to have said that this 
is the beat observation a Inch was obtained 

Solar Activity —After a period of quiescence the sun 
has during the past week exhibited a recrudescence of 
spot activity Several moderate!) sized groups have been 
observed containing well-defined, extensive umbrae 

Comet 1910a —According to an ephemens published by 
Prof Kobold in No 4410 of the Astronomtsche Nach 
richUtt comet 1910a is still almost stationary to the west 
of the Great Square and its estimated magnitude is about 
iso For May a7 its position is given as 

a (19100)=3ah 315m a~+29°s9‘S 

The Problem of the Resisting Medium —In \o 4408 
of tho Astronomtsche NachnchUn Mr Sehg Brodetsk) 
of Cairfbridge University discusses Prof See s awump-. 
tlons concerning the possible part p1a>ed bv a resisting 
medium In the capture of satellites In conclusion he 
shows that the arguments employed bv Prof See will not 
stand close analysis and are such as to render the posst 
btlity of capture with an assumed resisting medium \erv 
uncertain That such a satellite as the moon was cap 
tured in the manner suggested appears to be extremely 
Improbable while some of the larger planets have appar 
enily been able to capture a number of comets rendering 
them periodic there is no known case in which the earth 
has been able to perform a similar operation 

The Calcium Bands at a 6383 and a 6389— In the 
spectra of sun-spots tht calcium bands with heads at 
AA 638a and 6389 are an important feature to which 
attention was directed by Prof howler but their precise 
origin Is not quite settled Investigations on this point 
have been carried out by Prof Barnes at Bryn Mawr 
College who describes his latest results In No a, vol 
xxxl , of the Astrophysical Jourtidl 

In dry air at atmospheric pressure and wlth^ pure 
metallic poles these bands do not appe »r in the arc spec 
trum but with the pressure reduced to j cm of mercun 
or less they com* out strongly In atmospheres of dr\ 
h)drogrn and pure dry nitrogon the bands do appear but 
not so strongly as when the arc is run m vacuo with 
the arc burning in SO t tho do not appear 

It has been suggested that these bands ore due to a 
compound of calcium and hydrogen but from his experi 
ments Prof Barnes concludes that they mai be considered 
as true metallic radiations a conclusion which is important 
In discussing the probable origin of the sun-spot spectrum 

Star* with Variable Radial Velocities —In No a 
vol xxxl , of the Astrophysical Journal Mr O J I ee 
publishes the results of recent observations of radial 
velocities with the Bruce spectrograph at the Lick 
Observatory For « Cygnl a range of 9 km from -90 
to —Oil km was found but the observations do not 
suggest a period Two members of the Taurus stream of 
stars discovered by Prof Boss, Nos 1007 and 1092 in his 
catalogue, have also been shown to \urv their radial 
velocities* The first is 58 Taun the range of Its vetoclty 
being from +41 to +14 km and the second is 

B D 7 0 681 Tauri which exhibits a range of from 

+ 34 km to +17 km 9 Pegasi Is also shown to be a 

spectroscopic binary with a range of from -3* to 

+19 km and on one plate shows a very faint component 
at +6a km 

OcCULTATlON OF Mars BY THE MOOS OH APRIL IV— 
Through a break In the clouds Dr W Krebs was able 
to observe the last contact during the occultatlon of Mar* 
by the moon on April 13 and In No 4407 of the Astro 
nomisch* Nachtichten he gives the time as *oh 49*1 jos 
13s {GjMTf 
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OBSERVATIONS OF HALLEl S COMET 
Observations at the Madrtd Observatory and Malta 
N a communication which has been received from Dr 
h Ifiiguez the director of the Astronomical and 
Meteorological Observatory of Madrid a brief account is 
given of the visual observation* of Hallev a comet made 
at that observatory accompanied, not only with several 
excellent photographs showing its general appearance but 
with a photograph and drawing of the spectrum of the 
nucleus and tad 

According to Dr Ifiiguez, the nucleus underwent many 
variations in size und these changes can be gathered from 
the following figures which he gives Thus on April si 
it had a diamcUr of 10* on May 5 7* on May 7 8 # 
and on May 10 it was only $ f in dlaraiter During May 
the nucleus was comparable with a star of the first 
magnitude that of May 10 being a little brighter 

From photographs taken with a doublet of 5 inches 
aperture the first view of the comet oni\ indicated a tail 
a tew minutes of arc in length On April 25 it extended 
to one degree On April 28 it was im raised to four 
degrees By May 5 it had reached a length of ten degrees 


sice of comet were easily noted owing to the deer dtt s 
The chief thing noticeable was the great change la son 
tion since May 10, on which date I sent you a sketdi of 
same The position of the head on May 14 was as dkoaa« 
forming a rough parallelogram With 0 , a of Andromeda 
and y of Pegasus In fact the head was below V *0 the 
extent of the distance a f y The tall was 
to ( of Pegasus and 7 of Aquarius and iuff*HMFd£e 
space between them A star was seen through tbp tail 
at its extremity 

The width of the comet at the head was about one- 
seventh of side 7 a of Pegasus and the tail about one- 
third of same at broadest part roughly speaking, a* and 
5 respectively By referring to a star-map, I made out 
the head to be near to « of Pisces, so that the length must 
have been nearly 45 0 

We must have been in a very favourable position and 
have had ideal conditions as I see Greenwich observa¬ 
tion* on May 10 make out the tail only 45 minutes 

I am sorry I cannot sketch better but I have a 
difficulty in representing just the correct degree of Ugbt 
in the tail which Is much fainter after a of Pegasus. 

Ihr nucleus was equal to a of Andromeda in bright- 



Psa a—Ph a fcoysp h of Haney's Coomc takaa at tbs Madrid Observatory 
on Uavn. 

on May 11 its length was thirty degrees and on May 14 
it is described as extending about sixty degrees The 
accompanying illustration (Fig 1) shows the comet as 
photographed on May 11 the exposure lasting from 
ah 58m am to 3b 44m a m official Madrid time 
On May 7 and 8 tru comet was photographed with a 
prismatic camera using a Grubb lens of 8 inches aperture 
and a prism of twefity degrees, ingle The photographs 
obtained displayed a spectrum wfrah was continuous but 
crossed by three raonechsematic bands On Mny q and 10 
visual observations of the comet’s spectrum were aido 
made, and these also indicated a continuous spectrum 
crossed vy three bands The wave-lengths of the bands in 
the spectrum of the nucleus are given as 561 A 510 A and 
47s A, while those In the tail are $50 A 505 A, and 
461 X. The forms and positions of the bands are given 
in the accompanying drawing (Pig a), which is a repro¬ 
duction of that sent bv Dr IAlguez 
The second communication It from Mr C Leach at 
Malta, dated May 16 who writes — 

Enclosed it a sketch of what was seen here between 
* 4S 3 15 * m of May 13 and 14 The position and 
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ness 

The reflection of Venus on the sea was splendid. 

I think there can be no mistake about the length of 
the tail of the comet being great enough to allow the earth 
to pass through it in spite of statements to the contrary 
1 It was seen by several people here in foci, the 
general appearance of the comet is summed up exactly In 
the comparison used by several Just like a sc arch fight 
from the fort ’ It was not seen on May 15 and x6 owing 
to a sirocco hue M 

Mr I .each s drawing Is here reproduced (Fig 3) on a 



STWMMtlfttM M U 41 %T 44 II 44 41 

iFia s -!Spectrum of Hejky • Qcxeet oteemd at the Madrid Obsarvatsry 


reduced scale and Illustrates vtry clearly the comet • form 
and position among the stars 

Passage beHuetn I He Sun and Earth 

The possibility of the mutual interaction of the comet and 
earth when the former passed directly between the earth 
ahd the sun on May 19 aroused great interest A tele¬ 
gram from the Kiel Ceatrolstelle gave the time of the 
comet a passage across the solar disc as ingpess 
3h 237m am (GMT), egress 4b sa cm a m, out, 
with one exception all thie reports yet to hand State that 
no trace of the comet was seen during the p a s sa g e The 
exception was at the Munich Observatory, Where, acoerd 
ing to Reuter s Berlin correspondent, the observers 

succeeded in catching a glimpse of the comet as It Opted 
across the sun’s disc " until official confirmation Is forth¬ 
coming, this statement should, we think, be accepted teitb 
reserve At other German observatories no trace of 1 ho 
comet wo* seen, and at Munich the sun would not rise 
until the commencement of the passage, its altfitede, 
therefore, would be very small . 

The greatest hope for detailed observations of the net 
during Its passage was centred 00 the Kodtikonol Observa¬ 
tory in southern India, where careful preparations had been 
made for visual photographic, god spectroheliogrgpWc 
observations Inter alia, It was p ro posed* to take ph ten 
graphs with the spectroheflograph, with the Jrisnovp •» 
set on one of the strongest cyanogen bands* nr* the hop# 
that the cometOry rodSgBons might thereby become Hit 
entfally intensified in the Image, just as the fcydrogpf Of 
calcium radiations ordinarily ore But, acco rd in g 
telegram sent by Prof lffchl* $mlth to tha Defifc M> 
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the raault* were negative neither the visual nor the photo- I and to have led to some ecci ntru precautions such as an 


graphic observations revealed any certain trace of the 
oomot during its transit of the sun s disc The day was 
Cloudy hut the definition was splendid and the com< t s 
tail had been easily seen in the early morning It there 
fore seems certain that the tenuity of the matter forming 
the head of Halley s comet has not been overstated 

In England the sun did not rise until according to 
computation seven-tenths of the passage was effected and 
bad weather effectually prevented any possibility of 
observation In a telegram to the Daily Meal Prof Dyson 
reports that the sky was clear on May 19 from 1 a m 
but no meteors aurora or other unusual phenomena w<ro 
seen at the Edinburgh Observatory The reports from 
the African and Australian observatories arc similarly 
negative 

The Rev Dr A Irving writes however from Bishop s 
Stortford on May 18 as follows — 

* We are here at about 350 O D and well away from 
the London atmosphere The day has been overiaxi until 
about 4 pm but 
the later hours have 
been clear I have 
looked for anything 
abnormal but have 
not been able to 
observe anything 
beyond a slight and 
diffused base which 
seemed to be per 
haps more con 
tlnueus than usual 
into the upper strata 
Of the atmosphere 
At sunset the 
western sky was 
clear of clouds but 
the glow was quite 
an ordinary occur 
re nee except that it 
seemed somewhat 
fainter than usual 
whh surih a sky 
But I do not recol 
feet having ever seen 
a sunset In such a 
sky with such feeble 
after-effects. It may 
be said that there 
was no after glow 
at all merely a 
dull grey effect, as 
If the comet s tall 
had no effect beyond 
acting as a sort of 
screen to the sun s 
rays. It might be 
interesting to know 
If similar naked- 
eye observations 
were m ad e by 
others,” 


oxygen-supplied sealed room Ac The accounts of 
prayer meetings held by negror s in the southern States and 
of general absolution bem^ given by Italian priests vividly 
recall the Biela scare of 188a whi n Holmes s comet was 
discoveied 

Unfortunatelv astronomers and sensationalists alike have 
been disappointed According to Johannesburg observa¬ 
tions on Thursday the tail was seen still well above the 
uhptir and observations gemrallj failed to indicate any 
phenomena which might assuredlv be connected with an 
encounter Careful preparations were made to observe 
possible magnetic disturbameH aurora and meteors all 
or any of wntch might Ik produced bv the earth s passage 
through a charged meteoric agglomeration Ihe magnets 
at ( reenwlch indicated no abnormal disturbance on 
May 19 but according to Reuter Prof Birkeland s mstru 
ments at Finmarken registi red a well marked magnetic 
storm on that day although the days before and after 
were exceedingly quiet Prof Birkeland ascribes this to 



Flo, 3 HaBsy s Com* ss asm at Mails on If ay 14 by Mr C Latch. 


The time of the passage >of the earth through the 
extremely tenuous tell was, and apparently still Tr un 
certain A apek or so before the passage was due there 
appeared to be some doubt whether the taUI was sufficiently 
wng to reach the earth but this was dispelled by th» 
later observations Prof Barnard on May i8, traced it 
to ft ^distance of 107° from the head which implies an 
actual length of more than fifty million miles more than 
three times the necessary extent 
But the actual curvature of the tail could not be deter 
dUnod and in that lay the uncertainty as to a passage 
taking place for the same reason the time of the earth's 
passage was Indeterminable although Dr Frans colcu 
lated that It should occur some time later on May iq 
Oh— lyOt io ns at Johannesburg indicate that the earth 
passed under the tail on Saturday morning 
The possibility of this occurrence appears to have 
InoRed a great deal of fear and excitement, despite the 
explicit statements of well-known astronomers that any 
catastrophe was Improbable In the extreme The fear of 
poisoning by cyanogen seems to have been the best defined 
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electrical effects produced by the passage of the earth 
through the charged cometary matter and has secured 
excellent magnetograms and earth-current curves as 
well os valuable electrical und meteorological observa 
tions 

The reports received at the Mcteorotogu al Office con 
tain no references tn unusual meteorological phenomena 
which may be assouated with Halley s comet Thunder 
storms occurred on eaih dav of the week In some part of 
the United Kingdom A sharp storm in the south-east of 
England In the carh morning of Thursday May 10, just 
about the time of the calculated transit of the earth through 
the comet s tall attracted much attention It would how 
ever be rash to attribute their electrical manifestations to 
tometarv Influence for the general meteorological sltua 
tlon which was characterised by high pressure over 
Scandinavia and low pressun over the Bay ad Bkcsjr 
was of a type whUh in summer i* generally associated 
with thunderstorms over the British Isles The restfh* of 
the kite and balloon astutts earned out on May ly have 
not yet come to hind 



386 


NATURE 


[May 26, 1910 


The Comet and its Spectrum 

M Coggia in No 19 of the Comptes rendus (Ma> n 
P X 1 & 5 ) give* positions for and descriptions 0/ the comit 
for a number of dates between April ib and May fi On 
April ib 17 and 18 the comet was seen to hive a large 
nucleus ovoid In shape but no tall Seen with the naked 
eve on April 21 it was of about the third magnitude and 
yellowish in colour telescopically the enveloping coma 
showed two jets in position angle 120 With the moon 
nearly full 1 3 0 tail was seen on April 23 and was 
bifurcated On April 2b with the moon at full a i° tail 
was s^en and a telmopic view showed that thf nucleus 
was smaller than formerl) but was extr lordinarih brilliant 
and decidedly stellar Mia 5 found the comet as a second 
magnitude object with a tail io° In length having a curved 
plume like form at its extremity Seen in the telescope 
the nucleus was round and very bright ind was sur 
rounded by a coma containing two aigrettes Jhese were 
broad and were sjmmetncal with regard to the nucleus 
from which they emerged in directions perpendicular to 
the axis of the tall On May b the nucleus wns \pt 
brighter and the aigrettes had disappeared but th< re wns 
a very bright sector turned towards the un 

A circular from Kiel announces that obs* rvitions at th 
I lek Observatory on May 20 showed the len^ili of the tail 
to be 140° that is to suy that wtn it ill wsibl it 
would tra\erse more than three-quarters of the visible 
hemisphere The obserxations were made in the morning 
111 the eastern sk\ and showed the tail to lag fir lx hind 
the radius vector so it was suggested that the earth would 
not pass through it On the morning of Ma) 21 the tail 
was fainter but was traced to beyond Aquih 

A correspondent Mr £ Clegg at Morenus mar 
Pernambuco reports tint during the early dn\s of this 
month the comet was seen very plainly at about 4 o clock 
each morning by a number of people 

Despite the smoke and cloud near the horizon and the 
full moon the comet was seen as a conspicuous object b\ 
thousands of people in various parts of tht country on 
Sunday evening last At f unnemburv it was first puked 
up at 8 45 although the skv was by no im ans dark but 
probably owing to the bright moonlight thp tail was onlv 
suspected Mr \\ E Rolston reports that to the nnked 
eye it appeared as a white nebulous cloud of appreciable 
»izc having a bright centre Bv averted vision 2 0 or 3 0 
of the tail was glimpsed 21 intervals 

The results of a number of spot trum obs rvations made 
at the Mpudon Observatory during tht period January 
Ma> are published bv MM Bernard and idnc in No iq 
of the Comptes rendus In January the cyanogen band at 
\ 388 dominated the spectrum of the head The photo¬ 
graphs obtained on February 0 and March 2 3 and 4 
show in addition the blue “ carbon bund it A 474 and 
others more feeblj near A 408 and A 438 in the later 
spectra the bands at A 38ft and A 474 yvere marl} equal 
in intensity A visual observation by M Ciaiobim on 
April 17 showed the 'nucleus to be stellar in character with 
a circular nebulosity surrounding it but to the Meudon 
observers on April 25 the condensation was planetary in 
character with uniform luminosity over a circle some $* 
m diameter A nebulosit) of 30* diameter surrounded it 
and showed two short jets on the opposite side to the 
tun Photographs taken on April 26 showed that the tail 
wa« developing in the form of two jets about i° In length 
separated by an angle of some 8° or ia° 

Spectrograms obtained on April a6 showed onlv the band 
at X 474 but others secured on May 4 showed the con 
tinuous spectrum of the nucleus and # in the head the 
hands at A 474 and X 388 It U Interesting to note that 
probably owing to the differential absorption of the earth s 
atmosphere at a low altitude the band at X 388 was much 
fainter than that at X 474 

On May 7 the comet was much brighter its estimated 
magnitude being 0.5, and a tail i° long was easily seen 
with the naked eye The head of the comet exhibited 
several modifications the nucleus now being elongated In 
the direction perpendicular to the sun-comet line and 
having a luminous jet at each extremity of its major axis 
Spectra taken on 3 and Wratten and Walnwrighrs ortho- 
chromatic plates, show the Intense continuous spectrum of 

NO 2117, VOL 83] 


the nucleus extending from X 660 to X 295 The band at 
X 474 is very intense in the spectrum of the head, whlch- 
aUo shows condf nsations at XX <10 and 563 the cyanogen* 
band at A 388 is much weaker than on the earlier 
plates 

Messrs \ M Slipher and Lampland also give a good 
preliminary account of the comet 2nd its spectrum In 
Bulletin 47 of the Lowell Observatory 

Photographs w* re secured on every morning between 
April 14 and May 1 inclusive exti pt April 28 and indicated 
some remarkable changes in the form of the comet On 
April 30 It was seen that the bilateral symmetry of the 
curlier photographs of the tail had disappeared the 
northern edge was now nebulous whilst the southern was 
bright yyeli di fined and showed several sharp bends On 
May x the t tit was gently curved first to the north, then 
ro thi south for seven degrees from the head and then 
bet amp m bulous with a number of brighter condcnsa 
tiotiK This outer part indicates the action of some 
sha tiring perturbative agency and the proximity of Venus 
1 tentatively suggrsted as 1 possible c iu$e The 1 * ngths 
of thi tail shown on the photographs range from k on 
ipril 15 to i8i° on Ma> 1 

The photographic spectra cover the whole range from the 
red to the ultra violet and show many interesting features 
One of the most striking is the intensity of the continuous 
spectrum of the nucleus the solur origin of which is 
indicated by tlu pres* nc* of m my Fraunhofer lines More 
than a doren emission bands were photographed the 
tvpical cometary bands 3883 4737 5165 and 5635 being 

generally the most prominent The cyanogen band at 
A 3883 is the strongest and shows progressive intensified 
tion Other notable bands are nt A 4000 prominent in 
tail 4214 strong and im reusing 42O prominent in tail 
455 apparently composih and prominent in tail 570 
faint and narrow 5803 sodium (emission) lines varying 
in intensity 630 ± the continuous bind is photographed 
to a short distance btyond B lhi study of the sodium 
lines from day to da> indicated that the) fluctuated m 
Inten tv 

Lhe objectivi prism photographs show that the head and 
tail ar* not iiliki m composition a point brought out in 
the study of Morehouse 9 comet Two bnnd« m fact at 
A A 1000 and 4260 were first recognised in the tall 45^0 
is also prominent in the tail but inconspicuous in the 
head The cyanogen bands at AA 4214 and 3883 are prac 
ticnllv absent from the tail 

Other obsi r\ at ions of the comet are recorded by M 
bsilangon and M Borrelly in No 20 of the Comptes 
rendus (May 17) 

While visual obscrvations show the tail as straight and 
bifurcated photographs show it to be more of the intricate 
form exhibited on photographs of Morehouse s comet 
According to the Timer a splendid photograph was secured 
bv Mr bvershed with the q inch reflector at the 
Kodaikannl Observatory on April 22 This shown the 
nucleus as surrounded bv a parabolic envelope from which 
radiate a number of streamers in the form of a fan 
Instead of the simple bifurcated extension seen visually 
this photograph represents the tail as a number of dis 
turbed bent streamers one of the brightest of which 
actually crosses the others The photograph certainly 
suggests energetic disruptive action rather than a steady 
streaming forth and demonstrates the danger of com 
paring modern photographic representations of comets with 
the earlier drawings 

An excellent series of photographs has also been secured 
at the H el wan Observatory, and copies forwarded to the 
Royal Astronomical Society 

The complicated structure of the tail is also shown on 
photographs taken at the Transvaal Observatory on 
April 16 Describing them In No 4411 of the Vl#tro- 
nomischc Nackrichtan Mr Innet sa>s that they show a 
tail 3 0 long divided into fiv$. rays one set of which cross 
over the others In the teleieope on the sam.6 date the 
nucleus was seen to be double the secondary nucleus being 
in position-angle 48° 11' No 4413 of the Aftronomische 
Nachruhten also contains numerous report* of observa 
tions of the comet 

The following is part of an ephemens published by Dr 
Ebcll In No 44it of the Astronomtsche Nachrtckten -n* 
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Ephemeris for xah Berlin M T 


1910 

R A 
h n 

Did 

May 30 

9 45 0 

+ a 530 

„ * 3 1 

9 509 

+ a 335 

June 1 

9 560 

+ 1 S 7 * 

i> 2 

10 04 

+ 1 343 

»> 3 

io 43 

+ 1 134 


The estimated brightness for May 30 it about 0-5 mag 
and for June 2 10 mag 


HALLEY AND HIS C0ME1 1 

W IIA 1 do we know of the nature of a comet » taiP 
Near the head we notice that there is a dome-shaped 
envelope which suggests that something hat been spouted 
from the head and turned back by some repelling force 
of the sun, much as water spouted from a jet into the 
air is turned back by the attraction of the earth The 
shape of a fountain is in fact clotel) like that of a comet 
near the head Ihe same curve a parabola, characterises 
both and accordingly the adopted view of the nature of 
the tail is on these lines But Mr Eddington has recently 
directed attention to a grave difficulty, he has calculated 
from comet Morehouse which appeared eighteen months 
ago what must be the magnitude of the sun s repelling 
force to accord with this view and he finds It almost 
Inconceivably great The suggestion was made accord 
mgly that possibly a different view might fit the facts 
better viz that the matter was not spouted from the 
comet s head and turned back by the sun but came from 
tlu sun and was turned back by the comet Mr 
Eddington has done something already to examine this 
view and finds several striking facts in its favour In 
the first place the shape of the curve the parabola which 
has been taken os good evidence for the former view 
equally fits the latter Secondly since the matter is 
streaming out from the sun and the comet is moving 
across U we must take into account the motion of the 
matter relative to the moving comet It should be possible 
to test the correctness of the view by observing the dircc 
tlon of the comet s tail, which should not lie accurately 
in the line away from the sun but should be slightly 
Inclined to it Measurements of several photographs seem 
to support this view 

Besides the particles of solid matter which exist in the 
tail (whether spouted from the comet or from the sun) 
there are also certain gases Sir William Muggins found 
with his spectroscope as early as 1881 that there were 
certain carbon compounds in the head of a comet which 
are doubtlesa also present lo some extent In the tail Some 
very interesting spectroscopic observations made on the 
daylight comet showed that there was sodium vapour not 
only in the nucleus but extending out Into the tail on 
either side The strong yellow lines in the spectrum have 
been thought to have possibly some other origin perhaps 
helium or a carbon compound It may appear curious 
that there should be any doubt but it must be remem 
bered that when an object is In motion the lines in its 
spectrum never correspond exactly with the lines of a 
terrestrial substance Thev are displaced to one side or 
another according as the object Is moving towards or from 
us However in the present Instance measures made at 
the Lick Observatory seem to idontify the lines as sodium 
lines when due allowance is made for the comet's motion 
away from the earth Prof Fowler has recently made 
an Interesting identification of the spectrum of a comet s 
tall with that of some substance which at present he has 
not completely recognised, but which he believes to be 
a compound of carbon hydrogen and oxygen in a state 
of great tenuity He can obtain a spectrum In his labora 
tory when the pressure la reduced to leas than x00 oooth 
of atmospheric pressure 

The particular Interest of Hglley’s comet lies not in 
the fact that we shall pass through Its tail, not in the 
magnificence of the spectacle which we hope to tee (for 
this will be ratich less sensational than, for Instance the 
comet of x8s8, or even of 188a) but in the circumstances 

1 Fran tb* Aldrad Lecture delivered before the Royal Society of Art* on 
May 4 by Prof H H Turner PUS 
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which first brought its existence to the knowledge of the 
world It was the first comet of which the return was 
predicted with success Halley reaped this reward, the 
great reward of having an enduring monument in the 
skies os the well-deserved outcome of his devotion to 
science He was one of those men who seem to have an 
instinct for discerning at an> particular moment the most 
important thing to be done and the energy to do it such 
a man as would have made a great general or a great 
statesman or succeeded in many other walks of life and 
such a man as is only too rare in the history of science 
When an undergraduate at Oxford (Queens College) he 
was struck by the fact that our knowledge of the stars 
was practically limited to those of the northern hemi 
sphere and ht determined personally to rectify this at the 
e irllest possible moment Accordingly he aid not wait 
even to take his degree but started for St Helena to 
| make a catalogue of southern stars Bad weather 
rendered his expedition far less successful than he hoped 
but nevertheless a beginning was made and the founda 
tions of our knowledge of the southern hemisphere were laid 
He gracefullv acknowledged the help and patronage of the 
King by naming a small constellation Robur Carol! II 
but the name was afterwards omitted by a German editor 
His name for a striking double star Cor Caroli has 
survived In later years his studies of the positions of 
the stars convinced him that they were not really fixed 
In their places but that some of them must have moved 
since the observations of Ptolemy From this beginning 
due to Halley springs our knowledge of the proper 
motions of the stars and all that has come from it 

Another of Halley's great enterprises was the attempt lo 

determine longitude at sea It is quite easy for a sailor to 

determine his latitude (how far that is he is north or 

south of the equator) but his longitude is a different 

matter, and the uncertainty often led to grave difficulties 
and often disasters Here again Halley saw that a great 
effort must be mado to remove this disability He 
obtained the loan of a ship from the King (not Charles II 
by this time but William of Orange) and was instructed 
to make a long voyage especially in the southern heml 
sphere to observe the magnetic vurntion that is to say 
the amount by which the compass points east or west of 
due north In various localities In spite of the mutiny 
of his lieutenant (which caused his return home after first 
setting out), he completed his voyage He made a chart 
of the variations and thus solved for the first time this 
problem of determining the longitude His solution was 
very soon superseded bv a better In the invention of the 
chronometer bv John Harrison but this does not alter 
the fact that Hnllev was the first to give a solution at 
all Even his own defects seem to have inspired him to 
a method of compensating them He was himself not a 
very accurate observer nor skilled in the use of the 
instruments of a fixed observatory Possibly his experl 
ence with rough and ready methods at sea mav have con 
trlbuted to this end Be that as it mav he was so far 
out of personal sympathy with accuracy in observation 
that he used to sav fake care of the minutes of arc 
and the seconds will take care of themselves * It is 
therefore not to be wondered at that his observations n 
Astronomer Royal were not of iny value and it might 
have happened that he would look for successor equally 
indifferent to accuracy but he was too great a man to 
make such a mistake Hl set his heart upon being 
succeeded by BrAdley the most painstaking and accurate 
observer of the time (possiblv of all past time) and 
Bradley's skill soon made up for anv deflcierdes of the 
previous twenty years 

But Halley snowed his greatest insight in connection 
with the discovery of the great law of gravitation He 
shared with others the suspicion (for in 1684 it amounted 
to little more) that a law of attraction varying as the 
inverse square of the distance would explain the move 
ments of the planets round the sun but while others 
were content to let the matter rest there or to claim 
falsely that they had satisfactorily proved the proposition 
Halley saw the vital necessity of sifting the matter to the 
bottom When other inquiries had failed hs determined 
to visit Newton at Cambridge with the idea of enlisting 
his help 1 ft solving this great problem To his great delight 
he found that It was already solved Newton had already 
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pioved that n/i object attracted by the sun in thia way 
mould move round it in an ellipse and, since Kepler 
hud already shown that the planets did move in ellipses, 
thf existence of gravitation was established Halley saw 
further how Important it was to publish this discovery, 
and paid for the publication from his own pocket when 
other means failed It might also be said that in this one 
particular of recognising the thing to be done and doing 
it Halle> compared favourably with his great friend 
Newton for Newton after proving the proposition had 
tossed it aside shrinking from publication which had 
sometimes engaged him in disagreeable controversy Had 
it not been for Hallev we might have lost this discovery 
at anv rate for a number of years but Newton though 
he was diffident as to publication and failed perhaps to 
realise th importance of his dimovtr) to the world proved 
hi* own remarkable insight in a different munm r lie 
and he alone saw that even after the proof about the 
ellipse had been formulated there was vet a grave difficulty 
in accounting completely for a universal gravitation as 
the cause not only of the planetary movements but of 
the falling of objects towards the earth He realised that 
there was need of a further proposition which he ulti 
mntely succeeded in proving vis that a sphere, however 
large would attract another sphere, however close to It 
as though it were concentrated at the centre 1 his com 
pletcd the great law which was given to the world in 

but without this grent proposition the law of gravi 
tation would have remained a mere rough approximation 
instead of taking its place at once and thereafter as the 
most accurate law known to science 

Not onl> were the movements of the planets explained 
but it became possible to calculate the orbits of comets 
and Halley took the earliest opportunity of calculating 

us many as he could This opportunity did not however 
conu to him for nearly twenty years since he was full 
of other projects It was In the interval that he made 

his gnat voyage for determining the longitude ind It 

was not until 1704 when he had been elected Savihan 
professor of geometrv at Oxford that he found the li lsure 
to make the cometarv calculations required Thr risult 
was a list of tw^nt) four orbits representing all rhi 1 omits 
which had been sufliclentlv observed He had the insight 
to see that this was a thoroughly important thing to do 
though neither he per anyone else suspected what was to 
be the most important outcome Three of the twenty four 
orbits were found to be nearly the same those of the 
comets of 1531 1607 and ib8a The figuri s were so 
closely the same that he felt sure thev must relate to 
the same comet though there wus one difficult) in that 
the interval between the two returns was not the same 
This discrepance howevtr hr rightly ascribed to the 
mflurnre of the planets especially Jupiter and Saturn 
He pointed out that these planets disturbed one another 
and therefore would disturb a comet too He put very 
clearly also the point that the disturbance would be murn 
greater in the case of a lomet We have said that a 
comet travels away to n great distance from the sun and 
tomes almost to a resting point indeed as Halle) re 
marked a vert slight change in it* velocm would send 
it awav altogether from the sun s influence that is to 
sav would make all the difference between a finite and an 
Infinite time for its return Hence a smaller disturbance 
might easily affect the time of its return seriously There 
was no difficulty that he could see in Identifying the three 
comets ai the same and in predicting a subsequent return 
in 1758 Hallev did not live to see the return, but died 
in 1743 at *he age of eight) five but he left on record 
his ronvn-tion that the comet would appear again and 
lus hope that posterity would remember to credit an 
Englishman njjth +he prediction 

It was first* seen on Christmas Day, 1758 It returned 
again In 1835 and now it is with us once more The 
internal between the returns varies a few years from 
about seventy five to nearly eighty, the variation being 
due as Halley surmised to the Interference of the planets 
with the comet s movements It is one thing to realise 
as Hallev did the general nature of this interference and 
quite another matter, involving much laborious calcula 
tlon to determine It accurately Halley with his national 
pride would have been delighted at toe skill with which 
this problem has recentlv been attacked by two of his 
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countr)men, Mr Cowell and Mr Crommelm, of the Royal 
Observatory at Greenwich Mr Cowell after trying old 
methods with more or less success, found it advisable to 
employ a totally new method It has been the custom, 
hitherto in such calculations to consider the path of the 
comet as an ellipse according to Newton s great discovery 
but an ellipse which is continually changing in detail 
owing to the disturbances of the planets Mr Cowell, 
however has found it desirable to abandon the idea of the 
ellipse altogethi r and to follow the comet step by step 
along Its orbit first forecasting a little ahead then ealeu 
lating the consequent attractions of the planets verifying 
hit* forecast or modifying it if required and so bv 
making each step secure before proceeding to the nex 
obtaining ultimately the complete and accurate hlstorv 
of the comet between two returns It will readily be 
understood that a process of this kind involves much 
labour During seventy four years the comet was followed 
by calculation alone for it was hopeless to attempt 1o 
observe it As a result of the calculation* it was pre 
dieted that it would be seen in a certain place in the skv 
in August and September 190Q and on taking a photo 
graph of this region the comet was found close to the 
predicted place l he honour of first identifying it in this 
way falls to Dr Max Wolf of Heidelberg but It is some 
compensation to Englishmen that with the help of Dr 
Wolf m information they were able to identify earlier 
images of the comet on photographs taken at the Roval 
Observatory Greenwich and earlier still at the new 
Observatory of Helwan in Egypt The generosity of Mr 
Revnolds of Birmingham has furnished this hurt observe 
tory with a fine reflecting telescope thr mirror of which 
lo inches in diameter was like that at Greenwich made 
b) the late Dr Common of Ealing nnd with this fine 
instrument in the splendid climate of Egypt the firs* 
picture of Halley a comet at its present return was secured 
Messrs Cowill and Crommelm have not only calculated 
the reient history of the comet thev have carried it back 
through the centuries as far as jao n c We have see" 
that Halley collected all the observations of comets 
suffiuenth good and numerous to enable him to calculate 
orbits and these did not include anv comet earlier than 
1337 nor any appearance of his own particular come* 
before 1531 But more obwrvations have come to light 
since then especially in Chinese annals and on further 
search being made in the first instance by Mr Hind some 
half a century ago it was found that bright comets had 
appeared in 1456 in 1378 in 1301 and so on which could 
with great probability be identified with Hallev s Thi* 
probability Messrs Cowell and Crommelm have now con 
verted into a certainty It was not possible or even 
necessary to earn back the computations into the pas 
with the same nccurarv as was adopted for the last re 
turn for the observations available for Identification were 
in many Instances very rough specifying for Instance 
the position of the comet bv the constellation in which It 
was seen but they adopted something of the same pnn 
ciple of proceeding step by step making the appearance 
at one return secure before working back from it to the 
preceding and thus they were able to correct several 
: mistakes in Hind s original list 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridop - The Council recommends that a grant of 
1 oof from the Worts Fund be made to Mr E A Wilson 
of Convilh and Calus College who has been entrusted 
with the organisation of the scientific department of the 
British Antarctic Expedition 1910 towards defraying the 
expense of the equipment 

The scientific staff of the expedition includes Messrs 
D G Iillie of St Johns College E W Nelson of 
Christ’s College T G Taylor *of Emmanuel College 
F A Wilson of Conville and Calus College and C S 
Wright of Conville and Cams College 

Grants of 30! to Mr C E Moss curator of the Uni¬ 
versity Herbarium towards defraying the expense of 
botanical Investigations which he proposes to make on the 
Continent of Europe and of a4I to Mr R H RastaQ, 
towards defraying the expense of a visit which he proposes 
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to make to South Africa for the purpose of carrying on 
geological investigations are also recommended 

Oxford —The following is the text of the speech de 
hvered bv Prof I-ovc in presenting Messrs P H Cowell 
and A L de la C Crommelin for the degree of D Sc 
honoris causa on May aj — 

Du centos fere abhmc anno* Edmundus Halley qui turn 
apud nos Professor rrat SavilJanus a Newtono doctus vi 
quadam certa planetas sues Intra circulos contmcrl cum 
cumetam magnum ipse obwrvasset hunc an norum qulnque 
fere et septuaginta mtervallis quasi legittmo tempore semper 
rediturum esse praedixit \ates ernt verus et nos hoc anno 
tertium ex 1II0 tempore cometae reditum vldcmus Cum 
quidem omnes nstronomi Ineunte stntlm anno elus adventum 
specularentur simul atque visus (st id egerunt ut cursum 
quo rlrcn solcm volveretur ccrtissime constituerent Ad 
hanc rem actsserunt duo virt Philtppus Herbcrtus Cowtll 
Andnas Claudius dc la C herois Crommelin scientia et 
pentia singulan pracditi qui hunc nodum nova prorsus 
ration* soherunt Qua in re distmgucre vix possumus quid 
hulc vel 1II1 acceptum rehrtndum sit illud constat nisi 
alter mathermun orum alter ostronomorum peritissimus 
fuisstt rem non potuisse navari 

Duco igitur ad vos Philippum ilerbertum Cowell qui 
cum plurcs annos astronomiae ratiombus cognoscendis w 
dedidisset multas palm us iam adLptus id tandem con 
smutus est ut cometae Halleiam iter nova rationo statueret 
ct omnes calrulos laborlose subduceret 

Duco etiam Andream Claudium do la Chtrois Crom 
mtlin qui cum multos annos cometarum naturam investi 
g isset doctrlna maxima instructus ad hoc munus acrcssit 
et re latissime perspccta cometae rcdeuntis iter non solum 
hoc anno definire potuit sed quoties per duo millia ducentos 
qumquaginta annos his caelostis hosp< s terrain revisit 

The Vice-Chancellor (Dr 1 H Warren) In admitting 
Messrs ( owell and Crommelin to the decree spoke as 
follows — 

Salve fratrum par nobilo nec laboribus nec laude 
divnmm quos dum veluti Geminos illos vcl stellam quam 
dam duplicem pan gloria toguj paribus fulgentes lntueor 
\fnit mihi in mentem allquid versu dicerc Vcrgiliano licet 
paullum mutato 

In medio duo signa Conon et quis fuit alter 
Praedixit flammae reducis qui gentibus orbem? 11 
Ego auctoritate mea et totlus Unlvtrsitatis hbentpr 
admitto utrumque te Cononem te Aratum novum ad 
gradum Doctons in SHentiu honoris causa 9 

Tiif honorarv degree of !>oetor of Laws was conferred 
upon Commander Peary by the University of Edinburgh on 
Mnv 34 in recognition of his north polar work 

A Rkltkr message from Salem Mass USA states 
that the will of the late Mr Isaac C Wyman bequealhs 
practically his entire estate valued at 2 000 ooof to 
Primeton University Graduate School for such use as the 
trusties may decide n 

A Reutkr message from Cape Town states that the late 
Sir Donald C urrie s daughters Mrs Mirrielees Mrs 
Molteno and Mrs Wisely have given a sum of 35 000/ 
to the University of Cape Town for the construction of a 
hall as a ptrmancnt memorial to Sir Donald Currie The 
University has gratefully accepted the gift and has re 
served a portion of the fund producing 150I per annum 
for the foundation of a Currie Scholarship 


SOCIETIES AND ACADEMIES 

Paws 

Acadamy of Sciences, May 27 —M Armnnd Gamier In 
the Vhair —The president announced the death of 
Stanislas Canix/aro correspondent of the academy and 

f ave a short account of his work —Gaston Darboux 
'he use of new methods of recurrence in the theory of 
orthogonal systems —M Blgpurdsn presented photo¬ 

graphs of the Halley comet by M lAlgoez, taken at the 
Observatory of Madrid—A Lacroix The mineralogkal 
constitution of the French phosphorites The optical and 
physical properties are described in detail, and complete 

1 Cf V«rg Eel Ui Y 40. 
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chemical anal} sc* are given —Paul Isbatlsr and A 
Mollho A general method of direct preparation of the 
thiols by catalysis starting with the alcohols The general 
method proposed consists In passing a mixture of the 
vapour of the alcohol with sulphuretted hydrogen over 
thoria at a temperature between 300° C and 360° C 
1 he mercaptans from the first five primary alcohols were 
prepared with exi client yields The substitution of sulphur 
for oxygen was also successful with ullyl alcohol benzyl 
alcohol and various secondary alcohols but the yields in 
these tases were not so good as with the primary alcohols 
Thiophenols can also be prepared in the same way —M 
Blaserna was elected a correspondunt for the section of 
physics in the place of Lord Rayleigh elected a foreign 
assoclati - I ■•ofangan Observations of Halley ■ 

comet These results were obtained at the Obw rvatory 
of Bordeaux and diagrams arc given showing the appear 
ance of the comet on various dates —J Comas tela 
i he flattening of Io first satellite of Jupiter Observe 
tions with the 3&-cm equatorial at the 1 abra Observa 
tor} continued since 1905 have confirmed the view that 
Io is flattened in proportion greater than any other body 
known in the solar system The maximum flattening has 
been determined at one fourth —M lorrslly Observa 
tions of Halley s comet made at the Observatory of 
Marseilles with the comet finder Data are given for 
observations for fifteen nights between April ai and 
May 10 together with the positions of the comparison 
stars — M Tsltx4fea A new class of surfaces — F 
Oufvwt The differential equation of the motion of a heavy 
spherical projectile in air — Maurice PrBohst Continued 
functionals —M Htr r g o t t The # lectric thcrmophile An 
account of a woven material containing fine nickel wire 
which is supple and can be heated electrically — A 
d* Ormmont and M Drseq Certain conditions of appear 
ance of the band spectrum attributed to cyanogen The 
band spectrum usually considered to lx characteristic of 
cyanogen appears to be due to the simultaneous presenre 
of carbon (in sodium carbonate) and nitrogen The bear 
mg of this on comet spectra is mentioned—M Moult*- 
vkfue The dimensions of the material elements pro 
jected by the kathodes in vacuum tubes The metal pro 
jected (silver) is deposited on a gin s plate and the mini 
mum thickness determin'd at which the layer conducts 
tlectricity Ihe conductivity appetrs suddenly and is only 
established starting from a 0 rt un thickness of the 
metallic layer The diametir of the particles cnkulated 
from the results of these experiments is of the order of 
22 to 26 ftp —\ Bmma and I Faiimlsr The action 
of the silent discharge upon a* rtuldclnde in the pres* me 
of hydrogm The product of the n action was a verv 
complicated mixture containing airtu acid and its homo- 
logues and several ketones h Bodroux and F 
Tmboury Synthesis of aromatic nitrile's Benzvl cy iiudi 
is treated with sodium amide and alk\I lodidi or bromide 
One or both of the tndrogen atoms of thi methylene group 
can thus be replaced by alky I groups and sevt r ti apphea 
tiorjs of this general reui Hon ar cited < xirges Oarstns 
The action of the Mdracids upon the ghcidic est rs —- 
A Arnaud and S Fo*t*rn*k I wo m u isomer* of 
stearohe acid—M ircel Oodohot md Jules Frvxoula 
Hexahtdrophcnylglycolhc acid —C The estimation 

of tartaric acid in crudt natural matt rmls J 
Bfth—ww A new method of estimating the three 

methy Inmines in admixture with ammonia The hydro 
chloridis arc dried md xtracted with purp chloroform in 
which the hydrochlorides of dnnt tin limine and trimeth\l 
amine are soluble ilicsc atf further separated b\ means 
of their perlodides und the ammonia and methy lamine 
separated by Francois s method with \ellow oxide of 
mercury —G Boysr Studies on the biology of tiie 
truffle {Tuber mefanoj^orwm) -Paul Dop Ihe Strychnos 
of eastern Asia -J Btrohl The relative weight of the 
heart and the effect of high altitude —Maurice Nleloux 
1 he decomposition of chloroform in the organism A 
method is described permitting the estimation of small 
quantities of chloroform mixed with large quantities of 
air The author applies this to determine the amount of 
chloroform destroyed In th< blood and concludes that 
about one-half the total amount of chloroform fixed at the 
moment of anaesthesia Is decomposed m the organism — 
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H Ooutiirf Cray flsh of the genua Saron with male 
dimorpha—L. and J Irfldrd The nature of the 

parasite of epizootic lymphangitis.— G SsHhsr The 
determination of the volatile adds In the products of 
fermentation of some micro-organisms according to the 
method of Duclaux—L Do UHsay: The mean atomic 
weight of the slltcatad earth s crust.—Jean Douaaao The 
distribution of the levels and fack* In the so-called autoch 
tone (Nummulltlc) of eastern Switzerland -—Maurice 
Pliltosat The chalk of Bide —Louis Oontii The 
ancient erogenic movements in the Haut-Atlas of Morocco 
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Royal Iamnmoir, at 0 —The Forthcoming Antarctic Expedition 
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Cell as a Standard of Electromotive Force Dr S. W J Smith 
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Faraday Society at 8.—Some Practical Experience of the Sherardmng 
Process J W HInchley —Not* on the Composition of Eutectic 
Mixtures Dr C H Desch —Relation* between Critical Temperature, 
Bolling polnt| and Expansion Confident of Phoepboru* PenUchloride 
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Royal Society at fyaW ’i ri eB t Pmfi*rt The Influence of Bacterial 
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rive Change in Living Strocttues Prof H E. Armstrong, F R S and 
E. Frankland Armstrong —On the Direction of Motion of an Electron 
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Water In Curved Pipes Prof J Bustice. 
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THE MAMMALS OF SOMAIIIANO 
The Mammals of Somaliland By R E Drake 
Brockman Pp xvii + aoi (London Hurst and 
Blackett Ltd 1910) Price 12s 6d net 

OMALII AND it is hardly necessary to point out 
for its mammalian fauna its flora and to a 
certain extent its birds almost constitutes a separate 
sub-region of the \frican domain together with the 
adjoining districts of Galaland Abyssinia and the 
northern parts of British East \fnca The fullest 
description of its interesting mammalian fauna was 
written some \iars ago by Captain (now ( olonel) 
HOC Swauie R E the discoyerer of Sw i\ne s 
hartebeest one of the peculiar Somali forms Since 
then alas 1 through* the unending attacks on the 
Somali fnun 1 b> British sporLsmtn and sportswomen 
and some of their foreign friends not n few of the 
beasts common In the northern or British part of 
Som ill land in Colonel Swa>nc s d tv (beginning in 
1HS5) haw now disappeared from that territory or h i\t 
become extreme 1) sc tree and are not found in the 
list supplied by Dr Drake Brockman It is curious 
nevertheless (since the title of the book under review 
is Somaliland ) that its author makes no allusion 
to some of the most peculiar ind characteristic of 
Som tit mammals it least in theory—such as tht 
Somaliland giraffe an independent species (C reti¬ 
culata) a subspecies of Cape buffalo (probablv 
Bos caffer acqumochalts) which is certainly met with 
in the western northern and southern parts of 
geographical Somaliland besides other tvpes referred 
to later in this rc\tew 

It ma> be that the author has preferred to rest net 
himself to such mammals as have been seen or 
obtained by himself Yet he has been on the 
Jubt River and in southern Somaliland and 
fails to include in his list another most charac 
tensile mammal of restneted distribution Hunter s 
topi (Damahscus hunten) which from several 
points of view is like the vanished connecting 
link which must have existed between the Bubalinc 
group of antelopes and that of the Gasellinc pallas 
l^ipyceros) just as Swayne’s hartebeest suggests n 
resemblance to the intermediate types between the 
hartebecsts and the gnus Also it is probable that 
among the mammals of Somaliland should be in 
eluded the Gelada baboon (Theropithecus) The 
present wnter has himself seen live specimens of 
Theropithecus (probably T ohscurus) In French 
Somaliland pets of the engineers working on the 
Harrar railway which were said to have been cap¬ 
tured close b> and brought in for sale by the Somalis 
Also in this book no allusion is made to the almost 
certain existence of a LI m no tragus trageiaph m the 
Webbe and other big river? of SomaH&nd (vide 
Colonel Swa>ne f s book Seventeen Trips through 
Somaliland ) 

But though there may be these omissions from a 
full and complete record of the mammalian fauna of 
the Somali country Dr Drake-Brockman gives frx 
cel lent descriptions of nine-tenths of the known 
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beasts of this still ni)sterious and insufficiently ex¬ 
plored region (one of those portions of Africa with great 
discoveries in store for us concerning the past and 
present faunas of Africa) Also he emphasises two 
points worth) of the attention of the League for the 
Preservation of the hnuna of the Empire (a league 
which fights despairingly against official apathy and 
the utter indifference of the overwhelmingly large 
majority of the British public a public caring nothing 
about the fate of the dodo of the Somaliland giraffe 
of the English marten or the Honduras ocellated 
turkey) and thosi two points are (t) that the 
Somalis (for example) Midgans and most other native 
tribes do not senouslv ravage the big or small game 
of the lr country md (2) that in spite of the meticulous 
game regulations (this qu ilificntion is the present 
writer’s) there is a stead) destruction of Grevy s 
/ebms oryxes and numerous mttlnpts going on at 
the hands of Furopean shooting p irlies throughout 
Somaliland We deduce from whit this author says 
that the wild animals of British Somaliland of anv 
notability must 111 some portions of the country bo 
extinct Probibly officialdom does whit it can It s 
the na ion from highest to humblest which w ints con 
verting to a right interest in biology 

Dr Drake-Brockman has much of interest to siy 
about the chiet ih Hi remarks on ih< much greater 
growth of mane in the cubs their gn\ white ground 
colour and different black markings from those in the 
adult (a tendency to horizontal stripes instead of 
spots) He also adds to our knowledge of the lif*- 
histor) of the aard wolf (Protclcs) which he describes 
is secreting a foul smelling liquid m glands near the 
base of the tail and expressing this fluid secretion 
w'hen attacked b> dogs \ccorctmg to his observa 
tions of the long-eared Otocyon fox (which he 
sa>s is an cas) animal to tame and makes a dt 
lightful pet) this Eocene camnt* goes about in small 
packs rather than in pairs or singly It seems to 
live a good deal on insect food The Somali wild 
hunting dog (Lycaon) is smaller than the Lycaons 
of central and southern Africa and has much shorter 
fur is indeed inclined towards h urlessnesx -an 
interesting trait ir view of a simil ir tendt nc) in sonit 
varieties of Cams fatmltarts 
Of the Baira antelope (Beira is the accepted n ime 
but is a misspelling of the Som ill pronunciation) it 
is said that the females are slightly larger than the 
males The author s excellent photograph of this 
peculiar Somali antelope emphasises its kinship with 
ihc klipspringer (Oreotragus) 

As to the Somali waterbuck is it really (as stated 
by Dr Drake-Brockman) Cobfi* defassa like that of 
equatorial East Africa or an independent Somali species 
or subspecies? (.olonel Swayne classed it as the 
ellipstprymnus of South Africa because of its grey- 
brown colour and the elliptical white mark on the 
rump This Is somewhat the description given by 
the present author but defassa is on the contrary 
without a white mark on the rump and is remarkable 
for its bntliant bay colour 
The Bcisa oryx the various gazelles of Somaliland 
—and if this is not par 1 xcelhme Goxellelnnd, what 
is ?—the greater and lesser kudus are all effectively 
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illustrated and described by Dr Drake-Brockman t 
He tells us some new things about the long-necked 
long tailed dibatag (Ammodorcas) and gerenuk (Litho- 
crumus) and about the oryx. In this last type (of 
which the book gives an excellent photograph) the 
render is recalled to one of the problems of faunistic 
geography as yet unsolved, t e why is there such a 
strong affinity in mammalian and bird fauna and to a 
lesser extent in flora between south west and north 
eist Africa, between Somaliland (in its largest geo¬ 
graphical extent) and Trans-Zambena' The Beisa 
oryx of north east Africa and the Cape gemsbok are 
more nearly allted tlmn either is to the fringe-eared 
oryx (O callotis ) of East Africa In both north-east 
nnd south west Africa we have ostriches n ird wolves 
otoevon* gazelles foxes black backed jackals secre¬ 
tary birds striped h\«nas caracal 1 Mixes and 
cheetahs North of the Zambezi and the Zambezi 
Kunene line they do not exist nor south of the Tana 
River and the \nglo-Germnn frontier in Masadand 
There is even a slight correspondence (in tluse 
geographical extremes of Africa) in the iffimtjes of 
the lowest human t\pcs Linguistically tht on y 
lilies of the southwest African Hottentots tre in 
equatorial German East Africa nnd phvsicallv the 
only resemblances to the Bushnnn are to be met with 
in some of the Andorobo Suk and Doko helot tribes 
of north-east Africa north and east of Unyimwezt 
md the Kilimanjaro district Why should the 
connecting links of so many mammal and bird types 
have died out in between’ The intervening regions 
were almost certainly covered down to quite recent 
times by dense forest, a forest only abated bv the 
Neolithic negro How did the desert tvpes referred 
to of Somaliland and south-west Africa work their 
w av through this forest land across manv degrees 
of latitude and yet retain their peculiar adaptability 
(in colour as well as peculiarities of hoof and habit) 
for and countries? A similar problem remains un 
solved in regard to South America in the south 
western parts and southernmost extremity of which 
continent there are mammals related to North 
American types (such as Andean bear the Antarctic 
wolf and the Auchenm canielids) the nearest affinities 
of which are with North American forms vet which 
to reach their present habitat must have traversed a 
greater or less breadth of densely forested steamingly 
ho quatoriai America H H Johnston 

SO BRITISH FRESH-WATER PROIOZOA 
British Fresh-water Rhisopoda and Helwzoa Vol II 
Khizopoda Part II By the late James Cash 
assisted by John Hopkinson Pp xviii 4-166 +32 
plates (London Ray Society 1909) Price 
1 2s 6 d net 

HE ap#ear*nce of the second volume of this useful 
monograph of the British Rhlzopoda was 
heralded some few months ago by the sad announce¬ 
ment of the death of fixe author Mr James Cash 
The description* of the species and the beautiful plates 
which illustrate them were from the hand of the 
devoted and enthusiastic Manchester microscopist and 
it will always be a flatter for sincere regret that his 
life was not spared to see the completion of his work 
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1 To Mr John Hopkinson we are indebted for the notes 
on synonymy for the bibliography and for the 
responsibility of seeing the volume through the press 
after the death of Mr Cash 

rhe genera dealt with in the present volume are 
those included in the divisions of the Conchulina 
called by the authors the Difflugina and Nebelina 
This leaves the treatment of the testaceous forms with 
filamentous pscudopodia nnd the Hehozon to a third 
volume 

As pointed out in our review of the first volume 
(May 17 1906) this monograph is one that is essen¬ 
tially systematic m its treatment It includes the 
description of a number of forms which arc considered 
by those who have made a speci il study of them to bo 
specifically distinct or to be racial varieties of distinct 
species but it does not attempt to deal with the more 
difficult problems of life-historv and the influence of 
the environment To the working microscopist who 
is anxious to hnd mines for the varieties he discovers 
in the fresh wuters that he visits it will doubtless be 
of some value for it gives him in n convenient form 
and with excellent illustrations a statement of the 
names thut htve been given to the varietus of 
Diffiugia Lcsqut reusia Qundrula and other well 
known genera But x purely systematic work of this 
kind cannot fall to raise in the mind of an inquirer 
many interesting questions that it altogether f tils to 
satisfy bor example of the genus Diffiugia alone 
no few er than tw enty three species are described vary¬ 
ing in length from 15M to 250 m Is there really any 
satisfactory evidence to prove that the smaller forms 
such as D penardt and D globulosa are not the 
younger stages in the growth of the larger form?? 
In the closely allied genus Centropvxis Schaudinn has 
proved that the zygote formed by the fusion of a 
megaganute and a microgamete forms a small shell 
but no one has at present described in detail the 
characters of the shells of the different stages of 
growth from the zygote until the full size of the adult 
is attained Until this has been carefully done by 
the culture method, with two or three examples, the 
real value of the specific characters used in systematic 
treatises must be accepted with very great hesitation 
In the meantime, it might be of some assistance to 
zoologists if a naturalist endowed with the skill and 
patience of the late Mr Cash would give us a census 
of the Diffiugia varieties or forms that are found 
1 particular pond or Sphagnum bog once for every 
month during a year or two Such a census might, 
at any rate suggest certain coincidences of occurrence 
which would be worthy of further investigation 

A few figures are given of two individuals * m con 
jugation (e g Diffiugia oblonga p 13 Crypto - 
dtfflugui oviformis p 79 Nebela collaris p 96) but 
the recent researches of protozoologies render tit 
extremely improbable that a true process of conjuga- 
: don occurs at all under such f^d^on* as the figures 
indicate It may be plastogairiy or it may be a late 
stage of fission that has been observed the absence 
of any indication of the nuclear fttructuree in the 
figures rendering it impossible to form an opinion on 
this point, but there is realty jao reason to suppoac 
that it is conjugation 
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The volume is as usual with the Ray Society s 
publications well printed, copiously illustrated and 
thanks to the labours of Mr Hopkinson provided 
with very complete lists of reference to literature and 
an index 


TECHNICAL CHEMISTRY OF SUGAR *ND 
si 1 RCIl 

T ratti comphl d Analyse chimtque appUqmS awx 
Essais tndu ninth K) Prof J Povt md Prof B 

Neumann Deuxi^me Edition hrm^aisc tnturt 
m*nt refondue Tome secondc dcuxicme fascicule 
(Pans A Hermann ct hils iqio ) Price S franco 
HIS edition of Post and Naim inn work is 
translated b> MM Pellet and C henu from the 
third German edition The particular fascicule now 
under notice deals with the chenuc il control of the 
manufacture of sugars and starches 

Beetroot sugar nilurdlv claims the lion s share of 
attention in a Continental book di ding with sugar 
and b) following the text 111 the case of this product 
1 good idea of the work as a whole will he obtained 
An outline of the process bv which the sugar is 
extracted gives the readtr in a page or two 1 general 
introduction to his subject Phis 1 c ids to in ex 
haustive account of the vinous methods which are 
a\ utable for determining the qu mtity of sugir present 
in anv solution of saccharine subst inces N itur dly 
they are well known processes—areometne gnu 
metric polarimetnc and volumetric but the\ ir< 
well explained both is regards theor> and practice 
and illustrated with figures of the requisite uppar itus 
Coming next to the more specialised p irt of the 
work we find to begin with detailed instructions 
for the testing of beetroot seed and also specific 1 
tions (German Austrian and hrench) of the con 
ditions which iht seeds are required to fulfil Next 
follows a scheme for the analysis of the roots them 
^elxes including full directions for those most 1111 
portant preliminary operations the sampling and pulj>- 
mg of the materials 

Having the pulp what precisely is the best method 
of extracting the sugar from it 9 Much depends on 
this and a full discussion of the pros and cons of 
the various processes is entered into, namely as to 
whether water or dcohol is the best solvent whether 
it should be used hot or cold, nnd whether this or that 
modus operandt is to be gixen the palm for merit 
Eventually the conclusion is arrived at and supported 
by Dr Herzfcld aprbi de longues etudes that ex 
traction with cold water is m every w>ay preferable to 
the use of alcohol for the purpose It is simpler 
easier quicker more economical and more exact 
The samples of roots being analysed secundum 
artem and the proportion of sugar duly determined 
we pass to the de diffusion obtained in the actual 
manufacture This is a weak aqueous solution of 
sugar and other soluble matter extracted from the 
roots by diffusion in water and full directions are 
given for its examination Next the syrups nnd 
massecuites are dealt with modified processes of 
analysis being used, to suit their more highly sac 
channe nature, and eventually the finished products— 
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the dry sugars and molasses—come under review 
This however is not all there is the question of 
by products to be considered including the best 
methods of utilising the residues from the pulp and 
molasses, and also there is the examination of the 
various materi Us namelv w iter ch ilk carbonic acid 
sulphuric acid strontiamtc and so on that are used 
in the various stages of the manufacture 

These matters art all dealt with at length Many 
figures of the necessary apparatus arc given md also 
several t ibles of numeric, il values which will much 
facilitate the nnal\sts work 
1 he remaining sections of th* book Ire iting of 
utne sugar starch dextrin* and gluiose ire written 
in 1 similar practically useful mmtur If in these 
industries or in the future British beet sugar pro- 
duction to yyhich some ho|H ful i\es ir* turning in\ 
chemist requires a I iboratory h tndbook he might do 
worse than stud^ the one undtr notice t S 


IFTROIELM \UM\G 1 VD OH FIELDS 
Petroleum Mining and Oil fit Id Dwclopment 1 
Cutde to the Exploration of Petroleum lands ami 
a Study of the Engineering Problems count tied uith 
the *wtnmng of Petroleum By \ Bit by Ihonipson 
Pp x\ + 3b2 (I ondon Crosby Lockwood and 

Son 1910 ) Price net 
HE engineering pirt of the book contains a large 
amount of instrui tiye information especi illy in 
rtgnrd to custom irv procedure in Russian oilfields 
but the author betriys a lick of knowledge of recent 
practice in somi of the Vm* rit in oil hi Ids Thus his 
remarks on steel wire cable drilling on p 193 are 
misleading for it is common knowledge th it it the 
present time this svstem is ccrl only in fay our in the 
L mted States tnd max in fact Ih* said to be gener 
illv used for deep wells in that country often after a 
depth of 600 to 800 ft*ct has been reached Similarh 
the statement madi on p 218 is to the method 
idopted when a dropped tool umnot lx recovered by 
hshtng ignores tht usual pruticc of sidetrack 
mg by raising the c ising and drilling off with 1 
wedge Again on p 238 the diameter of the last 
string of casing is understated for \nuncan wells 
started with a di imcter of 12 inches or 14 inches arc 
frequently completed it a dtpth of 3000 feet or even 
4000 feet with a diametir of 6 inches and it is 
incorrect to state that in the United States the casing 
is always manufactured from mild steel for wrought 
iron casing is manufactured in that country and is 
readily obtainable In thx description of the process 
of cementing wells on pp 260-8 there is no mention 
of the latest and most effective system which con¬ 
sists in pumping the fluid cermnt without any ad 
mixture of sand through tubing packed inside the 
casing so that it circulates below the shoe and passes 
up on the outside of th* casing which is afterwards 
lowered and the packer withdrawn 

The description of fishing tools is a good and com¬ 
prehensive account of these appliances but generally 
the treatment of the engineering branch of the sub¬ 
ject is unequal and there is 1 predominant* of the 
Russian practice to which the author unconsciously 
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supplies the key note by comparing some oil-sands 
with fresh caviare (p a86) 

In the chapter devoted to the geolog}, chemical 
composition and treatment of petroleum the author is 
evidently less at home, and there are many statements 
to which exception might be taken Thus the de¬ 
scription of the structure of the Peruvian oil fields 
(p 53) is inaccurate, a senes of anticlinals with inter 
\enmg s>nchnes being represented as a persistent 
monocllnal The expression concentration (p 59) 
for the flowing of oil to replace that which has been 
ejected with much solid matter in suspension is a 
novel one in this connection and the same miy be 
said of the terms low density low resistance 
ind high absorption applied to the spaces \ united 
\s the author fails to distinguish between benzene 
and benzine (pp 132, 138) it is not surprising that 
he should assert that the frequency of nssou it ion of 
jx,troleum with coil and lignite is a source of sj>etu 
1 ition iaking the Stock Exch inge meaning of 
speculifion this may be true but the frequence e\en 
of idvt ntitious proximity still less of in> causal re 
lationship is an obsolescent fallacy which it i** not 
worth while to controvert afresh 

As this purports to be a practical work on petrol* um 
mining and oil field development it is rtgullible lint 
greater judgment has not been displa>ed in the selec 
tion of tht illustrations Mail} of the plates add no 
doubt to the attractiveness of the volume but convey 
no instruction Amongst these are the photographic 
illustrations of groups of specimens of oil rocks 
bitumens &c a mud-volcano showing a level sur¬ 
face on which walking is being cauhousl} attempted 
and i cirt laden with Inmdad pitch 

More care should have been exercised in proof 
reading Thus in the last line but one of p 223 the 
word for should be b} and judging bv the con 
text the word not has been omitted in the first 

line of the following page the author being thus 
made to state the reverse of what he intended 


ESSAY* ON ANGLING 

Aitnor Tacttcs of the Chalk Stream and Ktndred 
Studies By G EM Skues Pp xn +133 
(London Adam and Charles Black, 1910) Price 
3 s td net 

T is long since we have read any book written bv 
an angler for anglers with so much pleasure as 
Mr Skues s Minor Tactics of the Chalk Stream 
1 he polemics of ardent advocates of the dry fly or the 
wet flv ma> instruct and possibly convert but they 
weary the reader, the object of the present book is to 
advance no theory but to make the angler approach 
his subjefet (and his trout) with an open mind and 
tljink out for himself the problems, with which he is 
confronted Herein we conceive, lies the true value 
of the book The scene is laid upon the banks of a 
chalk stream or of some carrier in the water meadows 
that holds dark hog backed trout» for setting we 
have the willows and lush herbage of a southern 
valley while the reed warbler, the dabchick and the 
corn-crake are cast for minor parts, }et there is 
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counsel which we would commend to those whose 
waters run through heather and bog myrtle, where 
the trout are small with fair golden bellies and ring- 
spotted sides and the angler's music is the swee> 
spring cry of the curlew or the drumming of the 
snipe 

It is of the essence of Mr Skues*s teaching that the 
angler should cast aside the dogmas of his predeces¬ 
sors and should studv nature for himself, nature as 
seen m the trout and on the banks of the stream 
and above ull in the hfe-histories of the insects eaten 
by the trout Ihere is no dogmatism here but a 
pleasant didactic manner instructing while it amuses 
and amusing when it does not instruct, the moral is 
pointed bv tales of full baskets or of bid davs (our 
author s methods seem to have eliminated blanks) and 
there are constant reminders that bring the reader 
from his theories straight bad to the river s bank 
We may leirn how to tie flies in imitation of the 
n>mphs of Ephemcrids and how to fish with them, 
of an effort to reproduce the alder-fly hva and its 
results md of the s id f ite of the artifici d fresh- 
vvater shrimp, vve mav further read of the undoing 
of trout that bulge or tail of trout that live in str inge 
and unapproachable holes and of those gourmet trout 
whose t isles need humouring 

The tt mpt ition to quote from Mr Skues is irresist¬ 
ible the difficult} is to select whether to reproduce 
his tale of the dav on which there w is no rise of 
fl> but a strong rise of v\ ater rats or his comments 
on flies or on human nature and its reluc t met to 
jeopardise a shilling cast ind twopenn} fl} for the 
sake of getting 1 fish out of some weed} or bushy 
hole Here for instance is one comment with which 
we cordially agree — Indeed why a trout should 
take anv irtificnl fly is a puzzle to me The very 
best are not renllv v cry like the real things One thing 
is clear It is not form which ippeils to the trout,but 
colour and sizt In the light of this passage, the 
flies shown on the frontispiece should be studied and 
compared with the actual flies and n}mphs 

Throughout the book jthe same ruling Idea is found 
the preaching of no system the upholding of no tradi¬ 
tion but a plea for unfettered judgment independ¬ 
ence of tradition and above all the inquiring mind 
We wish Mr Skues success in his campaign inci 
dentally vve wish him many readers, and we wish his 
readers man} more such books as this But when 
these books come let them be indexed, good advice 
is elusive and captions alone are not always sufficient 
guides L W B 


ZOOLOGICAL STUDIES 

Studies from the Zoological Department University 
of Birmingham Vol 11 Edited by Prof F W 
Gamble b R S (1910 ) 

HIS volume consists of reprints of sixteen papers 
from various journals the outcome of work done 
in the years 1905-9 by the staff and student* of the 
zoological department of the bmversit} of Birming¬ 
ham It is appropriate that the first paper in the 
volume should be one by the late head of the depart- 
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ment— Prof T W Bridge- and that it should deal 
with a subject which he had made peculiarly lus 
own namely the air bladder of fishes The mam 
purpose of this interesting paper is to consider this 
remarkable organ not from the points of view of 
morphology and function though these aspects are 
not neglected but as the source of isinglass The 
author pointed out that although there are 7000 
or 8000 species of fishes with air bladders few 
are utilised for the supply of isinglass and he sug 
gested th tt the air bladders of some of our larger 
British food fishes such as the cod hake gumnrd 
&c might be of value for this purpose Isinglass is 
apparently the only product of the animal body which 
c m be used is a clarifying agent in brewing open 
tions and its mode of action does not seem to be at 
ill clearly understood but it is believed that it depends 
on the fibrous nature of the substance The fibres 
swell out in the liquid particles become entangled 
in their meshes and are carried with the settling of 
the isinglass to the bottom of the barrel 

There is one other contribution from the pen of 
the late Prof Bridge probably his List published 
work on the pr« sente of a f ilse acet ibulum in a 
B mdicont Dislocation of the head of the right femur 
resulted in the formation of a false socket on that side 
of the pelvic girdle dorsal to and closely resembling 
the normal acetabulum which latter had undergone 
retrogressive modification as the result of the loss of 
function 

Half the remaining papers in this volume are 
concerned with fishes—Mrs Merritt Hawkes records 
the presence of a vestigial sixth branchial arch in the 
Heterodontidae describes the cranial and spinal nerves 
the abdominal viscera and a vestigial seventh bran 
chial arch of Chi im^doselachus and gives a useful 
account of the theory of nerve components Mr \ I) 
Tmms describes the gill rakers of the spoonbill and 
the oral and pharyngeal denticles of Elasmobranchs 
and Mr R H Whitehouse discusses the morphology 
of caudal fins directing attention to the effects of 
specialisation especially abbreviation of the axis and 
restriction of the caudal fin in homocercal tails and 
concluding that the present homocercal caudal fin is 
really a posterior anal which owes its present position 
to the great abbreviation of the axis coupled with ex 
cessive upturning of the end of the chorda 

There are further contributions from Mr Imms on 
Anurida (being his I M B C memoir on this Collem 
bolan) and on the occurrence at Port Erin of a 
pseudo-scorpion (Obtitum muscorum) in the fissures of 
rocks in such positions that the specimens had U> 
endure submersion twice daily The studies also in 
dude papers on sex inheritance in the moth Abraxax 
qrossuUirtata and its variety lacttcolor and on animal 
parthenogenesis by Mr L Doncaster, on the anatomy 
of the green fly of rose trees by Mr A J Grove 
and on the gonadial grooves of Aurelia by Mr T 
Goodey 

The studies bear testimony to the range of view 
of the late professor and to his stimulating Influence 
on his pupils 
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OUR BOOK SHELF 

Physiology of the Spcaal Senses By M Greenwood 

Jun Pp viH (London Edward Arnold 

1910) Price 8 s 6d net 

In tnte phraseology this book supplies i long felt 
want and supplies it in a manner which is alto¬ 
gether commend lble It is elementary but not so 
elementary as merely to traverse the same ground as 
that covered inefficiently in so many text books In 
reading the chapters d<voted to the special senses in 
many text books of physiology one feels irresistibly 
that the author is out of sympithy with the subject 
In this book the physiology of the sptcial senses is 
introduced to the readir with illuminating clearness 
born of thorough knowledge and judicial discrunina 
tion rhe requirements of the. student ire catered for 
by a teacher who knows how to interest his audience 
but at the same time demands an attentive applica 
tion of intelligence Thought is stimulated and the 
desire for further knowledge evoked Each chapter 
concludes with a short but well selected bibliography 
pointing out the p ith fix* further study 

After an introduction dealing with the laws of 
Muller Weber and fiechner cut menus sensation taste 
and smell the sense of position and movement hear 
ing vision and the physiology of sp ice conic succes- 
sivily under review fhe work of Head and his col 
laborators Rivers Sherren II im and fhompson 
upon protopathic and epicritic sensibility is clearly 
described whilst the subsequent reseirchcs of 1 rotter 
and Davies are discussed and criticised Taste and 
smell the sense of position and movement and hear 
ing are adequately treated but as was to be expected 
the physiology of vision in its manifold and complex 
manifestations demands the major part of the book 
more than half the pages being devoted to its con¬ 
sideration 

After a chapter on the compirative ph>siologv of 
vision retinal process* s electrical phototropic and 
chemical responses arc dealt with The student is led 
on In logical sequence to visual adaptation entailing 
a discussion of peripheral vision and total colour 
blindness The chaptir on recurrent vision theories 
of adaptation gives the reader ample food for reflec 
tion and in entering upon the thorny subject of 
trichromatic vision the author wisel) quotes the warn 
mg words of Helmholtz — The confession of actual 
doubt is bettor th in the delusion of dogmatic 
certainty ” 

The treatment of colour vision and colour blindness 
is admirable Expanded and tre ited more exhaus- 
tivelv in the same judici il spirit it might form a 
valuable corrective to th< obsessions which the subject 
seems almost incvitabh to induce Further chapters 
are devoted to after images historical theories of 
vision the Young Helmholtz theory Hering s 
theory and simultaneous contrast 

Reminiscences of a Strenuous I Bv Prof Edward 

Hull FRS Pp iv+119 (London Hugh Rees 

Ltd iqro) Price 4s 6d net 
Though nothing appe irs in this simple record to 
justify the adjective in the title it will afford to many 
a pleasant reminder of a life still kei n and active yet 
bridging the years between Thomas Oldham’s lec¬ 
tures in Dublin and the Darwin celebration of 1909 
Dr Hull originally studied at Trinity College Dublin 
with the view of becoming a clergyman of the 
Church of Ireland and it is interesting to note that 
a course In the Irish language then formed a part 
of the recognised curriculum Having however 
been attracted bv engineering he came under Old 
ham’s influence md with his aid began work on 
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the staff of the Geological Survey of Great Britain 
His chief was Sir Henry de la Beche, his first in¬ 
structor In the field was J Beete Jukes, and during 
the next fifty years he became acquainted with ail 
the prominent geologists m our islands His pnncijial 
official work was in connection with the Irish branch 
of the Survey of which he became director in 1869 
Some of the controversies of the next twenty years 
may have been strenuous f but Dr Hull gives only 
a bare hint of this In a kindly spirit he dwells on 
the many fnends he made, a large number of whom 
are fortunately still amongst us There is an engag¬ 
ing naive U about some of his anecdotes n* when he 
confesses (p 37) that he was shocked to find th it one 
of these fnends was a Liberal, or when he mentions 
that he lectured on a biblical subject with an arch 
bishop in the chair But his reminiscences of scien 
tlfic societies in Dublin will come home to all those 
who remember the old friendly gatherings which 
have already grown a shade more formil pirtlv 
through the spread of suburban homes and partly 
through the development of more strenuous ind 
specialised activities 

Dr Hull s geological expedition to Arab) 1 Petra? 1 
and Palestine has oeen described else when ind is 
here only lightly touched on An abstract is £i\en 
of his work on the submerged valleys of the Luropo in 
pliteau (p 105), but we miss a mention of the fact 
that under his direction the geological survex of 
Ireland was completed on the one-inch snl< before 
his retirement in 1890, every sheet being accomp imed 
as Jukes had planned by a descriptive memoir 
These geological memoirs may vary a good deal in 
their degree of completeness, but their publication 
was very systematically carried on We probably 
owe to Dr Hull the delicate and artistic colouring 
of the northern sheets of the Irish Survey which 
made them absolutely without rivals until stronger 
tints were used in recent years In spite of the 
evidence of the present reminiscences, it is hard to 
realise that Dr Hulls official career ended after 
full years of service, close on twenty years ago \ 
good portrait and a bibliography accompany the 
volume 

C atalague of Brontes < 5 re tn Field Museum of 

Natural History Reproduced from Ortfinals #n 
the National Museum of Naples By Prof b B 
Tnrbell (Chicago Field Museum of Natural 
History 1909 ) 

Tins publication constitutes a fascicle of the seventh 
volume of the anthropological series of the btekl 
Museum of Natural History Chicago The objects 
described in this Catulcunie arc reproductions in 
bronze of originals in the National Museum of Naples 
from the C ampanmn cities buried bv the eruption of 
Vesuvius in 99 ad With a few exceptions the* 
objects constitute a fairly representative selection 
from among the bronze utensils instruments and 
articles of furniture in the great Neapolitan collection, 
and while not exact in every particular they do 
nevertheless, give a fairly correct iden of the 
originals As no complete and scientific account of 
the Naples bronzes has ever been issued it has 
seemed worth while to prepare a somewhat detailed 
catalogue with illustrations of these reproductions 
The catalogue enumerates and describes with con¬ 
siderable detail sortie 300 different objects of which 
seventeen are designated pre-Roman and illustrates 
almost the entire series in 1x7 excellent plates To 
archaeological students and such other Americans as 
may have no opporunity of visiting Naples these 
reproductions vrili be ahnost as valuable as the 
original* and from them the museum will receive 
grateful acknowledgment both for having had the 
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reproductions made and for this excellent aocount of 
them, of which European students wiU not fail to 
appreciate the value when in face of the original 
collection in Naples 

The Butldtng and Care of the Body An Elementary 
Text-book tn Practical Physiology and Hygiene 
By Columbus N Millard Pp x+335 (New York 
The Macmillan Company 1910 ) Price 2s 6 d 
As Mr Millard says in his preface teaching pupils 
how to develop strong healthy bodies should be one 
of the chief aims of our schools One of the objects 
of his book to convince children that certain prac¬ 
tices arc likely to make them happier and more com¬ 
fortable abler in play and work and so lead them 
to regard the study of the laws of health as worth 
while The author has already made a favourable 
impression among teachers tn this country by his 
earlier book The Wonderful House that Jack Has 
and the present volume is likely to prove useful since 
it provides brightly written ana well illustrated lessons 
on the simple facts of human physiology and hygiene 

Thi Engltsh Lofcet Described bv A G Bradley 
Canterbury Described by Canon Danks Oxford 
Described by b D How Ml pictured by F W 
Hash hurst Fach pp 5 b (London Blackie and 
Son Ltd 1910) Price 2s net each 
Tue first three volumes of a scries designed to bring 
before readers the beauties of England are certainly 
ver\ attractive books The text is interesting touch 
ing lightly history geography archaeology and any 
other subject able to contribute facts or fancies likely 
to arrest the attention We imagine the volumes are 
not intended to serve any serious purpose, but though 
unsuitable for guide books thev w ill certainly become 
favourites with lovers of the districts they severally 
describe 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions 
expressed by hts correspondents Neither can he undertake 
to return or to correspond with the writers of rejected 
manuscripts intended for this or any other part of Natukk 
No notice is taken of anonymous communications ] 

The Temperature Condition* within Clouds 

At the meeting of the British Association for the 
Advancement of Science held in Winnipeg last August a 
paper was read before the Phvsics Section by Prof A 
Lawrence Kotch director of the Blue Hill Observatory 
in which a rise of temperature was described as having 
been recorded by a ballon sonde meteorograph In passing 
through a cloud In the discussion which followed con¬ 
siderable doubt was expressed as to the possibility of such 
a condition exiting That there was an Increase In 
temperature recorded by the meteorograph as it passed 
upward through the cloud there can be no doubt (see 
diagram in Meteorologische Zeitschnft December 1909 
P 554 ) Dr John Aitken In Naturx of November 18 
1900 ’soys that he sees no reason to question the truth of 
the record for he has on numerous occasions observed 
similar increases of temperature while enveloped In a cloud 
upon the summit of a mountain fie directs attention to 
the fact that great caution must be exercised in obtaining 
temperatures under these conditions for, 90 account of 
the excessive radiation (hat occurs within the cloud unless 
the instrument U sufficiently insulated Jrom the heat rays 
the thermogram will be ritUted In the case of the ascent 
referred to the increase Of temperature was not unreal for 
due precaution in the form of an especially prepared 
Insulator, had been taken to eliminate the effects of radia 
tlon and the ventilation, was sufficient 
In order to determine the temperature conditions within 
and about clouds for a Urge number of cases an ^examfrta 
tlon was made of the records obtained in the kita-IHghts 
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made at Blue Hill Observatory Ihesc data are par 
ticularly valuable for such a stud}, since in each flight 
continuous records of temperature pressure humidii) 
wind velocity and direction were obtained for all helghib 
reached by the uppermost kite below which the meteoro 
graph is attached to the wire in the kite meteorograph 
used the thermometer and the hair hygrometer are screened 
as much as is possible, thus rendering the heat received 
from radmtion a negligible amount 
A total of sixty four kite flights were found in which 
the meteorograph penetrated a cloud and since in six of 
these flights two cloud-sheets were encountered, thr 
temperature conditions in seventy cloud-strata were obtained 
as a basis for the investigation Of these 63 per cent 
showed a rise in temperature of 3 o® F or more in the 
upper part of the cloud or immediately above it a3 per 
cent showed no apparent effect of the cloud on the tempera 
ture conditions 7 per cent showed an inversion below the 
base of the cloud while the remaining 7 per cent showed 
on isothermal condition prevailing from the base to th 
summit of the cloud Hie flights In which the records 



Tig. 1 — 1 Cum of November 3, 1904, showing menut of temperature 
occurring within mod above cloud 


were obtained were distributed with fair uniformity 
throughout the year, and the clouds encountered represent 
all kinds except cirrus and cirro-stratus these having rarely 
been penetrated Moreover although by far the greater 
number of flights were made in the daytime, many flights 
at night are Included 

In the largest of the four groups, namely the one 
Including the flights which showed a rise In temperature 
in the upper part of the cloud or immediately above it 
the increase usually began about half way between the 
base and the summit and persisted until the maximum 
temperature for the inversion was reached a short distance 
above the uppermost part of the cloud Beyond that point 
tiie usual rate of decrease approximately the adiabatic 
rata for dry air prevailed ar nigh as the kite ascended 
In the next largest group, that* including flights in which 
the cloud had no apparent effect on the temperature con 
ditlons recorded, a fairly regular rate of decrease, some 
what similar to the adiabatic rate for saturated air, was 
found In the next group, that Including cases ip each of 
which then was an inversion below the cloud, the Increase 
m temperature persisted throughout the cloud and to various 
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heights above it, where a decrease again began In every 
one of these cases there were the characteristic cyclonic 
conditions of a shallow easterly wind at the ground over 
laid by a warm south west wind with precipitation follow 
ing It is thus evidi nt that the Increase in temperature 
\ia& caused by the importation of relatively warm air 
and hence began ut a height independent of the cloud the 
tatter only reinforcing the larger warming In the smallest 
group, that including the five cases in which there was 
i practical!} Isothermal condition throughout the cloud 
the distinguishing characteristic was really that of the 
largest group for since the usual condition m the lower 
free air Is that of a fairly uniform decrease of tempera 
ture approaching the adiabatic rate for drv air an 
isothermal state is theoretically equivalent to an Increase 
of temperature with increasing height such ns characterise 
the cases of the first group I f this be granted 70 per cent 
of the instances show an increase of temperature in the 
upper part of the cloud and beyond for a short distance 
This phenomenon of an increasi of temperature Is 
entirely independent of the difference in the adiabatic rates 
of dry and of saturate d air that for the latter being about 
one-half that of thf former 1 he imrked decrease in 


« All 



biG 2 —Curve of April 4 1005 . ■bowing increase of ttmpemturo 
beginning below loud 


relative humidity almost always occurring just above a 
cloud is probably simply the result of the increased 
temperature Dr Shaw the director of the English 
Meteorological Office in discussing the thermal relations 
of floating clouds says — A floating cloud, a finite mass 
of air carrying water particles is losing by radiation 
into space (at night) through the clear air nbo\e it more 
heat than it receives from the earth beneath the water 
globule* will in consequence of this loss of heat evaporate 
and the cloud will vanish (Quarterly Journal of the Royal 
Meteorological Society vol xxvili iaa p os) It is also 
worthy of note that in a balloon vovage made in Germany 
recently, not only was there noted a ** warming above the 
cloud or at least above the lowest plane of formation f 
but on increased temperature was recorded in a stratum 
of ordinary haze (Ellas and Field Quarterly Journal of the 
Royal Meteorolog cal Souety vol xxxi 134 p ias) 

Andrew H Palmy* 

Blue Hill Observatory Hyde Park Mass May s 


Eddy Formstim—A Correction 
In Prof Bryan s solution of the problems In eddy 
formation (Nature, February 3 p 408) no mention it 
made of the fact that a vortex in one plane at rest when 
the method of conformal representation U used does not 
In general lead to a solution In which the corresponding 
vortex It at rest 
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taking a single vortex at at reft, let 

tt»c=jM log (#—O 

Transform by putting *=■/(() and let s f «/(t), 
w = log |/(/)-/W 

=■«« log </-/,)+.*; 1 *{/ W+/'V.> , ~ / ° } 

expanding in the neighbourhood of f»t, and at the vortex 

thf finrt part giving the velocity due to the tortex itself 
and the secondthe motion of the vortex The vortex will 
not be at rest unless 

Fmploying Prof Brians method to obtain n solution 
giving a vortex at rest in the t plane in the cases con 
sidered b> him with the vortex in the * plane not neces 
snrilv at rest we have 

it , i c -a-tb 


7e=c U + tm 


c - a +16 


•=/(/) 

rt + 

Then the velocity at any point it given by 


f=Iu+- m - - ,m l/l 

at l %-a-tb t~a + tby 
At the vortex the motion is given by 

*«'—/u Im fW ) r<,\ 

di t u S» + T Uw&r Vi 


omitting the infinite term due to the vortex itself If the 
vortex is at rest 

v-”i+™ fM =o (,) 

ti * [/wv x ’ 

and if the velocity at s »o in the s plane vanishes 

u -?+'e“ 0 (9) 

Prof Bryan'* first transformation is sot so tin con * 

dition (i) become* since + 

U-* + *e «o (,) 

xb % tt(a + tb) 

If n is not unity, (i) and (a) give 

which lies outside the prescribed limits of n tonne 
qumtly no solution of this type can be obtained giving n 
vortex at rest 

Prof Br> an s second transformation is 

C ondttlon (i) becomes in this case, since 

£'+*J i **lahtbp f 

, w r£t^s+ •*? <j i’° (,) 

which gives 

«(«** 3 ** -<•)=<> ( 3 ) 

•« m . mP _ . . 




Th# Nutsiuvd Value of Black Breaa 

It appears to me that th** contributor of tin irticle on 
this subject in Nature of Muy 5 has overlooked one all- 
important question vix ho* much of the nitrogen present 
in each form of bread is actually digested 

1 had occasion to look up this question last year as I 
happen to be a politician who 15 particular about his 
facts 1 and 1 agree with your contributor in detesting 
allegations political or otherwise that are wanting 
in scientific arcuracy * I referred accordingly to 
Wyntcr BIjth s roods their Composition and Analysis 
and found on p 173 a table showing * the amount of dry 
substance &c absorbed in percentages of (a) North 
( ernmn black bread (Pumpernickel) made of whole rye- 
meal with leaven (6) Munich rye bread which is a mix- 
tun. of rye and coarse wheat meal with leaven (r) white 
^htuten bread 

fhi percentages absorbed were — 



Dry suhfttAitcc 

Nitrogen 

(a) 

80 7 

57 7 

(b) 

899 

77 8 

U) 

944 

80 1 

is thus shown 

says Wyntcr Bljth 

that of th** 


Equations (3), (4), and (a) cannot be satisfied by any 
values of a 6 ana m A solution of the two-dimensional 
problem of hquld impinging at right angles on a plate of 
finite breadth with two stationary vortices at the back of 
the plate and finite velocities at the edges it impossible 

E H Harper 


Mr Harps* Is quite right It would appear from his 
Investigation that it Is Impossible to apply the transforms 
tions in question to fluid motions with stationary vortices 
notwithstanding that a vortex transforms into a vortex and 
a fluid particle other than a vortex which Is at rest trans¬ 
forms Into a particle also at rest It is a pity that this 
fact was overlooked and that results were consequently 
published which are of less Interest than was supposed 
at the tiqie G H B 
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black bread a person would hav< to eat very much more 
than of while bread I worked out the coroliarv of 
these facN in a letter published in the Western t)ml v 
Mercury of February 18 iqoq and showed that on the 
basis of these analytical results it would be necessary to 
eat 8 lb of Puntperm let to obtain the nitrogenous nutri¬ 
ment afforded by 5J lb of wheaten bread 

My copy of Wynt* r Blyth s book was published in 1888 
and his results are quoted from G Meyer s experiments 
It is of course possible that during the last twenty years 
Meyer a results may have been proved wrong and that 
pure rye bread has been proved to \ield as much digeihMe 
nitrogen as wheaten bread yields Should this bi the rase 
I shall be much obliged by information as to the Jati st 
and most trustworthy experiments 

Frank H Perky Cosip 

Polpcrro Cornwall May 16 

IThr criticism is quite to the point but is not the last 
word to be said on the subject It is well known that nr 
the digestion of whole meal breads there is larger waste 
but on the other hand if in the initial material there Is 
a greater amount of certain constituents then in spite of 
q larger percentage waste the actual quantity of these 
ingredients utilised in the body may be greater In 
Rubner s experiments cited m Standardisation of Brrtld 
Bread and Food Reform League '* this was found to be 
the case The percentage of nitrogen absorbed from white 
flour being 70-03 and that from $rhole meal being only 
69 ^3 nevertheless the actual amount absorbed from equal 
weights of the two materials was larger in tjie case of the 
wlyilr meal and this was even more marked with'the fat 
and the inorganic constituents but at the moment 1 am 
unable to find simitar analyses relating to black brpad 
itself Tint Writer of the Articuc 

Native Tantalum 

Since the communication by Mr P Walther regarding 
native tantalum from the Ural Mountains was published 
in Nature of September 16 19017 (p 335) another smalt 
quantity of a few dekagrams of native tantalum has been 
recognised In the collection of the deceased mining director 
having been collected from the Altai Mountains U was 
found in very similar circumstances and at about the same 
time as the tantalum from the Ural Mountains The 
difference 1$ in the Impurities the Altai tantalum contains 
gold from a slight trace to 00)695 P** < * nt hut no trace 
of manganese tin and niobium could be detected \ the 
latter three have been found in the Ural tantalum The 
average percentage of tantalum is 98-09 per cent The 
average measurement of the crystals ft about o-t mm and 
the crystals Are of the regular sys tem as in the Ural 
tantalum The hardness (between 6 and 7) and the specific 
gravity (11 a) are the same The specific gravity men 
Honed In Nature of Sept em ber 16 1909 has been found 
too low the error being due to air bubbles 

Newcastle-on Tyne W von John 
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7 HE RECENT FRLPTION OF MOUNT FTNA 



tion of 1883, which was preceded and accompanied b\ 
vtry «^vere earthqunkes caused a radial fr icture 
running roughly from north to south from the ten 
tral crater to an altitude of 950 metres on the iforc 
said slope but th it eruption was abortive onl> list 
3 ng three dajs and forming ver) snnll craters tnd 
insignificant flows uf 1iv 1 

The eruption of 1X86 took place on the same fr ic 
ture of 1883 without any sivcre < arthquakes \ 
large crater was formed 1 great mass of lav 1 was 
expelled and the t ruphon lasted twenty d«)s 

Hie eruption of 1892 on the suite fneture of 
iK8^ was preceded ind tetompamed by a few' slight 
« irthquikes it formed four large craters md other 


figures approxim jtelv giving the altitudes of the 
middle of the truptive areas — 

Eruption of 1883 al unde 1050 m 



1886 

1450 m 

difference 400 m 

tt 

1892 

1850 m 

, 400 m 

f 

1910 

2175 m 

» 3 * 5 ® 


l his suggests therefore th it successive eruplums 
break out on the sann fr icture hut each higher than 
the last This is e isilv explained by the fact that the 
11\a of an eruption tending to flow down, within and 
upon the fracture doses it in the lower part and 
leaves it more or less ojicn in the higher where eon 
scquuitl} another eruption may be produced more 
casilv 

\V< now come to the recant eruption From the 
earlv hours of \I irch ** until 8h i 3 m am, the 

1 


I 



Fio. x —Eruption of Etna seen from the hdghu N-VE. April 4* 1910. Photograph by Arauunt L. Tafiara. 


small craters emitted qtUl more lava than the erup¬ 
tion of 1886, and lasted six months Thus during 
these two eruptions it appeared that the lava found a 
passage prepared, whence its emission was easy 
During the month of April, 7908 there was an 
eruption on the eastern slope of the Valle del Bove 
it was accompanied by a few slight earthquakes but 
no raised craters were formed little lava was ex¬ 
pelled, and the disturbance lasted less than twenty- 
four hours Evidently this also was an abortive 
eruption, probably because (hs it did not take place on 
the fracture of 1883) >t found no free opening for 
the emission of the lava and met instead the unyield 
Ing rocks of the higher parts of the Valle del Bove 
If we consider only the eccentric eruptions, those 
which have taken place since 1883 (including the re¬ 
cent eruption which as will be seen, is on the same 
radial fracture as the others), we find the following 
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seismographs of the Observ itury of Catania registered 
many slight shocks which followed one another almost 
continually Of those which in the large seismograph 
h id an amplitude (2a) greater than 1 mm thete were 
twelve the severest of which (2a=ij mm) took 
place at 2h 55m a m But even this last shock was 
not felt by the inhabitants of the viltiges nearest the 
place of the eruption so that it did not raise any 
alarm These circumstances together with the fact 
of its being night and everyone asleep prevented any¬ 
thing abnormal being observed on the volcano until 
8h 15m am \t this hour rising above the mist 
and above the Piano del I ago a thin column of 
steam was seen widening at the top and taking the 
characteristic form of a pine (Pmus itokcus) In 
fact, a large fracture had been formed having a 
length of almost 2 kilometers from Monte Castello 
to the western base of the Montagnola in the direc 




Fia a.—L*va flowing from lower crater* on Ktno. Photograph by Mr W Schlatter 


stream going towards the south which had the 
length of ncurly two kilometres but afterw irds the 
principal emission was from the lower craters from 
which a perfect river of molten rock, fifty metres wide 
rapidly descended towards the south (l lg 2) When 
it reached the cast side of Monte riggi nt a distance 
of two kilometres front these craters having found a 
narrow passage between the above mentioned moun 
tain ind the first lava o ( 1892 it formed a magnify 
t r nt fiery cascade ten metres wide and twenty metre* 
in height (Fig 3) I hen it flowed on towards'S S W 
passing Mount Son t on the east then towards the 
south, going through a gorge between Mount S in 
I «o and Mount Rinazzi Be>ond the obstacle formed 


The higher streams continued to flow and extend 
until April 20 when the flow of lava ceased and the 
erupt ion w is it an end It had therefore lasted 
twenty nine days A Riccd 

THE ETHISiOC RAPH\ OF SOUTHERN INDIA ■ 

Of HIN has now followed the good example of 
the neighbouring South Indian States Mysore 
and Iravancore, in carrying out a survey of its popu 
lation The account of the survey conducted by Mr 
f K Anantha Krishna Iyer will ultimately consist 
of three volumes The first devoted to an 
account of the forest and other low-caste tribes has 



now appeared to be followed by a 
second describing the higher castes 
and a third dealing with physical 
anthropology The work is on the 
whole a creditable performance and 
it is illustrated by a good series of 
photographs More precision in the 
matter of quotations and references 
is to be desired With the last 
census rpport of the State the stu¬ 
dent will now possess ample in¬ 
formation regarding the people 
The work Is introduced by Dr J 
Beddoe who discusses recent con¬ 
tributions to Indian ethnology His 
note is followed by an essay from 
Dr A. H Keane In which he pro¬ 
pounds his views on the origlh of 
the races of India Criticising the 
conclusions of Sir H Risley, he lavs 
down foyr principles First, that 
there is no fundamental unity In the 
people the superficial uniformity 

M physical characters being far less 


Fig* Erapdpo of Etna on March *9, 1910. UmfUMromSF PhotocmpibyA Rkcb. than if COmmonl 


and due 


not tn a Tandhsl primordial unitv, 
b\ this gorge the rate of movement of the lava* but to secular intermingling* of several originally 
stream diminished owing in part to the fact that the distinct ethnical groups superinducing surface re- 
slopc of the ground is less, but the lava spread out semblances Secondly that the assertions of 

considerably in f act, from the lower craters to the 1 “Th*Cochta Trfbwwd Cmm. Vot I. By L X. AmukIm ICridw* 
cascade the lava-stream is no more than 100 metres jy* F* m+ja. (ftUdmj Histtobotka* wdCo. Load* La 
wide hyt from the cascade to the gorge above men- andC* 
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classical Hindu writers claiming racial unity are castes may avoid him, a Nayadi pollutes a Brahman 
worthless, being mainly in the interest of the by approaching within a distance of three hundred 
twice-born and priestly class Thirdly that paces and a priest can purify himself only by renew* 
there are five primary stocks out of which the ing his sacred thread, bathing, and consuming the 


present population has been formed—Negrito pro- five products of the sacred cow Mr Iyer with some 
□ably derived from Malaysia, Kolarian Dravidian regret, admits that this policy is naturally driving the 
and Aryan who arrived In the order named from outcasts into the arms of tne Christian missionary 
beyond the northern mountain ranges, lastly, the conversion immediately elevating them in the social 
Mongol, now mainly confined to the Himalayan scale, and placing them on a level with their new 
slopes Fourthly, thht three groups Kolarian Dravi brethren It is clear that if Hindus desire to secure 
dian, and Aryan, are represented by distinct linguistic Anglo-Indian sympathy and retain these people 
stocks, and that hence compound terms, like the 


unu uiai iiciivc wuipuuiiu wi iiivq uic 

Indo-Arvsn Dravldo-Munda, and Scytho-Dravidian own houce in order and' must lose no'time in joining- 
of Sir H Risley are meaningless if not actually mis- the new association which has received the patronage 
It is needless to say that perhaps with the of the Guicowar of Baroda and aims at more con 
of the second these principles will be dls- siderate treatment of the deoressed races of which 


der named from outcasts into the arms of the Christian missionary 
iges, lastly, the conversion immediately elevating them in the social 
the Himalayan scale, and placing them on a level with their new 
Kolarian Dravi brethren It is clear that if Hindus desire to secure 
distinct linguistic Anglo-Indian sympathy and retain these people 
terms, like the within their religious organisation, they must set their 


leading It is needless to say that perhaps with the of the Guicowar of Baroda and aims at more con 
exception of the second these principles will be dis- siderate treatment of the depressed races of which 

. 1 1 _ v tv . . 1 1 » 1 m r < ... r 


puted by various Indian ethnologists The fact is the present book gives a comprehensive description 

that the collections of physical measurements in India , ___ __ 

itself and still more from border lands, are at present _ 

InmfHcknt for a s^jjsment of these tangled problems SHEb FIEI D MEETING Ob THE BRITISH 
Among the imf^Hherestlng topics discussed by ASSOCIATION 

Mr Iyer perhaps fflWnost valuable is his account of AS announced already the British Association will 
the Oti black magic of the Paravans bv which the ** meet this jear in Sheffield under the presidency 
adept believes that he can acquire the power of trans- of Dr T G BonncV F R S Members of the asso¬ 
ciation who have not seen the city 
since the list meeting there thirty 
one years ago will find themselves 
now Quite at sea so great have been 
the changes in streets buildings 
growth, and it may be added 
public spirit during that time It 
has now been found possible not 
onlv to provide ample accommoda¬ 
tion for the M*ctional work but to 
do so compacth ill the sections ex¬ 
cept one bung within a few 
minutes walk from the reception 
room The reception smoking 
writing and general committee 
rooms will be housed in the suite of 
assembly rooms belonging to the 
Cutlers’ Company which were used 
in 1875 for the evening soirdes The 
reception room of that date is now 
allotted to Section E The Cutlers’ 
Hall is also close to the tramway 
centre and so is easily accessible 
from all parts of the city 
The evening discourses are to be 
Tb* Kanbans Prayer* btfcrt Pi«dkdon Fro* Th« Cochm 1 nba and Cutra. given in the Victoria Hall a place 

easy to speak in and e isy to henr 

formation into an animal of causing and cunng in The Lord Major (lord hitzwilllam) will give a 
disease, and so on It it, however unlikely that the soirde at the Town Hall and the Ch incelior of the 
sorcerer, being lure both priest and Intercessor, University (the Duke of Norfolk) one at the Umver- 
settles the relation of magic to religion sity The latter is to be associated with an evening 

Much information is provided on the subject of the garden party in the Weston Park which surrounds 
social relations of these outcast tribes Probably the University to be given by the local committee 
owing to their protection from the Inroads of foreign A series of garden parties is being arr inged of which 
invaders, the Hindus of South India, whose example one Will be given by Lord and Countess FiUwilliam 
has been followed by the outcasts surround them- at Wentworth Among oth* rs excursions are already 


Tb« Kanlram Pray cm before Picdkdon Fro* The Cochin 1 nbc end Cute*. 


formation into an animal of causing and cunng 
disease, and so on It is, however unlikely that the 
sorcerer, being lure both priest and intercessor, 
settles the relation of magic to religion 


selves with a number of tabus in regard to 
(ion by touch, the use of common food, an 


to the pollu arranged to Chatsworth and Haddon The Dukenes 
and the like and Birch!nice m the heart of the wild Peak country 


much more stringent than those which are in force where huge reservoirs are bein*, constructed for the 
among the northern races. For instance the Kadars Water supph of Sheffield Derby Nottingham and 


among ttie nortnem races, ror instance tne ivaaars Water supply of Sheffield Derby Nottingham and 
prUmttve dwellers in the forests, are contaminated bv I Leicester The latter are a portion of the develop- 
the touch of a Malayan a cognate tnbe The edu ment which is rapidly transforming the district round 
cated Madrasi is prone to accuse the Anglo-Indian of the Peak into a lake country the vallejs running down 
race insolence in restriotjng social Intercourse with from the high moors being dammed to form in many 
him, while he himself, in his dealings with the lower cases extremely picturesque sheets of water 
tribes is much more restrictive Thus even the pre- The various committees engaged in making the 
sauce of a Pulayan in a town or market is considered arrangements are determined to make the meeting a 
a source of defilement, and " they are shunned as if suocess so far as they are concerned The scientific 
infected with plague , the Vatan, when on a public suocess will depend on the association itself A large 
read, has continually to call out so that the higher attendance of members is expected not onlj because 
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of the iocal attractions but because a meeting in the 
colonies has generally been followed by a large meet 
ing at home Few places have industries the opera 
turns of which afford such Interest to visitors To 
bee an armour plate rolled or the forging of sonic 
huge mass of red-hot metal Is a sight for a lifetime 
whilst the variety of the industries engaged in some 
form of steel making or silver plating Is very great 
Arrangements are being made thereby a large 
number of the more important works will be open 
for inspection by members 

It is generally supposed that Sheffield is a sort of 
city of dreadful night and that it and smoke are 
convertible terms 1 his is however a complete delu 
sion Few cities of its sue have more delightful 
suburbs or such picturesque scenery in the neighbour 
hood The city stands at the confluence of five 
valleys with contributory streams to the Don The 
ridges between rise sharply to 900 feet above it and 
then run up to the grouse moors the valleys being 
each distinctive and well wooded Thi neir neigh 
bourhood is full of historic and archseological interest 
Sherwood Forest is on one sjde and I ittle John’s 
gnve on the other The Peak caverns the beautiful 
Derwent valley with Chats worth and H iddon and 
the gorge of Matlock are close at hand and the 
whole district is a pedestrian's paradise It is hoped 
no member of the association will be deterred from 
coming by what he has seen from the railways which 
in many cases actually pass through some of the 
large works 


PROF ROBFR 1 KOCH >or Mem R S 
Y the death of Prof Robert Koch there goes from 
amongst us one of the most remarkable men of 
his time a man of tremendous determination great 
capacity and indefatigable energy who has left an 
impress on the science and practice of medicine such 
as is made bv a few exceptional men only It would 
be affectation to say that all his work is of equal value 
for although under his hand and mind no subject 
could remain unaltered his pioneer work on the 
isolation and cultivation of bacteria in solid media, 
his studies in anthrax and his work on tuberculosis 
and cholera must always stand out above any other 
that he did The controversial methods of his earlier 
years as exemplified by his controversy with Pasteur 
in 1883 were succeeded by methods of a less pungent 
but equally vigorous character, but his arguments 
were always respected even by those who did not 
agree with him as those of a man thoroughly in 
earnest whilst his utterances could always be accepted 
is those of a man who had every right by reason both 
of experiment and experience, to give full and free 
expression to his opinions, opinions that must be care¬ 
fully weighed and considered especially by those who 
<Wfcr most widely from him 
Born in Klausthal Hanover on December 11 
1843 Robert Koch was a member of a large family 
His father held some official position in the Depart¬ 
ment of Mines and Forests At nineteen Koch com 
menced his medical studies in the University of 
Gottingen at which he worked for five years After 
passing his State examination and taking his degree 
■fie became assistant medical officer in the General 
Hospital in Hamburg He then engaged in private 
practice first at Langenhagen, near Hanover mov 
ing thence to Rackwitz, where he remained until he 
went as a volunteer surgeon with the army in the 
IFr&ncoPrussian war In 187s he again started prl 
vote practice this time In Wollstein* m Posen where 
he commenced his investigations aijd studies on the 
isolation of pure cultures of bacilH studies which jed 
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to the method of cultivation of bacteria on solidifying 
media a method to the use of which we owe many 
of the most important advances made in the bacteri¬ 
ology of disease 

Up to Koch's time Salomonsen s and Cohn a 
methods of isolating single bacteria were the only 
methods available Salomonsen mixed a very small 
number of organisms with a large quantity of blood 
and drew the mixture into a senes of long, fine glass 
tubes, then as the organisms grew and used up the 
oxygen in the blood little black points made their 
appearance along Lhe course of the tube Blood taken 
from the tube broken at one of these black points was 
pften found to contain a pure culture of a single 
organism only this method of course could not 
receive very general application but as the blood 
might coagulate in the tube the organisms could not 
move about at all readily until the clot was broken 
down or decomposed by the organisms themselves 
Cohn 8 method consisted in diluting the culture con 
taming the organisms with very large quantities of 
broth and then takmg a single drop and transferring 
it to a flask or tube containing broth in this cim 
L he obsener trusted to the dilution being so great 
that a sincle drop would contain only a single or 
ganism These methods imperfect tnev were were 
used by Pasteur and Lister in their investigations and 
were brought by them to- considerable efficiency 

Koch's method of isolation was exceedingh ingeni 
ous but very simple Taking a nutrient medium con 
taimng meat juice or sugar along with certain saline 
constituents to which had been added from 5 per cent 
to 10 per cent of gelatin he boiled or heated the 
mixture several times to 70° < or 8o° C in order 
to destroy urn germs that might already be present 
The material to be investigated was then added to 
this sterilised nutrient medium whilst still in a fluid 
condition The mixture was then well shaken so as 
to distribute any organisms that might be present 
and poured over a glass plate sterilised by heat con 
tamed within glass vessels similarly sterilised When 
this nutrient medium cooled down it became a solid 
jelly and the organisms were fixed in position each 
organism giving rise to 1 colon\ so that rich or 
ganism with its progeny was isolated and could be 
studied separately At this date we are apt to lose 
sight of how much bacteriologists owe to Robert 
Koch for this simple method which was devised by 
him in order that he might study more thoroughly 
than had vet been done the anthrax bacillus the 
bacillus that gives rise to splenic apoplexy m cattle 
and to one form of malignant pustule in the human 
being By means of this method too he was able 
to isolate and study various organisms found in 
wound infection and in septicaemias of certain animals 
the results of which are given in a paper translated 
apd published in 1880 in the Transactions of the New 
Sydenham Society His studies -on the production of 
ijnrpuni$y against anthrax in Cattle and sheep were 
■ t Jk owever anticipated by Pasteur who in 1881 gave 
his marvellous and striking demonstration at 
Chartres 

In 1880 Koch was appointed Government adviser 
to the Imperial Board of Health and in the labora¬ 
tories in the Louisenstrasse carried out that series of 
investigations which ended In the demonstration df 
the presence of the tubercle bacillus in the diseased 
tissues of tuberculous animals and, in the sputum and 
fissile* of human beings suflernigTrom tuberculosis 
Hfere again hts ingenuity and mastery of methods 
enabled him to do what so many others had failed 
to accomplish—to stain the tubercle bacillus in the 
tissues and to isolate and study tjiis organism on 
artificial media outside the b(^ As tff6 tubercle 
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bacillus would grow luxuriantly only nt the bodv tern 
perature, Koch found it necessary to obtain some solid 
medium that would not melt nt that temperature and 
going on the principle that the fluids of the bod\ 
would probably afford the best nutrient medium for 
an organism that groves so readily in the tissues he 
took the blood serum of sheep calves &c which not 
only contained the necessary nutrient elements for the 
bacillus but was consolidated by heat and he found 
that if the consolidation were effected at a sufficiently 
low temperature the medium retained most of its 
nutrient properties Here again was a tremendous 
advance and his paper read on March 24 18X2 

bt fore the Berlin Physiological Society and published 
in the report of the Imperial Board of Health was 
received with accl imation on every hand and although 
criticism of all kinds was directed against his find 
ings Koch maintained his thesis against all comers 
After this work on tuberculosis Koch was naturilh 
looked to not only b\ his own countrymen but b\ 
scientific men of ill countries as the min most likely 
to solve the questions bound up in the causation of 
cholera In 188^ he went out to Egypt on a quest 
for the causa causans of cholera ind in 1884 acted 
is chairman of the German C hol< ra C ommission 
which earned out much of its work in India His 
works on cholera one volume published in 1884 and a 
j^econd in 1804 must be looked upon is classical mono¬ 
graphs and from 1884 onwards the cholera vibrio or 
comma bacillus became indissolubly issociated with 
chokr 1 as its prime etiological factor 

In 1885 Koch was appointed professor of hvgiene in 
the faculty of medicine in Berlin 1 mversitv md his 
classroom and laboratory became the resort of stud< nts 
from all parts of the world as they had already betn 
at the Gesundheitsamte though on a smaller scale 
His pupils there trained took up many of the 
problems foe the consider Uion of which he had neither 
time nor energy In 1890 at the tenth Internation il 
Medical Congress ho announced the discoverv of 
tuberculin md in n sines of admirable experiments 
demonstrated the action of tuberculin as an immums- 
mg agent an aid to diagnosis, and even as a curative 
when Inject* d into animals already suffering from 
tuberculosis The announcement of this treatment 
seemed to give hope of prolonged life to thousands of 
tuberculous patients many of whom clamoured to be 
treated The method however had not been suffi 
cientlv fully developed and there can be little doubt 
that it fell into disrepute not because it failed to 
accomplish what had been claimed for it by Koch 
but because It failed to give such results as had taken 
form in the imagination alike of patients and of 
medical men who could not understand the limitations 
of such a method of treatment—a method still in its 
infancy Those however who realty studied the 
tuberculin treatment never lost heart and in 1897 
Koch reported a new tuberculin with which much 
more satisfactory curative results have since been 
obtained There can be little doubt that some modi 
fication of this method must form the basis of anv 
specific curative treatment 
In 1891 Koch was appointed director of the mag 
mficent new Institute for the Study and Treatment of 
Infective Diseases and here with his band of 
workers in which were men whose reputation is now 
world wide, continued to work out some of the 
problems in which he was now interested In 1896 

he was called to South Afncri to study rinderpest a 
disease which with the afesi&tance qf K,olte and 
Turner he traced to its cause and for which he d<s 
vised a method of immunisation A« the result of 

these observations on which were built up investiga 
tions by later workers,, rinderpest has become a 

NO 2ll8, VOL 83] 


manageable dlse ise U this ume Koch first took up 
the question of sleeping sickness but like most other 
observers, he failed at thi outset to find my organism 
that he could issoci ite causally w ith the dise ise 
Prom this he turned his attention to the bubonic 
plague studying it in India and German East Africa 
hollowing up the observations of Aersin and Lowson 
and tracking down the bacillus of pligue he found 
that it was really conviyed bv rats and that however 
it w is endemic 111 Mcsopotanni m Hunan in China 
in Tibet and Mecca ind in Kissiba \ ittoria N) inz 1 
As a result of his ubs« rv itions he expressed the hope 
and issurance that in Iuik these pligue centns might 
he cleansed and when tht reservoirs md carriers of 
the disease could be lot ihseel pi igue might gr idu illy 
be extermin ited How f tr these prognostications may 
be realised it is still e irly to st iu hut the continuation 
of this line of research md the tricking down of 
the flea as a further c irner h eve undoubtedly brought 
this period nearer 

In 1901 Koch exploded his great bombshell at the 
International ( ongress on Tuberculosis m London 
when he said I feel justified in maintlining that 
human tuberculosis differs from bovine and cannot bo 
transmitted to cattle Hint he wished further 
evidence however is evident from the fact that to this 
statement succeeds the following — It semis to me 
very desirable however that these 1 xperunents should 
be repeated elsewhere in order that ill doubts as to 
the correctness of my assertions in iv be removed 
Vs regards infection of th< hum in subject b\ the 
material from tuberculous cattle he said — I should 
I estimate the t xtent of infection by the milk and flesh 
of tuberculous cattle and the butter made of their 
milk as hardly greater thin ih it of hireditiry trans¬ 
mission and I therefore do not detm it advisable to 
take any measures against it It was this last state 
ment to which special objection was nude ns it in 
volved such a complete alteration in our method of 
procedure In connection with milk and milk products 
from tuberculous cattle It is not necessary here to 
repeat what has been now before the public for so 
long in the Interim Reports of the Rov il Commission 
on Tuberculosis and of the German Commission on 
Tuberculosis the Transactions of the International 
( ongress on Tuberculosis at Washington and many 
papers by individual workers Moreover there seems 
some reason to believe that latterly Koch had modified 
his views somewhat in so far that in his interview 
with the Time* correspondent in Berlin during the 
early part of last vear he stated that the Differences 
sti 11 unsolved between my critics in the Koval Cony 
mission and myself have been greatly reduced N by 
further examination and are now very shght As 
shortly before his death J\och was making a very 
thorough search for the bacillus of bovine origin in 
cases of pulmonary tuberculosis it is to be hoped that 
his colleagues and literary executors will give the 
world the results of his investigations 

In 1903, still in search of fresh fields to conquer 
he returned to South Africa to study on the spot coast 
fiver (allied to Texas fever) a condition due appar¬ 
ently to the presence of protozoal parasites m the 
blood At this period his investigations were occupy¬ 
ing so much of ms time that In order to devote himself 
to them more thoroughly he retired frojh his position 
as director of thfi Institute for the Study and Treat 
ment of Infectious Diseases In 1005 he was awarded 
the Nobel prize in recognition of hirf great sendees 
to medicine, an award approved bv all 

In 1906, returning to hast Africa he continued hit 
studies on sleeping sickness especially in relation to 
its treatment by atox \1 At one time it appeared as 
though he had obtained a drug specific for this 
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disease It was found, however that although there 
was amelioration in the condition of the patient In 
the early stages of the treatment, the drug soon loot 
its effect whilst certain sequelae, e g blindness the 
results of the action of the drug led men to be 
exceedingly chary of using it In connection with 
sleeping sickness, Koch, following up Bruce’s theory 
of a living reservoir in which certain parasites might 
exist without giving rise to any definite and appreci¬ 
able disease, instancing the wild buffalo, where the 
parasite is kept alive in its host without apparently 
doing any damage, but ready to attack non- 
immunised animals when earned to them by the 
tsetse fly (Glossina morsitans ), Koch suggested that the 
crocodile might be the reservoir host of the trypano¬ 
some that gives rise when carried to the human being 
by another tsetse fly (Glosstna palpahs) to sleep¬ 
ing sickness and he then made tht suggestion after 
wards carried out that the infective zone around 
certain waters should be cleared of its underwood 
and the crocodiles lurking there and in the neighbour 
ing waters killed Koch also worked at malaria in 
Java and In the Malay Peninsula He studied black 
water fever and tried to determine its relation to 
malaria or alternatively to quinine poisoning con 
traded during the treatment of malaria % 

Koch's last great public appearance was at the 
Washington Congress on Tuberculosis in 1908 when 
he announced that he intended to devote the remain 
mg years of his life to the settling of the question 
that he had raised in London eight years earlier and 
everyone hoped that he had some years of useful work 
before him These years have been all too few and 
we cannot expect that the work he then undertook is 
finished 

The record of a man’s work is Jus best obituary 
notice - and in such a case as that now under con 
sideration the writer is relieved of an enormous 
responsibility—but this notice would be \erv incom 
plcte did it not contain some record of the honours 
tccorded to him by his fellows especially those who 
followed and appreciated his work Robert Koch was 
an honorary member of a very large number of 
Uarned associations amongst them of the Prussian 
\cidemy and of the Royal Society of London He 
had been Invested with the Prussian and French 
Orders of Merit and with orders of various kinds 
awarded by the rulers of almost every State in 
Europe In some cases these distinctions might mean 
but little to those who come after us but associated 
with Koch’s name they must eyer retain their signifi¬ 
cance as associated with one of the names on the 
imperishable roll of the great in science The death 
of Robert Koch involves a loss not to Germany only 
—all mankind is the poorer 


MAJOR PHILIP CARDEW RE 
AJf AJOR PHILIP CARDEW whose death we re- 
IVi cord With deep regret, combined a fine mathe¬ 
matical mind with careful scientific training and a 
remarkable natural ability in grasping the principles 
involved in any practical question He passed through 
Wuolwidi Academy with every honour and started a 
brilliant career in the Royal Engineers in 1871 He 
was appointed in 1883, instructor in electricity at the 
Military School of Engineering at Chatham and 
threw himself with great energy into those innumer¬ 
able electrical problems* which were being so rapidly 
developed In telegraphy, telephony, electric lighting 
and power In 1888 be was selected as the first 
electrical advupr to the Board of Trade and he 
inaugurated the rules and regulations for the use of 
electricity for public supply said for electric tramways 
and railways These rules have formed a model for 
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all countries and there is very little doubt that the 
f freedom of water and gas pipes in England from 
electrolysis due to stray tramway currents is the remit 
of the wise restrictions which Major Cardew initiated* 
The standardisation of electrical units was part of his 
work 

When Ma)or Cardew retired from the Board of 
Trade his energies were diverted Into the execution of 
various lighting power, and traction schemes Under 
his personal guidance every Government dockyard in 
the British Empire has been equipped with electric 
power and numerous electric railways, tramways and 
lighting systems originated He was a prolific in¬ 
ventor and his vibrator is largely m use in connection 
with military telegraphs while the hot-wire voltmeter 
which bears his name was for years one of the few 
trustworthy electrical instruments The Cardew safety 
earthing device has also been of great value in con¬ 
nection with the public supply of electricity 

Major Cardew contributed a number of papers on 
electrical subjects to the Royal Society and the Insti¬ 
tution of Electrical Engineers 

His death at the early agt of fifty-eight is greatly 
to be regretted He was intimately associated with 
all the modern developments of electricity and his 
experience and advice were much in demand 


NOTES , 

In consequence of the death of King Edward VII the 
usual ladies’ conversazione of the Royal Society will not 
be held this year 

At a meeting of the council of the Royal Society held 
on Thursday May 26 at Burlington House, an address 
of condolence and homage to His Majesty King George V 
was adopted, and the society s seal affixed At the ordinary 
meeting of the society which followed the address was 
communicated to the fellows present by the president, Sir 
Archibald Geikle who spoke as follows — 1 Since die last 
meeting of the society a great calamity has unexpectedly 
befallen the country and under the shadow of that 
mournful event we now resume otJr duties The death of 
King Edward is a national loss the full effect and mian 
ing of which cannot yet be appreciated We, fellows of 
the Royal Society share In the universal sorrow that a 
life so revered so full of achievement and with the 
promise of still many fruitful years should have been cut 
short In its prime But we have also a more personal 
ground for regret The late King had been for nearly 
half a century one of our fellows and on his accession to 
the throne had become our patron Among the many 
claims which His Majesty had to our regard, not the least 
was the interest which he always took in the furtherance 
of that natural knowledge which the Royal Society was 
founded by Charles 11 to promote. In our annals the 
name of King Edward VII will always hold an honoured 
place The council has approved and sealed an address to 
His Majesty King George V In which. While expressing 
our condolence in the deep grief of the Royal Family we 
offer our respectful congratulations on hit accession to the 
throne of his ancestors and our conpdjtnt hops that his 
reign may be long and prosperous ” The addres? was 
then read from the chair and was adopted In silence, the 
fellows present all standing 

As we go to press the Terra Nova Is starting on her 
journey with the British Antarctic Expedition, and, alter 
calling at a number of* places, Is expected*to'arrive at 
Lyttelton, New Zealand, about October 13 Hitherto 
Antarctic expeditions have sailed to the south Ip the tyttsr 
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'part of December but with the Terra Nova it fa hoped 
to penetrate the pack ice at an earlier date than it hat 
beefk possible for previous expeditions to do and accord 
Ingly the ship wilt leave New Zealand towards the end of 
November and probablv reach McMurdo Sound about 
the end of December On arrival In McMurdo Sound the 
western party will be landed and os soon as the winter 
station has been established the greater number of the 
paity will proceed to the south to lay depots It may be 
possible to start this party off not later than the third 
meek in January At the same time, the ship will leave 
McMurdo Sound and proceed to the eastward to explore 
King Edward s Land A small eastern party will probably 
be left with full supplies and some transport facilities 
After landing the eastern party the ship will return to 
McMurdo Sound and then proceed to the northward At 
the latest this will probably be in the third week of 
February If there is coal enough the Terra Nova will 
be directed to investigate the pack in the region of the 
Balleny Islands and to proceed to the westward or to 
the south of these islands These objects will occupy 
the ship during the month of March after which she will 
be directed to return to New Zealand The western party 
it is hoped will by the month of April be safely established 
in the hut with suitable depots laid well south of the 
barrier During the winter preparations will be made for 
an effort to reach the South Pole in the following season 
Captain, Scott states that ho dors not propose to start 
upon the southern journey until the month of October 
1 hat month and the following will be spent traversing 
the Barrier and ascending the glacier He hopes to reach 
the upper plateau fairly early in December and an idval 
day for reaching the South Pole would be December 22 
Captain Scott will be accompanied by among others Lieur 
F R G R Evans R N second in command Dr L A 
Wilson chief of scientific staff I icut H I L Pennell 
R N magnetic and meteorological work in Terra Nova 
Surgeon G M Levick R N doctor and zoologist 
burgeon b L Atkinson R N doctor, bacteriologist 
parasitologist, Dr G L Simpson physicist Mr T 
Griffith I ay lor geologist Mr E W Nelson biologist 
Mr D G Lillie biologist Mr W G Thompson 

geologist and Mr C S Wnght chemist 

Sir David Gill K C B F R S , has been appointed 
a Knight of the Prussian Order of Merit The honour 
was conferred on Tuesday through the German 
Ambassador in London by ordei of the German Emperor 

Dr W Thomas assistant lecturer in the I iverpool 
School of Tropical Medicine, has been appointed director 
of the new laboratories at Manaos, in the State of 
Amazonas. 

The deuth is announced in his slxty4hird year of Prof 
W Rose, emeritus professor of surgery at King’s College 
London, and author of a number of works on various 
surgical subjects including the standard textbook A 
Manual of Surgery," of which he was joint author with 
Mr A. Carless 

The Harben lectures will be delivered by Sir W U 
Welshman, FRS professor of pathology in the Royal 
Army Medical College LondoH in the Royal Institute of 
Pubjjfi Health, on June 8, 15 and as, the subject being 
* Antityphoid Inoculation ” 

The Pourquoi Pom? having on board Dr Charcot and 
other members of his expedition to south polar regions 
arrived at Guernsey on Tuesday Dr Charcot expressed 
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satisfaction with the journey and said that he had acoom 
plished all that he had expected and had brought back 
valuable scientific results including a large collection of 
Animal remains Among the geographical results is the 
charting of land south of the Adelaide Islands 

The council of the Royal Society of Arts has elected 
the Hon Theodore Roosevelt a life member of the society 
under the terms of the by law which empower* it to 
elect annually not more than five persons who have distin 
guished themselves by the promotion of the society’s objects. 
The first American member of the society was Benjamin 
branklln who was cletted in 1755 

1 hr annual general meeting of the Research Defence 
Society will be held on Friday June 3 at 5 o clock In 
the library of the Royal Colkgc of Plnsicians Pall Mall 
hast S W The chair will be taken by the Earl of 
Cromer president of the society The other speakers will 
lx Sir Richard Douglas Pow 11 Bart KCVO Sir 
David Bruce K C B h R S Mr Anthony Hops 
Hawkins and Mrs Scharhcb 

Tub Tunes Geneva correspondent reported that on 
May a6, at 7 is a m a violent earthquake shock traversed 
the whole of Switzerland from north to south touching 
B&le ZUnch Berne and Geneva Messages from Paris 
and Berlin showed that the shock was felt at Belfort 
MUhlhausen Upper Alsace and parts of Baden At 
Trclburg the shock lasted for some seconds During the 
previous evening violent thunderstorms visited some parts 
where the earthquake was rmurded 

1 HR annual meeting of th S Ibornc Society will be held 
in the theatre of the Civil Service Commission Burlington 
Cardens on Fridav June 17 After business has been 
transacted an address will be delivered by Mr J Buckland 
on the traffic in feathers and the need for legislation The 
Selborne Society of which the late Lord Tennvson was 
ind Lord Avebury now is president has recently been 
developing its work and increasing it* activities Dunng 
last year it acquired new offices at 43 Bloomsbury' Square 
111 order to form a home for Its library and to provide 
reading and committee rooms 

The council of the Institute of Metals has appointed a 
committee to investigate the causes of the corrosion of 
non ferrous metals by sea water acids Ac and by other 
themical and electrolytic reactions The members of the 
committee are —Sir Gerard Muntz Bart (chairman) 
Pi of H C H Carpenter (secretary) Captain G G Good 
win RN Prof A K Huntington Mr J T Milton 
Mr A Philip Mr L Sumner Prof T Turner and Sir 
William H White KCB FRS The committee has 
decided, in the first instance to confine its attention to 
the question of the corrosion of condenser tubes in marine 
engines and in stationary engines using foul water or 
being subject to violent electrolytic action such as often 
occur In electric power stations 

Many members of the British Association will learn 
with regret of the death of Mr Alfred Colson who was 
chairman of the executlv committee and local honorary 
secretary for the me* tin & of the association at Leicester 
in 1907 Mr Colson was a past president of the Institu 
tion of Gas Engineers and also of the Leicester Literary 
and Philosophical Soon tv His work as the gas and 
electric light engineer of the Leicester Corporation will 
remain a permanent memorial to his adaptability and 
technical knowledge and his great oignmsing powers will 
be remembered bv all who were present at the I^lctster 
meeting of the British Association 
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1 mb Board 0/ Mutation has been Informed through the 
Foreign Office that the second session of the seventeenth 
fnternational Congress of Americanists will be held at 
Mexico Cit> on September 8-14 The sessions will be held 
n the lecture hall of the National Museum in Mexuo Cit} 
\n organising committee has been formed the president of 
which is Sr Lie D Justo Sierra Secretary* of Public 
Instiuction and line \rts for the Government of Mexico 

oinmumcotions to the congress which may be < ither oral 
>r written may be made in English French C erman 
Italian Portuguese or Spanish The congress will deal 
with questions relating to the ethnology archaeology and 
‘nstorv of the New M orld For further Information appli 
ation should be made -to the general secretan of the 
organising committee Sr I ic D Genaro Gama Museo 
Sacional Mexico D F 

Wk regret to see Xhr announcement that 1 rof Fmil 
Zuck rkandl died on Ma> 28 in his sixl) lirht u. ir at 
Vienna where he had occupied the chair of imtoiny 
Tor nearly thirty >ears He was well known to anatomists 
For his many and varied contributions to human and mam 
malian morphology He was trained undi r 11 \rtl ind 
Carl Ijinger and acted as prosector in the L mv r it\ of 
N lenna until he was called to fill the chair of anatomy 
it f ratz in 1887 His best known work on the anatom} 
ind diseases of the nasal cavities (1882-92) is one which 
a ill remain an authoritative memoir for mam v tr to 
ome His numerous monographs on the arteriHl s>«!tem 
and on the morphology of the brain especially of the 
ape and marsupial are based on elaborate and patient 
observation but somewhat prolix and unrelieved bv wide 
and happy generalisations It is rather his contributions 
to the more medical and practical side of human anatomv 
that will prove of permanent value He was successful 
in maintaining the world wide reputation which Hvrtl and 
Langer and other previous occupants of his chair had won 
f<w the Anatomical School of Vienna 

Mr Michael Carteiciie whose death occurred at 
Goring-on Thame* on May 30 wa* for fourteen var* 
president of the Pharmaceutical Society of Greit Britain 
He received his pharmaceutical education at the School of 
I harmacy and also studied at University College London 
where he became demonstrator In chemistry under Prof 
Williamson While at University College he took part in 
some Important chemical and physical researches one of 
the most notable being an Investigation of the electrical 
conductivity of allovs wherein he was associated with Drs 
Matthiessen and Holzmann the results of the work were 
embodied In a paper which wa* read before the Ro>al 
Society Circumstances decided him not to pursue a 

scientific career and he joined his brother who was a 
partner in the pharmaceutical business of Messrs Dlnne- 
ford and Co and on the death of his brother he became 
sole proprietor He first became a member of the council 
of the Pharmaceutical Society In 1866 and assisted In the 
drafting of the Pharmacy Act of 1868 by which the sale 
of poisons was restricted to registered chemists and 
druggists and the practice of pharmacy placed on a more 
ar less regular basis For many jears he wa* a number 
of the society s board of examiners From 1882 to 1896 
he hfld the office of president and his endeavour through 
out that period was to place the educational standard of 
pharmacists on a higher plane for he realised the force 
anrf wisdom of the policy of the founders of the societ) 
namely that the foundation of effective organisation was 
education in its widest sense his efforts were largely 
devoted to securing for the society a position among the 
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recognised technical and scientific institutions of the 
country With his period of office ore associated radical 
improvements in the society s school the development of 
the library and museum and the foundation of the research 
laboratory Notwithstanding the amount of time he 
devoted to the Pharmaceutical Society Mr Carteighe found 
opportunities for work in other directions he was on< of 
the founders of the Institute of Chemistry of which he 
was for many years a vice president He was also a vice* 
president of the Society of \rts during several years was 
one of the most prominent members of the British Pharma 
ceutica! Conference* and was for forty years a member of 
the Royal Institution Mr Carteighe was in his sixty 
ninth year 

A description of the Mitsu Bi*hi Dockyard and Fngine 
Works appears in kngtncerin± for Mav 20 Th w works 
are among the oldest and largest in Japan and are situated 
at Nagasaki and at Kobe ihe completeness of the <quip 
ment will be understood from the fact that the company 
is capable of producing without subcontracting not only 
ever} type of dup machinery and boilers for land and 
marine use but also of steel girders steel buddings 
electrical machinery Parsons marine steam turbines and 
turbo-generators Stone s manganese bronze castings and 
Mori son s Contraflo condensers Ihe company is one 
of the most important exhibitors at the Japan British 
Exhibition at Shepherd s Buxh It is of interest to note 
that both in the Nagasaki and Kobe works the «*pecifi 
cation and wording m drawings books forms orders, 
&i in fact every writing in the establishment are in 
Fnglish besides a greater portion of the correspondence 
It is curious to notice a workman carrying out the work 
to the letter with a drawing worded entirely in English 
although he is not able to quote a simple intelligible 
sentence 

In a paper on steel testing read at the Institution of 
Mechanical Engineers on Fnda> May 27 b) Mr B 
Blount Mr W G kirkaldy and Captain H Riall 
Sanke\ comparisons are made of the tensile impact 
tensile and repeated bending methods of testing In the 
impact tensile method the specimens were not notched as 
is more usual in other impact tests and were attached 
to a tup arranged to fall freely through a height of 30 to 
40 feet The tup was of adjustable weight and was 
attached to the lower end of the specimen a cross-head 
being fixed to its upper end After falling a measured 
height the cross head is arrested by coming into contact 
with the top faces of a split anvil the specimen Is broken 
and the tup continues its fall between the two parts of th* 
anvil The breaking of electrical contacts during tbe fill 
enables the energies at Impact and after impact to *e 
deduced, and hence the energy utilised in breaking the 
specimen In this method the whole of the material in the 
cross-section under observation is brought simultaneously 
under the Influence of the Impact stress Three test-pieces 
of each type of steel were broken by this method and the 
readings agree fairly well as regards the energy absorbed 
by the rupture The average disparity from the mean !s 
about 6 per cent The readings of elongation and contract 
non of area are also in good agreement 

The old myth of the occurrence^ live frogs and toads 
enclosed in blocks of stone or of coal is not yet dead, but 
ever and again shows signs of life in the way of vigorous 
assertion of supposed cases of the phenomenon We have 
received a communication from a resident in Leicestershire 
in which the writer states that while recently breaking a 
lump of coal 11 from the centre a HVe half-grown totfd fell 
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out on its back I called the attention of my neighbours 
to it and I thought it was dead but in a few minutes it 
began to move about so I took care of it and have it now 
as well as th piece of coal There is the cavity m the 
coal vvhor it laid I can vouch for its guiumeness Is 
it of an> value as a curio to naturalists or geologists? 1 
have had several amateurs to see it It matters little 
to tell the n port* rs of such ociurrences that the thing is 
absolutely impossible and that our believing it would 
in\olvc the conclusion that the whol* science of geologv 
(not to apeak of biolog) also) is a mass of non 
sense Wh) that is no it would be difficult to make 

them undrrstand for at present with the exception of 
the comparative h few professional and amateur geologists 
the gener ll public * ven some of the most educated are 
is ignorant of the most r lementarv facts of geolog\ us they 
are of the Chinese language All popular beliefs liowevu 
rest upon some basts of fart though the facts mav be 
imperfectly observed and erroneously interpreted The true 
interpn tation of these alleged occurrences appe irn to be 
simply this—a frog or toad is hopping ibout while u ston 
is being broken and the non scientific observer immediatelv 
rushes to the conclusion that he has seen the creature 
dropping out of the stone itself One thing is certain!) 
remarkable that although numbers of field geologists and 
collectors of penmens of rocks fossils and minerals are 
hammering away all over the world not one of these 
investigators has ever come upon a specimen of a liv 
frog or toad imbedded in stone or in coal Why are these 
alleged occurrences testified to only b> those having no 
knowledge of geology and ind**ed for the most part b) un 
educated workmen 0 It would indeed be an epoch making 
event in the history of science if for instance a meitiW 
of the Geological Survc) should la> before us a genuine 
case of a 1 ve frog enclosed in stone! 

Io the Mnv number of the Psychological tteview Min 
June E Downo) contributes a paper on the determination 
of sex from handwriting She concludes from her investi 
gallons that it is possible to determine sex from hand 
writing in perhaps eightv < asc* out of a hundred Sh 

finds thut the presence or absence of the so-called sex 
signs is influenced largely (1) b\ the amount of writing 
done (2) bv age and consequently to a certain extent bv 
practice (3) by professional requirements such as shown 
bv th* conventional writing of grade teachers and the rapid 
hand of bookkeepers I he writing of two hundred persons 
was examined in this investigation being submitted t*» 

two professional graphologists and to fifteen persons 
ignorant of the art of graphology * A considerabl 
number of the two hundred persons whose writing appears 
in the series are known to have been educated wholly in 
co-educational schools in America 

Mr C W I amplugii F R S sends us an interesting 
article (reprinted from the Naturalist ) entitled Man as 
an Instrument of R* search which formed his recent 
presidential address to the Hertfordshire Natural History 
Society We quote the following paragraphs — 4 first 
to learn rightly to understand the evidence of the senses 
and next to learn to convey what has been gathered from 
them In unmistakable terms are the indispensable qualities 
In the equipment of man as an Instrument of research 
Unless we qualify not only as observing, but also as 
recording instruments, the new knowledge we may have 
acquired remains merely personal I suppose that one 

of the chief difficulties experienced by everyone using 
language for the description of phenomena is that the 
observed facts form as it were an entangled mass with 
Innumerable threads interlacing converging, diverging 
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aiound th u* common centre m all directions whfreas their 
repression in langu ig n c senates, that the corresponding 
id* as shall be spun off in linear sequence on a singh 
plane 

In a paper recently read before the Rojal Philosophh nl 
Soci**tv of Glasgow Prof G Llliot Smith disiusses the 
evolution of the prartiCM of mummification in Fgypt It 
originated from the expenenie gamed of the desiccation 
of the corpse in hot drv sand The activity of the grave 
plunderer even in pre-dvnastu tmiu> necessitat'd adoption 
of premutions to secure the saf ty of the remains and the 
disiov ry of th* us of topper led to the invention of the- 
lofhn the sarcoph igus md the rotk-tut tomb The 
ihundance of salt and soda and the use of rpsin bv women 
for cosmetics suggested the custom of embalming lh*» 
difiuultv of accepting this explanation has hitherto lain in 
th late date assigned to most existing mummies none of 
those in the Cairo Museum being older than the last king 
of the seventeenth d) nasty (circa bc but much 

oldtr mummies have recentl) been traced One of the 
time of Snefru was found b> Prof 1 hnders Petrie near 
tin Medum P)ramid in i8qi and was examined b> Prof 
Keith (Naturf iqo8 p 342) 1 hi d Ut of this spccun xv 

has now been fixed by Dr G A Reisner about 2700 b c. 
(Nature March 31 p 136) It is thus mor than el v re 
centuries older than the other examples and justifies the 
belief in the earl) adoption of the prattle l of mumnufica 
tion in Egypt 

1 he /oologtst for Mav is largel) d voted t) the habits of 
animals Mr B b Cummings contributing the hrst portion 
of an article on th* formation of useless habits in British, 
newts as observed in specimens in captivit) and Mr K 
Ntlous continuing hi observations on the nuptial habits of 
the blackcock 

I)R W L IIovle has suit us a cop) of a list of the* 

nerit names of the dibranchial* wpholopods with their 
t\ pit'll species published in vol xxxii of the ibhandlungen 
dtr Senckenhcrgtschen haturforschetiden Gisillschaft form 
ing the Festschrift rum Siebtnzik ten Gcburtstag von 

U lihelm Kobe It 

io vol xxxii Nos 2 and 3 of Aofci from the I ty den 
Museum Dr F I) \ an Oort contributes a long list of 
buds from western Java and Krakatau among which a 
C crygonc u described as m w Later on Dr F Hartert 

expresses the opinion that Passermu 111 place of Plecto 

phenax should be used as the gen rit title of the snow 
buntings while Dr \ in Oort maint un prtusch the 

opposite This scarce!) looks like the attainment of that 
uniformity In nom nclature of which so much in from time 
to time heard 

According to the tietd of Ma) 21 a correspondent of 
the BaBisrke IVatdmannshlad states that before the 
Russians came to the prownce of Ussuri the tiger was 
literally king of the forest in that district The natives 
Chinese and others as well as the immigrant Corcans 
looked upon the animal as a god If any of them met a 
tiger there was no question of resistance or fighting tin 
man threw himself on his knees and allowed himself to be 
killed if the animal attacked him When domestic animals 
were seised the owner looked quietly on Generally it was 
th* Chinese who risked thur lives when they went to the 
forest to collect shed deer antlers or roots of the guslng 
plant for medicinal purposes They fell easy victims to the 
tigers which at that time frequented the Immediate neigh* 
bourhood of Vladivostok where the primeval forest re¬ 
mained dense and almost impeachable Gradually the 
Russians settled In these tracts and the first thing they 
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<1 d uus tu dear a wav the trees in order to cultivate the 
land This checked the tigers and not only did the whit* 
man defend himself with courage when attacked but 
bennie the aggressor The tigers came to distinguish 
between Chinese and Coreans on the one hand and white 
men on the other, and unless circumstance prevented 
avoided the latter 

\ \ sfkui Catalogue of Nearctic Spiders by Mr 
Nathan Banks has lately been Issued as Bulletin 73 of the 
Lmt<*d States National Museum It includes more than 
1300 species and the author anticipates that at least 3000 
will be recognised when the west and south are explored 
ns thoroughly as New England now is 1 The arrangement 
followed is on the whole that of Simon s HiMolre 
naturdle des Araigmtes It is of interest to note thit a 
large proportion of genera and a small proportion of 
species an common to the European and North Ameruan 
faunas The inclusion of the southern Stab s in thi 

Nrnrctic Region leads to the appearance if some 
charntcristlcally tropical spiders such \ ill large 
IhernphosidT but there is no information as to the dislri 
button of northern species In Canada 

Of the various agricultural students publications few 
arc more interesting than the Proceedings of Armstrong 
College Agricultural Students Association The (urront 
Issue (part 1! vol 11 ) contains a paper by Dr Stevenson 
on Aberdeen Angus cattle, their breeding and management 
and a very readable essay by Mr Walling on a typical 
north Devonshire farm The association encourages its 
members by the offer of prizes to prepare papers on agn 
cultural subjects and to carry out agricultural expen 
ments The membership during the past year is stated to 
have been 130 

Tint pronpectB of vanilla growing In the West Indies are 
discussed In a recent issue (No 304) of the Agricultural 
News the problem having arisen because of the recent 
rise in price of vanilla Hitherto there has been some 
fear not altogether unfounded that the synthetically pre¬ 
pared vanillin would dnve the natural product out of 
cultivation but since the passage of the American pure- 
food law has necessitated a declaration of the materials 
used it has been found that people prefer the natural 
vanilla the sale of which is said to have increased in 
consequence It appears that the general production and 
consumption are both Increasing but only In the French 
colonies is there any immediate likelihood of overproduc 
tlon The reports from various markets which arc sum 
marised in the article seem to be favourable on the 
whole 

Ms J W Small has recorded In the Ceylon Observer 
the occurrence of a cocoa-nut pahn at Jaffna, Ceylon with 
sixteen branches arising near the base of the plant A 
similar instance but with only five branches Is described 
by Dr S Putney Andy in the Transactions of the Llnnean 
Society Botany, soevi, 661 A list of branched specimens 
of Cocos Is given by Morris in the Journ Linn Soc 
xxtv 1893, 194, In a paper on the occurrence of branching 
and forking in pahns Ridley In the Annals of Botany 
xxi *44 and xxlil 338, Enumerates nineteen genera of 
palms in which branching of the stem takes place, and 
states that thb occurs meat commonly In Cocos nuctfera 
although the percentage of branched trees Is not large In 
most eases the branching appears to be due to the develop¬ 
ment of lateral buds and the rapidly growing shoots so 
produced soon equal in site that from which they 
originated It has been stated, though not clearly proved, 
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that the destruction of the terminal bud by insect or other 
agency may be followed by the production of lateral buds. 
No instance of branching in monocarpic palms has been 
recorded 

\ pami hi Hr on the origin of typhoons has been prepared 
by Mr J I Plummer chief assistant Hong Kong Ob¬ 
servatory The author points out that although his paper 
hA8 not rec* ived the imprimatur of scientific opinion it is 
at least the outcome of twenty years’ experience of 
typhoons with exceptional means for their examination 
Much still requires to be known about the tracks followed 
bv such storms the cause of their re-curvature rote of 
translation and frequency fhtv hqve been under special 
observation in the vicinities of Mauritius Bav of Bengal 
Fastern Archipelago south-east of China and West Indies 
JTielr frequency varies considerably in these localities in the 
Bnv of Bengal and the West Indies the storms the author 
states appear to be more noted for thur seventy than for 
their number while the northern part of the China Sea 
appears to be more troubled bv them than anv other portion 
of the globe Among the main conclusions drawn arc (1) 
that although the open sen is the point where they become 
appreciable the earliest beginnings of tvphoons must be 
sought for on land (2) that one typhoon is never the cause 
of another if several proceed from a limited area within a 
few da>s the) are caused bv separate impulses (3) that 
a typhoon once formed does not tend to coalesce with 
another but rath< r repels it, with the result that one 
becomes intensified at the expense of the other 

In the second number of the Bulletin of the Calcutta 
Mathematical Society (1909) recently received Prof C E 
CiiUis continues his discussion of Mbbtus s cubic surface, 
the nature of which was explained fully in the first number 
In addition to several other original papers a translation 
is given of the late Prof II Minkowski s address on 
space and time and the notes, abstracts, and lists of 
current literature render this second number as valuable 
a book of reference to the mathematician as its pre¬ 
decessor 

An interesting new record in connection with the 
possibilities of microscopic vision is mentioned in the 
Journal of the Royal Microscopical Society (April) by Mr 
Edward M Nelson In 1898 Mr Nelson observed for the 
first time tertiary markings on the diatom Cosctnodtscus 
asteromphalus mounted In realgar in a slide of Netting 
ham * deposit Although he has tested hundreds of 
objectives with a balsam mount of the same diatom It 
has been found impossible to resolve the tertiaries in this 
medium until n month or two ago when a new Zeiss’s 
long tube } apochromatlc of numerical aperture 14 
rendered them conspicuous A comparison of this test with 
the previous ones leads the author to assert that the new 
lens marks a distinct advance on its predecessors 

Under the title The Most Curious Craft Afloat " Dr 
L A Bauer gives in the March number of the 
National Geographic Magamne (Washington) an Interesting 
popular account of the work of the non-magnetic yacht 
Carnegie The article is well illustrated from photographs 
token by various expeditions sent out by the Carnegie 
Institution of Washington and fame of the illustrations 
enable one to appreciate very thoroughly the difficulties of 
magnetic survey wotk in the remote parts of Canada, India 
and China 

Separate copies have reached us of several papers which 
the staff of the Rrichsanstalt at Charlottenburg have edit** 
municated to the Annalen dcr Physlk 11 during the Ust shr 
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months Amongst them are two which deal with the 
saturation pressure of water vapour at temperatures outside 
the range 50° C to aoo° C , covered by the experiments 
of Drs Hotbom and H< lining In 1908 The first paper bv 
Dn* Schecl and Heuse deals with temperatures between 
o° C and 50° C l*he> use the static method measuring 
the temperature by a platinum thermometer and the pres 
sure by the modified mercury manometer we noticed in 
these columns some time ago The second paper, by Drs 
Hoi bom and Baumann deals with the range from aoo° C 
to 376° C Temperatures were measured by the platinum 
thermometer pressures by a weighted piston moving in a 
brass cylinder Except at the highest temperature the 
three sets of measurements can be represented by formula? 
of the t)pc suggested by Thiescn 

it (/ + *73) lot, = a{t - 100) - A{( 365 - /)* - 265*, 

760 

where a and b arc constants 

Mr W P Sfxton informs us that the value of th r 
specific heat of the first four molctules of water of crjstal 
lisatIon In copper sulphate gmn bv him In his note to 
the Faraday Sorict} referred to in Natl re of Ma> s 
(p 29s) should have been 0*440 and not o 499 ns stated 
m our report 

Thf issue of rhe C ntral for April ib a memorial 
number dealing with thp life and work of the lat Prof 
W E Ajrton F R S lhc number contains two memoirs 
by Mr Maurice Solomon and Prof T Mather IRS 
respectively and is illustrated by four portraits of Prof 
Ayiton at various ages A list of Prof \>rton h scientitu 
publications completes the number 

fHB firs parts of two new works dealing respectivclv 
with Our Canaries and 1 Cage bird Hybrids have 
been received from the office of Cag Birds fhe workb 
will be published in monthly parts price sixpence each 
and will provide keepers of canaries and breeders of can in 
mules and British bird hybrids with full details relating 
to the Selection breeding and general management of 
these cage birds either for pleasure or profit Coloured 
plates and other illustrations add to the attractiveness of 
each work 

The Sleeping Sickness Bureau, undef the direction of 
its honorary managing committer, has issued a revised 
edition of Its brochure entitled Sleeping Sickness How 
to avoid Infection 1 The pamphlet is for the use of 
travellers and residents in tropical Africa and given an 
socount of Gkssina palpalis and illustrations of this and 
rther biting flies Much useful information is provided an 
to places where persons arc liable- to be bitten and thf 
itep* to be token to abolish and to prevent the spreud of 
Jie fly 

A copy of the report of the Indian Association for the 
Cultivation of Science for the >ear 1908 which was pub 
ished in Calcutta last >car, has just been received One 
>f the chief activities of the association Is the arrange 
nent of lectures on scientific subjects and we notice that 
186 were given under the auspices of the aseociatlon dunng 
[90S The association also conducts a chemical laboratory 
vhere students are encouraged to follow systematic courses 
if work and arranges for regular meteorological observe 
Ions to be taken at Its observatory and for their publica 
ion The .finances of the association appear to be in a 
lourtshing condition In fact the officers may be con 
fatulated upon the useful work which is being accom 
dished under their guidance I 
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The S01.AR Constant —In No 4 vol xxxix of the 
Meinorie della Societa tie git s pt ttroscoftstt I taltani Dr 
Oorczynskl discusses the pyrhehomeinc observations of the 
solar constant made at Ursynova (Poloma) during 1909 
1 he value obtained was 2 os gr cal /cm s min ana from 
a discussion of the vaUus obtained at various observatories 
bv different methods Dr Corrz\n»ki loncludes that this, 
value It very near the truth 

Origin of Binary Stars —In No 3 vol xxxi of the 
1 strophysical Journal Prof 11 N Russell discusses th« 
oiigin of binary stars from the point of \iew that they 
arc produced by the Fission of rotating masses He deduces 
the conditions of such 1 mass which would precedi and 
follow the process of fission and Also shows that the avail 
able data derivable from < xisting sv stems are in accord 
nnoo with the theory 1 mull) Dr Russell concludes that 
whilst the developmuit of nuclei in the original nebul 1 
must be Invoked to auount for the formation of star 
flusters it is more reisomb! to Mipj>o*e tint binary 
systems have be* n produced b> fission 

Ink Astronomic \l Socifty of Antweri —Th annual 
report for iqoq of the Socut£ d \stronomn d \nvi rs con 
tains a record of much extn.ni ly useful serviu per 
formed in the populans ition of 11101101m 1 opul ir 

lectures in French ind Flemish were j,i\m bv various 
members of the society ind wen frt t> ill further they 
weie well attcidfd linn is t projftt on foot to obtain 
fuahties from the town authoritns for th erection of a 
largi r observator) ind it is (.xjMrtd lb u th obi *ct will 
bo attained during the prr*»nt yeir the son ty co lid then 
do more than ever to spread the study < f tli htayin* 

The interest in and goner it igmrinc tom rning 
Halle) s comet displa) i b> Fngh h irn\l during the 
past few weeks eiif, nd< r thf wish th it m< r^ could be 
dom for popular astronomy in Fnglind ind the present 
moment seems favourabb but n tould probibh onl> be 
done bv the pm ate munificent of some friend of science 
Ihne can be no two opinions is to tin urgt nt need for 
popular instruction in the oldest if the unices 


OBSEJ<\ATIONS OF JIAJLFIS COMF 1 

T*IIERE is little more to record of Halit) a comet yet 
1 an a popular spectacle in F ngland Its appear 
ance has been somewhat of u Uihu and yy^ shall hav« 
to wait some little time befor the results obtained 
bv astronomers in differ* 111 countries are available 
Some amount of resentment has beui expressd in the 
popular Press at the f -eble appearance of thf famous 
comet but it should be clearlv understood that it is our 
hazy tummer skies and tlu brightness of our northern 
tyvllight that are to bl ime In a letter to 1 rof Turner 
Mr Knox Shaw of the Hehvan Obsrrvator) describes it 
as really a glorious sight about M iv 11 far extending m 
its glory comet 1910a it th»n had a straight toil 38° long 
Yet at Helwan thtre wrre onlv three tint nights dunng 
the first fortnight in Mav 

With his note in No ao of the Comptes retidus (Mav 17) 
M hsclangon gives four diagrams showing the progressiv 
d/vclopment of the nucleus and its appendages between 
February 13 and Mav 11 On tin former date the n bulous 
head was nearly are ul ir but the dl-di fined nucleus had 
already two embryo extensions which gi\ it a trnngul 1 
appearance On April 37 the head was parabolic with the 
nucleus a little behind the focus and two jets forming a 
broad V streaming behind there was at o a bunch of rays 
issuing In the shape of a fan towards the sun On 
Mav 10 this aigrette was 1 trger and better defined having 
an angle Of 70° and a length of about 30* but the two 
rear streamers wer not so dt finite Up to this time the 
aigrette had appeared to be symmetrical with regard to the 
axis of the comet but on Maj 11 it was appreciably dis 
placed the angle between the axes of the aigrette and of 
the comet being som* 20 or 30° M Esclangon suggests 
that this observation might indicate un oscillation of the 
aigrettes such as was noted during the apparition of 183s 
He also remarks upon the great length of tail which on 
May 16 was about 6s correspon ling to an ictuat length 
of 0*20 astronomical unit 
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J he observations of M Borrelly recorded in the. some 
number of tile ( ompUs nndus indicate whut i splendid 
object the tomet has apwared to those situ it< d in a 
favourable itmoxpht re Ver) beautiful <*uperb and 
magnificent an the descriptions applied to it us seen 
at the Marseilles Observator) 1 he obsersaiunx \tended 
from April 10 to Mav 13 and many changes were noted 
i n April 23 it was seen that the nucleus nad a verv pro¬ 
nounced reel tint On Mu\ 4 the comet was us bright ns 
Matkab and the tail was 14® long A sudehn tr ms forma 
tion took piece on Ma> 13 when for the fir t time a 
bright straight streamer was sren to issue from the renr 
of the nucleus dividing medially the rectilineur tail which 
then had a length of 43 0 the extremity of this tail was 
ibout us bright as a sixth magnitude star and was situated 
approximated in the position R A aah Om d c +0° 
th comet was still visibb in daylight 

In order to tvip the disadvantageous conditions obtain 
mg in Britain I rof f corge Forbes took a sea trip from 
Swansea to Savona and was rewarded In some splendid 
views of the com t which he describes in the Times for 
May 31 The observations commenced on Mav 1*; and 
the head of rhe comet was never seen but on M i\ 18 n 
tul extending for ioo° was wntehed from 2 im until 
1 tm this was in long q° 38' VV lat 38° \ On 

May 13 the 30° tail was about as bright is the Milkv 
Wa\ but the next morning it was fainter at tmi s how 
ver it appeared to brighten Ihc morning (\ i m ) of 
May 17 found it again much bright r for fullv yi 0 and 
tl could be distinctlv traced for a distance of 70° Thi 
till was perfectly straight and narrowed down towards 
rhe extremity furthest from the sun across iN width its 
brightness appeared to be quite homogeneous there bring 
110 dark shade along the axis and no rifts As lompared 
with the tails of Donuti s and Coggla 1 comets it was 
so far us Prof Forbes s memory goes much brighter and 
of n much greater length On May 18 the tail was much 
widened at the root whore the brightness appeared to be 
(oncentrated the narrowing from root to tip appe ired to 
hr more accentuated and the position of the ms among 
the stars had not altered from tne previous dav 
According to Prof Forbes the earth was in the tail of 
the comet on May iq and from a 30 to 3 « m a brighten 
mg near the horuon and an illumination of the dark edges 
of dense black cumulus clouds were seen bv him and bv 
the ships officers This was long before anv trace of 
dawn could appear and all the observers agreed that the** 
pciulnr phenomena must be due to light from th« (omet h 
tail the ship was then in long 7 0 44' W lat *6° 36' N 
I he same phenomena were repeated on the following morn 
mg It should be noted that nt the timi of writing his 
notes (May 24) Prof Forbes had not *o«n nn\ u ports 
*oncerning the comctarv observations since the h S 
htnsale left Swansea on Mav 13 
In a letter received from Mr C \\ ( r ibh; m dated 

Khartoum M»> 19 the writer remarks how liable the 
account* of British observations of the comet appear to 
one who has observed it in lat 15 0 36' N Hf fir«t saw 
it on April iq when it was a conspicuous object with 
a rail hroad in proportion to its length With field glasses 
he could make out some aj° or 3 0 of tall and twvond that 
there was n faint glow extending about 2 0 further A 
letter sent by Mr Grabham to the Sudan Turn < caused 
a number of people to wait up for the cmuM -md it was 
rasilv seen by many on subsequent morning* until it 
became more difficult owing to bright moonlight After 
the moon waned it was quite a striking objwt and on 
the mornings of Mav u and 13 Its tail stretrhfd half 
wav to the senith An article cm the comer written bv 
Mr Crabhpm appears in the Sudan Times in both FnjJi h 
ind Arabic 

Mr Leach also sends us a further report and 1 draw 
Ing of the comet as seen with field glasses on Mav 20 at 
7 4*1 P ni at Malta On Mav 17 and 18 the comet was 
well seen except the head which was eclipsed b\ a search 
fight beam from the forts but the tail was seen and on 
the latter date extended to a distance of about q<° The 
sketch made on May 20 shows the nucleus surrounded bv 
n mlstv halo which has the shape of a pair of horns with 
the nucku* on the forehead On Mav at about 20° of 
tail was seen but this faded as the moon got brighter and 
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on May 22 23 and 24 the comet was seen without any 
signs of a tail 

A number of notes on the comet appear m No 21 
(May 25) of the C ompUs rendus VI Lginitis record* the 
observations made at Allans on May 18 and subsequent 
da>* On thi morning of Muv 20 the tail was seen in 
exactly the same position a* the previous night and in 
the evening was seen in the telescope as turned towards 
the sun On account of its curvature it wa* not st n m 
the east on Saturday morning (Mu> ai) but in the even 
ng was seen turned tow irdx the <ast VI I gimtis is or 
thi opinion that the earth * passage through the tail was 
nthcr ^reatlv retarded or did not take place nor were 
my signs of the head apparent us it transited the sun s 
disc 

M Andr6 reports that the preparations for astronomical 
observations of the passage wue rendered nugatory bv 
clouds oul that the electron! ters and mugnctomelirs rt 
corded no abnormal action 

Arting upon M ( uillaume s suggestion M Ceorge 
Claude attempted to tinte lometirv m itter among the 
rcsi lual inert ga*es lift from thi liquefaction of nr With 
his apparatus ut Boulogne-sur Seine lie is ible to tnat 
1 3000 litres of air per hour and to detect the prisma. of 
one millionth part of anv extrvordinarv gas hyperinunts 
earned out on Mav 17 (4 hours) 19 (qh to uh F iris 
MI) 20 ind 23 failed to rivcal an\ difftrence of d nmty 
in the rc iduL greater than tile probabl error of observ 1 
linn 

MM Angot I ebel and Limb and Nantv all report 



Apparent path of Halley 1 * Umm*, May *9-July 16. 


•light electric and magnetic disturbances registered at their 
observatory* during the computed time of the earth 8 
passage through the tail of the comet but in no case was 
the disturbance extraordinary nor could it be attributed 
to any abnormal condition produced by the comet 
Th following is a further extract from the daily 
ephemcrls published bv Dr Fbell in No 4411 of the 
Astrononnsche Nachrtchten — 

kphemerts Jor 12k Berlin V T 


Date 

0 (true) 
h m 

$ {true) 1 Date 

a (true) 
h. m 

8 (true) 

June 2 

10 04 

^-1 34 a|June 26 

10 41*0 

2 20 l 

it 6 

10 137 

4-0 23 1 30 

10 46 ; 

-2 41 8 

. 10 

10 22 6 

-0 <5 4 July 4 

10 50 1 

-3 26 

It 

10 29 2 

- 1 18, , 8 

10 533 

“J 3 *l 

, IS 

10 345 

« 3 i 5 . >» 

10 56 4 

-3 «3« 

» 22 

10 39 0 

- 1 57 0 16 

\o 59 5 

-4 *9 


TIil estimated magnitudes d irease from 10 on Juffe 2 
to 4 b on Jui\ 1(1 while the distance from the earth in 
creasf* from 5a to 197 million* of miles 

1 he apparent path among the stars is shown on the 
accompanying chart but owing to its increasing apparent 
proximity to the sun and its decreasing magnitude the 
comet will be observed with difficulty during the Mtcr part 
of the ephemeris The planets Mars and Jupiter art* also 
shown but Mars will set at about 10 p m on June 25 and 
about minutes earber each succeeding day whftpt 
Jupiter nets at about midnight at the end of June 
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A NUTRITION LABORATORY 

A 1 WATER S development of apparatus for the txici 
measurement of the heat given off by the human 
body under varied conditions of food-iiupply and actiwt) is 
well known Prof F 0 Benedict, who cooperated with 
Atwater has continued similar observations as director of 
the Nutrition Luborutor) In Boston which Is devoted 
exclusively to work of this tjpe and is well endowed b\ 
the Carnegie Institute for that purpose The calorinu ter 
equipment of this new laborator) as d( scribed by B nedict 
and Carpenter in a rcant publication 1 affords runarkabl 
evidentt of thi \ due that may be secured by giving u 
mature investigator a free hand in the organisation of 
means for furthering standard rcscinli of the t}p< 111 
which he is most interest d 

Two 4 respiration calorimeters shown in the accom 


75 litres of air are driven per minute over periods of hours 
without leakage of material or of heat I he heat issuing 
from the subject is carntd out of the chamber along one 
dchnlte channel by a stream of water traversing a 
radiator system within the chamber and is accurately 
mi asured by weighing the escaping water and observing 
its temperature increment llie ingenuity displajed in 
modifying known thermometnc methods in the interests of 
these observations tnd in obtaining continuous records of 
temperature differences is in itself remarkable 

In the accompanying illustration are shown some of 
the internal fittings of the large constant temperature 
room In which the calonmeti rs are housed the oven 
hke structure on the right b* ing the bed-calorimeter 
into which a recumbi ut pan nt is. inserted upon a stretcher 
In the background is the chair nlorimctrr into which 
the subject enters bj the roof and in tilt foreground an 



Gsocral View of the Calorimeter Room in the Nutrition Laborato y in IWmi 


panying photograph, have been constructed and arc in 
use for observations upon subjects of different phjsiques 
and different conditions of health continued over periods 
of several hours Others are being constructed for more 
prolonged observations occupying days under varied con 
ditlons of rest and work In their construction a rare 
amount of successful attention to minute detail has secured 
perfect instruments showing at every point substantial 
improvements upon the original pattern As tested b> 
tlje combustion of known quantities of ethyl alcohol wathin 
these chambers the errors In estimating the amount of 
ox)gen consumed, the carbonic acid and water vapour 

f pven off and the output of heat have been reduced to 
ess than o*$ per cent The tests were made with the 
apparatus arranged as for an actual experiment and the 
difficulties surmounted may be gathered from the fact that 
through the 4 closed circuit formed bv the calorimeter 
chamber and a senes of water and carbonic add absorbers 

t * Respiration Calorimeter* for Studying the Respiratory Exchange and 
Energy Transformation* of Man By r r Benedict and T M Carpenter 
Pp vlii+io* (W ashing ion fimwie Institution 191a) 
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placed the absorber svstems and hrgt balances used 111 
measuring their increments of weight 


j SMI lO Dlsl\*bniO\ l 

I N view of the prominence at present given to the ques 
tion of the disinfection of sewage and sewage effluents 
1 the publication of tht results of 1 rof Phelps s latest in 
vestigattons on the subject 1* undoubtedly of great interest 
to those engaged In public health work 

It is statfxT in the introduction that the investigations 
on which the report is based were conducted by the author 
I at the Sanitary Research Laboratory and Sewage Exp*' 1 
mental Station at Boston Mass and in collaboration with 
I the author bv Mr f ram is T Daniels at th Mwnge dispos il 
works at Red Bunk \ J uid bv Mr 1 wj B Whitman at 


with a 
K B 


1 The Disinfection of Stw.ro and Jilwr KJiwnti. 

Chapter on the Putrwcibiluy and Subtliiy Sow*** 5 ?“****^ p 
Phelps. Pp. 91 39 table*, i pLte (W» hington Co wrnnwm I intuif 

Offi't 1909.) 
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the Wulbrook testing plant at Baltimore Md under co¬ 
operative agreement with the Massachusetts Institute of 
1 echnologj the State Sewerage Commission of New 
Jcnwy and the City Sewerage Commission of Baltimore 
After considering the various possible methods of dis 
infection and referring to numerous Investigations mude 
in America England and on the Continent the author 
rondudes that in the absence of further information in 
ngard to the possibilities of heat (with consequent recovery 
of ammonia) and of organic compounds chlorine com 
pounds arc most applicable in the case of the disinfection 
of sewage and sewage effluents The authors large-scale 
experim nts were therefore confined to the disinfection by 
na ans of chloride of lime of sewage septic sewage and 
effluents from trie khng filters 

In common nlth other workers Prof Phelps finds that 
whereas treatment with comparatively small quantities of 
chlorine fairly readily eliminates 95 per cpnt or more of 
the total organisms present complete sterilisation r in onh 
be obtained with difficulty and at relatively vcr\ much 
greati r cost which lie concludes would r mlpr it 
impracticable for ngular adoption Pagts ^0 to 40 md 
50 to (to deal with the disinfection bv means of thloride 
of lime of effluents from trickling filters it Bo ion and 
Baltimore respective^ 

The experiments at Boston refer to the dismf Uion of 
the total effluent (5000 gallons in twenty four hour ) from 
two trickling filters so feet square and 8 feet d p The 
work extended over a period of seven months including 
both winter and summer months so that the results 
obtained may bo taken as average results under working 
conditions 

It was found that with two hours storage the addition 
of 3 5 parts per million of available chlorine (in the form 
of bleaching powder) was sufficient to effect a reduction on 
the average of qfvK per cent and of 993 per cent of the 
total organisms nt 20° C and of coh organisms r^spictiveh 
present 

In consequence of the greater purity of the Baltimore 
filter effluent similar results to the above were obtained 
with the addition of less chlorine viz 2 2 parts of 'lvulable 
chlorine per million 

As a result of the experiments on the dninfiition of 
Boston sewage and of septic sewage at Red Bank N J 
the author concludes that an average of j or 8 parts per 
million of available chlorine is sufficient to disinfect the 
sewage whereas the siptic sewage requires from 10 to 15 
parts per million this increased amount being mainly dm 
to the presence of sulphuretted hydrogen 

On this account it is stated in the conclusions that where 
no purification is required hevond that fciven septa 
action and bv disinfection it Is advantageous to r<wr<;p 
the process In disinfecting the crude sewage before it 
enters the tank 

In this connection it is Interesting to note thr nuthor * 
n marks on p *6 — There would be a great multiplication 
of bacteria in the tank so that the number in ihe final 
effluent would probably be as great as in the raw sewngt 
and perhaps even gnater Nevertheless the disinfection 
could be as effective on the pathogens os if it wire applied 
as a final process Ihe subsequent development of sapro¬ 
phytes would have no sanitary significance and would 
doubtless be of real value in the subsequent self-purification 
of the organic matter after it had been discharged Into the 
stream 

The available evidence is favourable to this assumption 
hut further information Is required in regard especially 
to the significance of the further development of organisms 

It is also Interesting to observe that the Investigations 
of the author have led him to revise his earlier views in 
regard to the use of electrolytic hypochlorites and to con 
elude that taking all things into consideration It is prefer 
able to use bleaching powder as a source of chlorine rather 
than to Instal an electrolytic plant at the works For 
many reasons this conclusion will meet with general 
approval on the part of those In charge of sewage works 

A table of carefully considered costs is given on the 
basis of disinfecting c 000 000 gallons per dav bv means 
of bleaching powder from which it will be seen that the 
author estimates the total cost of treatment at from as ad 
per milKon gallons (it 3d cost of bleaching powder) for 
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the addition of 1 pdrt of available chlorine per million to 
3 is per million gallons (18s 9 d cost of bleaching powder) 
for 15 parts of available chlorine per million 
These costs include the cost of chloride of lime storage 
tanks labour Ac and are much lower than those 
given for treatment with electrolytic hypochlorites pro¬ 
duced nt the sfwage works by Digby (the Surveyor vol 
xxx No 778 p 087) and S hen ton in 1906 and recently 
repeated by bhenton (the Samiary Record vol xliii 
No 1013 1909 p 393) which vary from 31 9ld per 

million gallons for the addition of 1 part available chlorine 
per million to 191 for 5 parts available chlorine per 
million exclusive of charges tor plant storage tanks and 
labour 

This difference in cost is accounted for by the fact 
that the latter investigators estimate the cost of available 
chlorine product electrol} tically at the works at lod per 
kilogrnm when ns using bleaching powdtr it should not 
exceed tid ptr kilogram 

While Prof Phelps s investigations afford very valuable 
information and add considerably to the literature on the 
subject of sterilisation of sewage and sewage effluents his 
suggestions In regard to the degree of disinfadion arc open 
to objection especially whm applied to English conditions 
in considering this matter the difference between 
American nnd FnglUh conditions must be borne in mind 
not only in regard to the chemical composition and bacterial 
content of the sewage or effluent but also to the probably 
morn important point of the conditions of discharge 
Speaking generally from both points of view American 
conditions qre the more favourable as not only is the 
*ewag more dtlute but abwi as a rule the relative 
volume of the river mto which the effluent is discharged 
is much greater than in the majority of English cases 
In the case of the Boston sewage experimented uffrm the 
bacterial content was onlv 5 noo 000 per c c as compared 
with from 20 000 000 to 30 00© 000 per c c in the case of 
in average Fnglisl^ domestic sewage 

Further it has been found that English effluents of 
satisfactory chemical composition may contain as many 
«< too 0 00 coh organisms per c c 

It is therefore doubtful whether such degree of dis 
infection as proposed by the author might not in certain 
ias<?* give rise to nn undue sense of security especially as 
no reference is made to the treatment of the largo volumes 
of storm water which ar discharged direct to the rivers 
from numerous storm water overflows a question which 
is intnmtelv connected with the subject of the disinfection 
of sewage effluents 

In the final chapter is de’irlbcd some verv interesting 
work earned out in connection with the methvlcne blue 
test proposed bv Spltta With preliminary standardisation 
for any particular effluent this test would appear to afford 
in a very simple manner valuable Information in regard 
to the stability of sewage effluents As carried out bv the 
author the test allows finer distinctions to be drawn 
between stable and unstable effluents than is the case with 
the ordinan incubation test which classes an effluent 
either as non putrefactive or putrefactive without reference 
to the degree of putrefaction It would be interesting to 
know how far such n colour test Is applicable to the 
effluents from trade sewage 

Edward Ardrrv 


VCEWCH RiPHICAI INVESTIGATIONS /AF 
TlJb \TIAN 1 IL AND MEDITERRANEAN 

\X 7 F arc informed that a Danish expedition has just set 
vv out from Copenhagen with the Intention of carrying 
out renewed investigations along the Atlantic Slope and im- 
the Mediterranean The leader of the new expedition as 
of the earlier Danish expeditions will be Dr Jobs 
Schmidt who is well known ft* his previous Atlantic 
work especially on the eel and he will be accompanied 
by the following men of science —J W Nielsen, hydro- 
grapher C H Ostenfeld and O Paulsen, nfcnkton 
specialists Sven Palhsch, specialist in chemistry from the 
Carlsberfc Laboratory in Copenhagen and a biological 
assistant The vessel is the research steamer Thor of the 
Danish Government During the first part of the cruise 
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in tfw waters of Iceland and the Faer6e* the inveatigu 
tlons will have a more official character, being earned out 
at the expense of the Danish Government ana as part of 
the international scheme of work The second part of 
the cruise will set out in the beginning of July from some 
English port The expenses of this portion of the expedi 
tion will be defraved partly by the Carlsberg Institution 
of Copenhagen which does so much for the promotion of 
sdencc in Denmark partly from private sources 

Both in the Atlantic and Mediterranean the expedition 
will work over watu** which have been already for a 
great part investigated by the Thor It is not proposal 
to devote muih lim to the Atlantic region south of 
Ireland and there is the less reason for doing so as 
previous workeis topeuallv the Prince of Monac< 
Schmidt and the Irish investigators have alrend) done so 
much there Nevertheless n series of deep s< a hydro 
graphical observations from the south of Irelund to tho 
coast of Morocco continuous with similar series from 
Iceland to Ireland and through the Mediterranean will be 
of extrenn inter* st both in biological mattrrs md ns n 
further contribution towards understanding the circulation 
of the water* of the Atlantic and the adjacent seas 

In the Mediterranean on the other hand the hydro 

n hical and hiologiral conditions are only imperfectly 
•rstood As is will known the Mediterranean is an 
almost completely land locked and independt nt ocean 
with an averagt depth of more than moo fathoms descend 
ing at places to anoo fathoms This huge basin is con 
nectrd with the Atlantic at the Straits of Cibraltnr by a 
narrow sill or threshold whuh Is onlv 200 fathoms deep 
Any mixing of the Atlantic water with the Modlt* rranean 
wa^r can rfunfon onl> prou rd on tin surfau and the 
renewal of the deeper la> rs which is nee ss in f r thv 
development of an abyssal life and which mtuallv dot* 
take plart can onl\ In due to the conditions vnporatmn 
convection imnnts but mostly wind mflurnre prevailing 
In the Medlterram an itself On the other hand it srems 
certain from tarlirr investigations that lh dorp wat r 
of the Mediterranean which is much morr salmi thin th 
Atlantic occasionally or normally wells up <>vi r tin 
thieshold nt the Straits and flows out into the \tluntic as 
u deep water current with a northerly direction A further 
interesting topographical feature of the Mediterranean is 
that It Is divided into two deep-water basins by a sub¬ 
marine ridge which stretches across between Sicilv and 
lams and is onlv about 150 fathoms deep Tlu circula 
tlon of the waters within the two deep basins w» st and 
east of this ridge must therefore be for the most part 
Indepcnd* nt Ihe dr termination of the chararbr of the 
water in the two basins in all layers from the surfau to 
the bottom promises results of more than usual interest 
The h)drographital observations will be of two kind 
physical and chemical Tho temperature and salinity will 
be determined us also the direction and strength of the 
currents in nil depths from surface to bottom in accord 
ance with the most modem methods employed by the 
international investigations Entirely new methods have 
also been recently worked out by Danish men of scieme 
at the Carlsberg laboratory in Copenhagen for the deter 
mmation of rhemic 1 composition of sea water for 
example ti aie* (O N CO,) and the alkalinity 

(concentration „ H ion*; It is probable that these new 
methods will throw fresh light upon the factors determin 
ing the differences in the occurrence and appearance of 
the Organic Hfe at different depths and in different waters 
differences which the salinity and temperature by them 
wives cannot explain It Is obvious that the waters men 
dotted in the Atlantic and Mediterranean offer exceptional 
opportunities for such an Investigation 
On the biological side the Investigations will be on the 
Hoes followed by the International Council for the Study 
of the Sea, and will be directed in the first place to the 
elucidation of the life-histories and. biological conditions of 
the principal fishes The advantage of making investiga 
tjons ow a wide area as from Iteland to Morocco and 
the Mediterranean U just that the differences in the 
physical conditions are marked on a large scale and enn 
5f I conn J c i c d directly as cause to effect with the vorv 
distinct differences In the occurrences and biological pheno 
mena of all organisms from the floating plankton to the 
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fishes One of thi most interesting problems here will 
thus be to determine th* relation between tho Atlantic and 
Mediterranean faunas how far tho latter is dependent if 
at all on the former and thi differences in the abyssal 
life of the two rf^iuns ill in connection with the ph) steal 
ind chemical differences 


i A£11 WUhRhUhlER 

A NEW aperiodic, millivolt uul amperemeter for con 
tinuous and altera tlmg currents h is been brought 
to our notice by Messrs Lsenthal and (_o Ihe operation 
of the instrument is bised in methods already described 
by Drudc and klunuuu in which the current to be 
measured is caused to h at up thermojunction thus 
setting up ipdirectlv a cum nt which actuates the move 
m nt of the instrument Ihe novelty in the present instru 
111 nt consists in the arrange mint adopted for combining 
th action of a numhir of th rmojumtion 111 u h a 
11 mnei that thrmuseum nts ir pioduc d of xuflii 1 at 
magnitude to dfllut in urdinarv pivot d moving 1 il 
in trument 

Ihe thermocouples me placed in the four arms of a 
Wheatstones bridgi thi mourn nt king connectui to two 
opposite corners of ihi hndg and the 1 ads turning the 
current that is to be nuisund to the r mauling corn r*. 
The polarities of the thermocouples arr so cho en lh it whin 
the bridge is warmed up bv th passagi of a current the 
electromotive forces set up in th four arms conspire so 
as to send a current through the movement Ihe arms 
of the bridge are adjusted so that the thi rmo 1 ctric current 
passe* through the movement without enb ring the external 
circuit and the rum nt from the exit rnal source pa**'s 
through the thermocouples without affix ting th gal\ ino 
meter 

As the deflections of the instrument d pend on the h» at 
mg effect of the current to be measured it should giv 
correct readings for dinct rurrrnt or alternating current 
of anv wave-shape or frequ nev It stems that source <f 
error might be introduced bv I Itur ifftits and chillers 
of temperature of the surroundings anti it would be 
interesting to Itnrn to whnt xt nt urh error ire apprui 
ibh anil in whnt mann r the) h iv been compensated 
for 

1 he sensitiveness of the meter is 225 millivolts with a 
1 urrent of 1 nmpere and its range ns an nmp« remoter cun 
be increased to nn\ extent bv the use of shunts 


GhOIOG\ OF 1HF I OS DON MSI RItT 

'T'HF Geological Survej cannot well be charged with 
•1 neglect of London cxeept in the matter of six Inch 
maps a want that will probably be soon seen to brom 
1804 to 1906 various memoirs were issued which deal 
though sometimes only partially with the geology of 
I-onnon and the neighbourhood Two of these however 
treat of the whole district and the whole of It* geology 
and now we have a third in which the results reached 
by many workers ore given up to date 

Thi* memoir may be said to have bi cn done by Mr 
Woodward to celebrate his retirement from office more 
than a year ago and a remarkably Lood celebration it 1* 
From it* very low price it is within the reach of all 
student* and we may hope that Its author may live to 

edit many editions . , . , .. . . 

Ihe area described is that covered.bv the lately published 
four sheet* of the new geological map of I.ondon some 
error* In which are duly noted on p v After a general 
account of the area five piges are given to an account 
of the various beds beneath the Chalk which do not 
come to the surface here their presence underground 
having been proved only by boring* These consist of 
Devonian rocks at the base Red Rocks of doubtful age 

1 Memoir* of tho Geological Snrvey Tb« Oology of lh* London 
District, By H B wS KRS P>jdii+*a + piste 
Hi Majutfs Stationery Office E Sunford tdiiriawih W tmd A. K 
Johnston Ud Dublin Hodge*, F1gg« snd La 1Q09 Price 1 / 
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ireat Oolite beds possibly some Lower Greensand and 
n every boring Gault and Upper Greensand The 
xnlsslon* in the series are notable we hove no certain 
carboniferous rocks onlv a possibility of Trias no Lias 
mly one division of the great Jurassic series, and no 
Afeatden beds a perfect succession being reached only with 
he Gault 

To the description of the Chalk nine pages are given 
ind as the Middle and Lower divisions are found only 
jnderground in borings these are concerned chiefly with 
he Upper Chalk The zones of the whole formation with 
he distinctive fossils are noted 

The Eocene Tertiaries which form so large a part of 
he district take twenty five pages for their description 
vhitli are followed by four pages on faults and disturb 
mces after which the various members of the great Drift 
eries so greatly in evidence in the district are described 
=it some length the Older Drifts with eleven pages to 
heir credit the Glacial (and allied) Drift with thirteen 
whilst the description of the Valley Drifts with their flint 
mploments extends to twenty-three pages 

The stratigraphic series ends with Recent beds the 
Alluvium of the rivers being described In eight pages after 
which the remaining ten pages of the chapter treat of 

somp othnr matters namely a description of th Thames 
Its tributaries and its buried rivers floods fords old 
trackways a short account of the growth of I-ondon and 
a summary of the ph\sicAl changes in the district from 
the time of the deposit of the Chalk to the formation of 
the Alluvium 

Ihe question of watcr-supph from the \anous beds is 
discussed in nine pages and various other economic 

questions in other ten which conclude the work except 
for the lengthy index 

The plate is a contour map of the distrut with a 

g ologit section from the vnllev of the Gadt on the north 
west to beyond that of the Parent on the south-east 

At the end of the various subjects a list of the chief 
works relating to each Is given and this will be of much 
use to those who want further detail But with this 

memoir in hand nearly everyone ma\ know an much about 
the geology of London using that name in a wide sense as 
he needs to know 


ECONOMIC ENTOMOLOGY 

T N the last number of the Journal ol Economic Biology 
(vol v , pp 9-17) Mr W E Colhnge gives some 
interesting notes on the form of the egg of the horse bot 
fly (Oastrophtlus com ) its attachment to the horse s hair 
and the method of its hatching The narrow end of the 
subconlcal egg is not simply glued to the hair It clasps 
the hair by means of a pair of ridges or lips so that the 
area of attachment is like that of the ox warble-fly ( Hypo 
derma bovis) only less specialised With regard to the 
mode of hatching Mr Coltinge s observations and expert 
ments confirm In the mein tnc statements of Bracj Clark 
qnd Osborn He found that the eggs were most readily 
Induced to hatch, by the application of moisture from 
sixteen to twenty days after hatching none could be 
induced to hatch after thirty-six davs 
Mr R Newstead describes in the same part (pp i&-aa) 
ft couple of new species of Cocctd* from the Congo which 
li e as guests of ants (Cremastogaster and Sima) in their 
nests in the hollow shoots of plants It is very rarely that 
infects of this family are found in the hollow stems of 
their food plants One specimen contained a minute 
lepldopterous larva which had partly destroyed it* host 
it is wetLJcnown that economic entomologists in North 
\menca are much troubled by the ravages of insects pur 
poselyff or accidentally Imported Into their country from 
h urope one of the most famous of these is the gipsy moth 
IPorthetna disbar) Dr L O Howard has lately (U 5 
Dept Agric Bur Entom Tech Ser 19) described some 
parasites reared from the eggs of this insect It is reniark 
ible that the parasites—various species of minute Hymeno- 
ptera—all come from Hungary Russia and Japan From 
( ipsj moth eggs imported from western Europe no parasites 
could be reared, and though the moth has been In the 
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United States for more than forty years no American 
species is known to attack Its eggs Non parasitism of 
r disbar by native species writes Dr Howard la 
probably due to the character of its egg mass which is 
so compact and so thoroughly protectedby the scales of 
its parent as possibly to disguise its character from species 
unacquainted with it G H C 


ALTERA TIONS OE THF DE VEIOPMENT AND 
FORMS OF PLANTS AS A RESULT OE 
ENVIRONMENT » 

"THE fungus baprolegma Is chosen as an example among 
A the o*er plants This fungus lives on dead insects 
and shows three distinct stages of its development — 
(i) vegetative growth of the mycelium (a) asexual repro 
durtion by motile zoospores (3) sexual reproduction by 
male and female organs Under ordinary conditions these 
tluce stages follow one another quite regularly until after 
the ripening of the r*sting spores the fungus dies but 
ai cording to th* speual conditions of every stag^ it is 
possible to produce them as we desire and also to alter 
their succession Under very favourable conditions of 
nutrition the fungus must continuously grow without being 
propagating and without dying Numerous other lowtr 
plants as fungi and aig-e >how the same relations to 
environment 

Flowering plants present far more difficulties in con 
sequence of th ir very complicated structure Semper 
vivuiu tuncku is taken to show how far the envelopment 
of such a plant dt pends on environment bemprrvivum 
appears as a short stem covered with thick sappy leaves 
we call this form a rosette Hie rosette* produce in an 
itxual wa\ new daughter rosettes of whuh each tomes 
to flower under suitable conditions ind dies after the 
ripening of seeds lh state of t plant destined to flower 
but without recogmsabk rudiments Is 1 tiled ri^c to flou or 
Ihe formation of the inflorescence consist* of thr e ^ntial 
stages — (1) the length mng of the fct* m (2) the pruduc 
tion of several branches at the top (3) th birth of 
flowers 

Under very favourable conditions of nutrition a rosette 
ripe to flowtr tan be transformed again into a vogptativi 
one which must always grow without stxual reproduction 
In blue light during March and April u lengthening of the 
rosette ripe to flower taki-s place but without flowering 
Such a lengthening of the stem is wholly independent of 
flowering beiause all rosettes alfio the youngest ones are 
able to lengthen in red light On the other hand the flowers 
can result without lengthening when the rosettes are ex 
posed to a high temperature The production of flowering 
branches can be prevented the inflorescence at the end 
having but a single flower In other conditions numerous 
branches ore to be found on the whole stem even In the 
axils of the old leave* particularly as the result of imuries 

Wc come to a new series of forms by replacing flowers 
by leaf*rosettes which can be produced an all parts of the 
inflorescence even on the flowering branches alone or 
mingled with flowers The plants of which the in 
florescence bears rosettes do not dm at the end of summer 
as is normal but live another two or more years appear 
ing in peculiar forms It can be shown that flowers vary 
in an exceedingly high degree under certain conditions 
l*he number ana arrangement of all members as sepals, 
petals stamens and carpels can be altered Further 
striking variations of the normal forms appear in such 
artificially modified flowers by the transformation of sepals 
Into petals of petals into stamens of stamens into petals 
and into carpels Experiments were made to answer the 
quest lop whether alterations of flowers can be transmitted 
For such researches acutNfnatam which pro¬ 

duces easily ripe seeds was used The seeds of flowers 
artificially altered and self fertilised gave rise to twenty 
one seedlings among which four showed surprising devia¬ 
tions in their flowers With two seedling* all the flowers 
were greatly altered and presented some of the alterations 
of the mother plant especially the transformation of 
stamens Into petals The experiments ore being continued 

1 AhtfTtct of tho Oo*nUa Lsetwro dtUvcrad at tin Royal Society oa 
liny *6 by ProC G KW>*. 
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PLANTS Ob SCOTTISH I OCIls ' 

A N interesting auount of the lochs of kirkeudbright 
■** shire Wigtownshire Fife apd Kinross unit the 
plants that grow m them and on their shores is given by 
Mr Ij West in a paper recently published bv the Royal 


Dortwanna &i which are usually associated with peaty 
water are absent 

Wigtownshire win h is r<markable for its great tracts 
of treeless pt at moor iffirds examples of both kinds of 
lochs 1 hose sheets of w iter that are situated on the open 
moors resemble highland lochs in their general features 

_ 1 hi lak th it an within th xon of 

•'itive agriculture arc dtiuledly of tin. 
lowland type 

In life and Kinross \ few lochs of a 
mi lughl md iJiJruit r ma\ be found 
on the higher hills Ihe greater 
numlw r of the loch in this distrn t 
hmvcvir ire distinctly of a lowland 
t\po md mam of ilum ha\ 1 \ n 
ruh flora coinpar uivi h rare pi inis 
1 ft n occurring in gn it uhundiw rh 
gr nt r number howev r ha\r hid 
th tr natunl f aturi innsid r d h 

ilf red bv the hind of man In som 
parts 11 w lochs have turn triatcd b\ 
the construction of dams In 

other plates shallow sheets of water 
th it could be put to no usi ful purpose 
h ive been drained and thr sites 
utilised for agruulturr whil t in 1 
f w casts loths ar ustd as r x. ptneks 
for sewage Ihe only loths of thi ir n 
that ret 1111 their natur il conditions 
ire the sm illi r on s on the ( 1 ish 
Hills 

On account of the comparative lack of 
knowli dg respecting tnL ecologv of 
aquatic md semi aquatic pi inis th 
mthor considirs that it is pr mature to 
itt« mpt at present the grouping md 
gin lulising of sets of observed pheno 
mena relating to their distribution 

Society of Edinburgh 1 his is the authors second paper In the seven ar*»a* inveshg ited about 175 loths have 
«n th* botaniidl ispeits of Scottish lochs and includes j been visited these v irv in size from what are practically 
many valuable details relating to the districts investigated | inland seas such as Ia>ch Ness to mere ponds likt 



ho 1 —An x mpi ot aw nti-oipuwd h g bland loch—Loch ( rcnnoch (by Cairn owe ot Han 
Vie# Irocn il north w t nd looking nouth Th* sandy na) innrt v It *hown as the scale 
it *0 small Ihu loch has scarcely any litto al vrgaiati u. 


Jhi systematic list of plants shows the distribution of each 
plant in all the anus studied and other particulars 
Details are given respecting the 
physical characteristics of taih lmh 
and its surroundings and everything of 
interest is described from a botanical 
point of view especially the plant 
associations 

Ihe lochs of north west Kirkcud 
brightshlre are chiefly of the highland 
ivpe ic having considerable elevation 
above sea levtl water more or less peaty 
barren sandy or stony shores scarcity 
of thofH plants having haves that float 
on the surface and having such marsh 
vegetation ns may exist ihicfly on the 
western side because owing to the 
privailing wistirlv winds the erosive 
power of the waves on the eastern 
shores prr vtnis the di vilopment of a 
littoral flora then besides which many 
plants assoi with the ruher food 

supply of th lowland lochs are 
absent 

In south-east Kirkcudbrightshire there 
tire comparatively few loths and these 
are mostly of the lowland type % e 
having a relatively small elevation 
above sea level mm peaty water muddy 
or tnurshv shores which ar fre 

quently covered with marsh plants 
jin abundance of plants with floating 
leaves and although large lowland 
lochs usually have their marsh vegtta 
non chiefly on the western shores 
such is not the coso with small lowland lochs besid s 
which certain plants such as hoetes lacustns lobelia 

J A Ftuthsr Con nbarton ro n Comramtiv* Study of tho Dominant 
Phanerogamic and HUher g^rptoummk Fkr* of Aauatic Habit In Scotrtih 
Ukss. Bv Gfoff® West With 6sjrfatw. Prorltoy Soc. Edin set ion 
1909-10, Tot. ux pan IL No. 6 Pp 6 j-i8i Prlc 14a yf 
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Loch an Diota This* lochs have to a considerable ext nt 
their individual floristii peculiarities and this fait inhibits 



1 3 -An CKample of a U a* JoJi the wind-h It rvd wc t m mar m ui wni 111 u» 11 ami »iani 
vacetaUon—Loch Kan. View near New G lloway from the west how looking north ibowinga 
Urn aMOctaiion of Nymfkmt* Imtta cut end ig *1 n< the loch lor about a quarter of a mile 
outhide a roue of •!> rfus Imcuitrit The water over ihe Vymph* area 11 from » to y feet deep 

the process of umd nsation of such fiatures into a short 
summary Ihe lochs may of course be grouped in 
accordance with their striking physical characteristics 
such as elevation above sea levtl exposure to wind nature 
of shore depth of water condition of the bottom whether 
rocky stony sandy claycv muddy &c kind of water 
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whether peaty or non-pea ty, rich or poor In plant food flora but b qen the flora and fauna as well and it la 
salts &c and these characters very largely depend upon at present visible to set down a complete saLsfactdrv 






Fi 3 —An example ofajtmoD eomawlial wind jtheUcml M-mi highland loch the wmtem margin of 
Which has n aomof nwrth vegetation — Loch Dow Clewh Hills. Vmr of iIm vut ildeiVom tht 
south end looking north was* showing Cmrtxrestrntm bordering tbewostsid* of the loch. The 
darker patch standing out of the water oa the right u an association of Bquutinm lim+ntm 


the physiographlcal features of the surrounding country statement o i ecology of any single group of agquath. 
When the combination of such factors respecting any loch plants We r therefore, for the moment leave the 

is known the plants tllcely to be founa there may be Anal generalise n of the causes which govern the dis¬ 

tribution of plants ana content our 
selves with the routine work of taking 
evidence of that which occurs not being 
too eager to surround ourselves with 
metaphysical hypotheses which seek to 
explain the observed phenomenon by a 
noumenon, nor to cloak our ignorance 
a \d deluck our senses with vagu» con 
cepts that transcend actual demonstrs 
turn, and, when analysed, explain to our 
intelligence nothing whatever 
Again the restriction of certain plants 
to particular localities may be accounted 
for by observing that they are III 
adapted for any mode of dispersal to 
which they are likely to be subjected 
it is then difficult to understand their 
Introduction to their present situation 
It is not easily explained why Equisetum 
hmosum Car ex rostrata PhragmtU* 
communis and others should be so 
widely distributed about the margins of 
all kinds of lochs whereas Ciadtum 
Martscus an equally dominant species 
should be restricted in the areas under 
discussion, to a few places in Wigtown 
shire When the subacienco of plant 
ecology has taught us the full facts rc- 
„ . , , „ , , . . , , 1 . , gardmg the relationship existing between 

Ki 3 —An example of a MrutU somawliat wind Muttered swmi highland loch the western margin of rst , niam and environment then shall we 
which ham a warn of nwnh vegetation —Loch Dow Urn* HtTfiL View of the wwt elde from the if 

south end looking north was* showing Cmrtx rettrnim bordering tbeweetmde of the loch. The be able to generalise WlS Of phenomena 

darker patch standing out of the water oa the right u an association of Bquutinm tim+ntm regarding tile geographical distribution 

of water plants to some useful purpose 

ruughl) indicated but this apparent simplicity is frequently The study of the plants of the lochs suggests that 
modified by other agencies aquatic plants have not always had their origin from 

Hie laws which govern the geographical distribution of terrestrial forms that had been forced into the water by 

aquatic plants cannot bo full) understood until science has more robust competitors on the land as Is somrtimes 

revealed more facta regarding the ecology of the plants stated but more probnbh because certain mutable forms 

than it at present possesses it is there 
fore futile to attempt the deduction of 
general laws with only an inadequate 
knowledge of the phenomena to bt 
generalised During the last great 
riaclal epoch it is certain that all form* 
of the higher plants were banished from 
the greater portion of Scotland To¬ 
wards the end of that era as the mantle 
of ice and snow began to retreat so 
would plants encroach again over the 
country from the region to the south 
where its Influence had been less severe 
What precise causes Influenced most this 
gradual northward mirth of aquatic and 
t rrcstnat plants cannot now be deter 
mined, but probably they were such as 
affect the distribution of plants at the 
present day The plants no doubt 
followed the lines of least resistance and 
greatest traction not only In their geo 
graphical advance, but also In their 
adaptations of structure and function to 
the varving environments These Unes 
must necessarily be ramified and in \ 
votved perhaps to an Insoluble degree 
ut on them are the secrets of plant 
geography to be discovered on the oasis 

psvefotov^^ al ftnat ° my * n< * f^ ant \ lLt 4 -An example of a mall awl shallow lowland loch bavin on abundant vegetation—Ottetswa 

_.. . _. , . . Loch Kbowing a portion o< a Urge Maoaotloa of /VfrgwMf umfMiu m on tbs warn In Um 

fit such methods a most Interesting foreground and ins bank below th« trees covmad pkmU, snefa ap Cenrjf ntttrmA t, 

inquiry would be What is the equf C m»** 1 ***> PkmUri**r*mH*utt* tuu 

librium that has been attained between 

the forces of resistance and traction that has caused certain I have exhibited a tendency, as some do even noW to take 
species to arrive at and remain In restricted areas? This * on the aquatic habit, that mode of living being more 
is a subject bristling with difficult chemical and physical agreeable to their requirements. Some plants form them^ 
complications combined with the various influences result selves into dense associations consisting of one speefts onlyr 
Ing from toe never-ceasing action and reaction not only which spread over considerable areas and not only pre» 
between the different members and associations of the vent others from growing amongst them but year by 
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iu, 4 —An example of a mall and ehulVow lowland loch having an abandon! ve*ettUon—Ottetswo 
Loch nbowing a portion o< a large omociattoa of /VfrfWMT mmfMiw m on tbs warn In Um 
foreground mod cat bonk below th« trees cowed with murw pknU, snefa ap Cmrwx rtitruA t, 
C pmmtnlMitLy PkuUrit ummUntut* fee. 






June 2, 1910] 


NATURE 


4i7 


year extend their borders at the expense of neighbouring 
plants In the vanguard of such colonies there i» doubtless 
very keen competition for the space and the weaker or 
less suitably adapted speuis will be slowly driven before 
the stronger This however is unlikely to go on con 
tinuously becaust the stronger species will sooner or later 
meet w th physical or chemical barriers which it is ill 
adapted to ov* rcome but to which tht winker spine* mav 
be bett* r adapted Quite commonly It is not that com 
petition for available space is so grent but that the local 
conditions favour the dominant growth of a few individual 
species One frequently finds normal terrestrial or marsh 
species taking on the aquatic habit instance Ranunculus 
Hammula Juncus sufnnus J acutiflorus Peplts Pot tula 
Ac but always of their own free will so to speak t c 
by the exercls of the subtle power of adaptability whlth 
Is more or Inns the common possession of ail plants 

From anothrr ispect of this interesting subjeit it appears 
that other causes for variation with the consequent pro 
duction of nfw forms he in the fact that although the 
conditions for plant life are so often re mot* from the 
Ideal yet the plastic power possessed b\ plants enabling 
them to ad ipt tht involves to the various t ombinations of 
edtphlt and clnn ilu conditions is so groit that there are 
compnrntivi l\ ft w spots wher existence is possible in 
which some pi int or other is not able to thn\e and earn 
on its metabolic nctivitH s Now in order to maintain a 

f iroper tone of health a plant has of necessity to respond 
n suitable ways to all tht varying external impressions 
A plant is therefore in a tonstant nnd continual state of 
changt owing to the nt vt r-ce ising mechanical physical 
and chemical chnng s of its unstnble environment The 
pin lie mturf oT mm\ plants enables thrm to modifv their 
organ in r ciproc nhon to um falrh constant set of 
1 nvironmental condition md it is In this ndeavour to 
auommodnt tin mu Ives for the malntr nance of healthy 
exist* n< e m p! ie* thit ire ither Inhospitable or too 
luxurious thnt c rtam d vmtions either fixed or transient 
from tin UKU ll forms of more normal environments are 
to he ar*ounted for and such variations occur m nlmo t 
evirv loch Tint soin of such variants mnv dnubtbss he 
cone rned in the origin of new species and \aru ties 1 the 
Impression reemed but other causes also contribute 
towards thnt process 

The rapid increase of aquutiu ind marsh pi cuts in 
reservoirs that are used for the public water supply is 
occasionally a matter of nnxletv and expense to the 
owni rs Tnormous sums of money are frequently paid 
bv public bodies for advice respecting the construction of 
reservoirs to persons wholly unacquainted with the local 
geologu il features is well as with the flora and fmm i 
of the district Whilst it is very unwise to construct a 
remrvoir over a geological fault nnd expect it to hold 
water (nnd this has been done) it Is equally vain to make 
a shallow reservoir In the line of the constant migration 
of waterfowl (1 c between their resorts) and expect it to 
maintain n freedom from water plants The greatest depth 
at which aquatic plants will flourish Jn Scottish waters is 
about 40 fw t It is very unlikely however that the 

species capable of growing at such a depth will ever 
bcconu a musime in n reservoir but at a depth of 20 fiet 
It will be found thnt in suitable water many species 
capable of giving trouble will flourish Upon rons!d*rn 
tfon of these fuels if seems advisable as a prevention 
agnhist the dev* lopmi nt of water plants to construct 
reservoirs with sides so steep that a minimum depth of 
from ao to 25 feet will be maintained within a few yards 
of the margin Moreover the sides unless of natural 
rock should be faced with stonework which will further 
impede the growth of plants, as well & prevent dis 
coloration of the water by wave-erosion 
The 124 figures contained in the present paper together 
with the 110 which illustrate the author s previous publico 
tion on the same subjert form an interesting and In 
structive series of views of the vegetation of Scottish lochs 
from an ecological aspect 

Tn a comparative table the plants are arranged in seven 
ecological groups in each of which the specif found in 
peaty and non peatv lochs are Indicated with the depths 
at which they grow The list of plants contains some 
now records for ihe districts 

NO 2 Il 8 VOL 83] 


UNIVERSITY ANI) FDUCATIONAL 
INTELIICFNCE 

Cambridok —Ih \hanudlor has published to the 
Senate a minute of tin council of Trinity ( ollege support 
ing the plea for th at iblishment of a professorship of 
bio-chemistry and stitmg th xt with the view of making 
increased provision for higher teaching and rewarih tn that 
subject pending tin tabhshment of a professorship the 
college has appoint! d Mr 1 ( Hopkins at present reader 

in chemical physiology to a pral 1 lorship in bio-chemistry 
and proposes to cl a bun to a f* Mow ship 

1 he Gent ral Hotrd of Studas will hortly procicd to 
Hppomt a university 1 slur r in mithmiatics in succession 
to Dr Hobson Ih ip|>ointmcnt will lx for h\c years 
from October 1 1 n<> C mdidims nr< requested to send 

their names with testimom ils if ih* \ think fit to tlu 
\ ue-Chancellor on or be for* S ilurdav Jun* 4 

Mr R H I ock has txi n approv'd by the general board 
of studies for the d grre of doctor m science 

Mr A J N Tremearnr has txen approved for the 
diploma in anthropology 1 Ins is the first time a diploma 
has been granted in this subject 
Ihe board of agricultural studies in consultation with 
the president of the Royal Agricultural Society ha* 
nominated Mr F R Salfrr to Ik ihc ( dboy lecturer on the 
history and economics of agriculture for one year from 
October 1 1910. 


At the closing ceremony of session 1910-11 of the 
University College of North Wales Hm^or to be held on 
Friday June 24 Dr J J Dobhie b R S principal of the 
Government Laboratories London will deliver an address 
on Museums th ir Aims and Methods 

Os Monday ev* ninj, M iv 23 on the invitation of the 
Rector of the Unnersitv of Hi me Prof Sthafer of hdin 
burgh gave a leiturc cm thr functions of the pituitary 
body in the aul 1 of th* L niversit\ bef >re a lar^e and 
appreciative audience I he l* * turn formed one of a scries 
which was designul to 10mm* monte th* seventy fifth 
J anniversary of the re founding of the University In pro 
posing a vote of thanks the R< ctor announced that the 
University had conferred the honorary degree of M D 
upon the lerturer who was theruqion duly presented with 
the diploma 

Stbps are being t ik n by the ( y v rnment of Queens 
land to Invite appl cations in I ondon for the professorial 
staff of the university shortly to lx opened in that btatc 
The chair* to be filled are classics mathematics and 
phyrics Chemistry md ingineenng Applications will 

shortly be Invited by ujor I B Robinson the \gcnt 
General In London from gent lorn n competent to fill the 
positions The salary of each professor is to be 90of a 
year The Government of Queensland will contribute 
20 odoJ a year for the next s yen v* acs to the University 
Arts sttence nnd engineering will be the three great 
faculties and the proposal in th first Bill that commerce 
was to be a faculty with a lecturer and a degree of 
B Com ha* disappeared 

Prof Rutk>lf Tomro jun of Columbia University 
contributes to Scietue of Mat 6 som* interesting statistics 
of certain Continental univrrsiti s During the winter of 
1909-10 there were s# M 2 students in attendance at 
German universities 03 5 per cent of these being men and 
6* per cent women I he matriculat'd students const] 
tuted 90 8 per cent of th* grand tot il the remainder being 
auditor* The largest numNr of German students were to 
b n found at Berlin which had 1 total of 10319 the next 
*ix out of the at German universities with their number of 
students were Munich 7321 I eipatg 3630 Bonn 3880 
Breslau 27*9 Halle 2660 nnd < ottmgen 2342 Berlin 
attracted the larg* st numb* r of matriculated women and 
was followed bv Munich GtHtlngeo Heidelberg and 
Bonn Vienna is bv fir the large t of the Austrian uni 
v rslties being surpn* ed in point of attendance (9380) 
only bv Berlin nmr»n(., ( ermnn Institutions while the 
1 mvcrsity of Berne (25*7) 1 the most largely attended of 
S\yl*» universities If the attendance at the German uni 
versities during the winter of 1909-10 be compared with 
tint of 1893-4 !t 1* found that the number of matriculated 
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students has more than doubled during this period the gam 
be mg one of 113 per cent that is, from 37 434 to 58 34a 
There hn« been a marked change too in the relative 
position of the various German universities since 1893-4 
when the largest universities were, in order Berlin 
Munich Leipzig Halle Wflrzburg Bonn and Breslau 
The onlv university that shows a decrease in the attendance 
of matriculated students as against 1894 Is WUrzburg and 
there the loss is very slight 


SOCIETIES AND ACADEMIES 

London 

Royal Society M*y <J —Mr A B kefnpc fr rnurer and 
vice-president in the chair—Colonel Sir David Bn«o«i 
Captains A £ Hsumerton and H R Batsman, and 
Captain F P Msokls The development of trypanosomes 
in tsetse-flies Until the end of 1008 it was believed that 
tsetse flies acted merely as mechanical agents in the trans 
fercnce of trypanosome diseases The parasite was sup¬ 
posed to be curried by the fly in the same way that vaccine 
lymph is carried—on the point of a lancet from one Lhild s 
arm to another The limit of time of infectivitj of the 
fl> was placed at forty-eight hours and it was believed 
that if nn infected area were emptied of its sleeping sick 
ness inhabitants for n couple of days it would then be 
quite safe for healthy pencils to enter it At the end of 
1908 Klclne made the discovery that a tsUsc-fly could 
convey a trypanosome for some fifty da\s ifter the fly 
had fed on nn infected animal The experiments were 
carrird out on these lines m Uganda Both lake-shore 
and laboratory bred flies (Glossina palpaht) were used and 
various trypanosome diseases besides sleeping sickness were 
experimented with Tsetse flies are numerous on the lake 
shore $00 or more being caught every day b> a few fly 
boy* The flies brought up from the lake-shore wer^ 
found to be naturally infected with at least two species of 
pathogenic trypanosomes so that it was afterward* found 
necessary to use flies bred in the laboratory from pupae 
gathered on the lake-shore At first It was difficult to 
find these pupa? but after some time the supply was more 
than sufficient as many as 7000 being brought up in one 
day by a few natives rhese experiments go to show that 
a late development of trypanosomes takes place m about 
5 per cent of the flics used This development of trypano 
■omc# in the inside of a fly renders the fly infective and 
capable of giving the disease to the ammnls it feeds on 
The shot test time which elapsed before u fly became 
Infective after feeding on. an animal infected with sleeping 
sickness was eighteen days the longest fifty three days 
and the average thirty four days An lnferted fl> has been 
kept alive in the laboratory for seventy five da>s and re 
malned Infective during that time It is not known how 
long the tsetse fly may live under natural conditions on the 
lake-shore Experiments made to test directly the dura 
tion of the infectivity of tsetse flies show that they can 
retain their infectivity for at least two years after the 
native population has been removed from the fly area — 
Dr H G Chapman The weight of precipitate obtain 
able In precipitin interactions —Miss Ida T Homfray 
The absorption of gases b> charcoal The experimental 
portion of the work here summarised consisted In deter 
mining the volumes of gas absorbed by a known weight 
of charcoal 3 grams at definite temperatures varying from 
that of liquid air to that of boiling aniline and at pressures 
up to 80 cm of mercury The gases used were He A 
N CO CH 4 C H 4 CO t O t and mixtures of N, and 
CO Mter making all necessary corrections the iso¬ 
thermal* were constructed and from them points of equal 
absorption were read off the family of curves so obtained 
being termed the isosterir diagram The concentration for 
each Jsostcre was calculated in the form 

r w x 100 
W + w 

where w Is the weight of gas absorbed and W that of the 
gas-free charcoal The concentration of pure gas when 
w-o thus becomes too per cent. Two relations have been 
obtained which hold within experimental accuracy for atl 
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these gases —(1) each Isostere follows Ramsay and 
Young s rule for saturated vapours 

I*-I»=R(T„-T 0 ) 

M 1 1 

and Is expressible by Bertrand s vapour pressure formula 
(a) at constant pressure dT/dlogC»K Also in all cases 
at low pressures and in some cases at all pressures when 
these straight lines are produced to k)jtC»a te 100 per 
cent the corresponding temperature is found to be the 
recognised boiling point of the liquefied gas at that pressure 
By means of a simple formula the heats of absorption at 
various concentrations were calculated! and the thermo- 
d>namlcal relations are comparable to those of concen 
trated solutions Calorimetric measurements were made in 
the case of CO, and found to agree well with the ealeu 
lated values The suggestion put forward as a result of 
the experimental work is that a homogeneous solution 
phase is formed In equilibrium with the gas phaw* the 
presence of a large concentration of charcoal greatly 
raising the equilibrium temperature of the volatile com 
ponent at a given pressure This rise is not constant a* 
in the cate of dilute solutions but is Itself Inversely pro 
portional to the gas concentration If any other function 
of the quantity of charcoil such as its surface area were 
substituted for the mas* in calculating the concentrations 
the relations between the absorption results and the cdh 
stnnls for the liquefied giao* would be lost For mixtures 
of two gases In chanonl the phase rule holds and the 
relations can bi deduced from those of the components 

Royal Meteorological Soti ty Mav 35 —Mr II 
Mellish president, in the chair —W C Hash The 
daily rainfall at the Royal Observatory Greenwich 
1841-1903 From the statistics given in this paper it 
was shown that the uverage annual rainfall for the sixty 
three years was 34 19 inches with 157 rain dajs The day 
with the maximum number of rain days to its credit is 
December 5 while the days with the least number of 
rain days are April 18 19 June 37 and September 13 

There were ninety four occasions during the whole period 
on which the rainfall exceeded 1 inch in the dav The 
greatest fall was 367 inches on July 26 1867 — L C W 
Bonooint Low temperature periods during the winters 
1908-9 and 1909-10 It is often observed that if a given 
week month or other period in one year is mnrkcd by 
some very special meteorological character with respect to 
one or more elements of weather the corresponding period 
the following year shows exactly the opposite character 
Dealing with the last two winters the author directed 
attention to four very remarkable frosts which stand out 
prominently viz —(1) December 1908 in the aouth of 
hngland (3) March 1909 in the south of England (3) 
November 1909 In Scotland and Ireland and (4) January 
1910 in Scotland and the north of England—R OorltH 
The rate of rainfall at Kew in 1908 A method was 
described of obtaining information about the rate of fall of 
rain from the records of a self-recording rain gauge which 
yields a continuous trace showing by the position of the 
pen the amount of rain fallen 

Paris 

Academy of 8ciencee, M y 25 —M tmfle PJrsrd in the 
chair —Remarks by the president on the forthcoming meet 
tng of the International Association of Academies at 
Rome —H P s s l an Jr st The influence of comets on the 
terrestrial atmosphere according to the kathodic theory 
The study of Morehouse's comet showed that the whole 
of the light emitted by the tail was of kathodic origin 
and it is highly probable that the tails of comets emit 
penetrating rays analogous to the 7 rays of radium These 
rays could ionise the atmosphere ‘indtcause the immediate 
condensation of supersaturated water vapour Hence a 
connection is at least possible on this theory between 
Hailey s comet and the weathtf —P Vlllard and H 
Abr aham The existence of two explosive potentials 
For a given system of electrodes two explosive potentials 
exist The first Is the potential of the brush discharge 
the second appears to be the normal explosive potential 
and is more definite Between these two limits there is a 
continuous silent discharge —A Hallsr and A Oomtq — 
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1 he action of the bromides of or/ho and ^ara-antsyl 
magnesium upon anthraquinone and /3 methylanthra 
qumone. In these reactions substitution derivatives are 
formed In all respects analogous with those obtained with 
pbenylmagnetium bromide and quinones The reduction 
products of the diols obtained ere also described - 
Lh Andrt I he passage of the earth through the 
tail of Halley a comet Observations with both the 
electrometer and magnetometer gave negative results 
M do Kmrlllia ihe aurora borealis Laws and helio- 
dynamical theories Observations are discussed tending to 
prove the accuracy of the hehodynamical theory of the 
aurora —A Blondsl Observation of Halley's comet 
made at the Toulouse Observatory with the Brunner Henry 
equatorial of 38-cm aperture The apparent position of the 
comet and the comparison star are given for May 8 —Leopold 
Njsr The partial sums of Fourier s series —G taffnao 
The interference of two beams superposed in the inverse sense 
along an optical circuit of large dimensions Ihe arrange 
ment figured resembles that of Michelaon in using half 
silvered platw the path of the rays being 30 metres 
Some of the mcotm niences of silvered glass interfero¬ 
meters arc discussed —A Chatty The absorption of 
energy by the passage of an alternating current through 
a gas at atmospheric pressure The energy has bin 
measured by the amount of heat developed above a certain 
potential the heat developed is proportional to the intensity 
of the current — Paul Jtyou A very sensitive el<*ctrolytic 
detector working without an auxiliary electromotive fort r 
One of the platinum elictrodes is replaced by a mercury 
tin amalgam The detector has a sensibility of the same 
order os the ordinary form is invariable with the time 
and is unaffected bv vibrations —Pierre Hvt A new 
model balance for the determination of magnetic fields 
The apparatus described and figured is an improved form 
of the instrument designed by Cotton and made by Weber 
•—Georges Olmudm 1 he composition of the atmosphere 
after the passage of Halley s comet A determination of 
the proportion of (helium+neon) showed no variation - 
A Lafay A modification of the resistance of the air 
produced by roughnesses suitably arranged on the surface 
of a body The experimental results given have a bear 
ing on the problem of aferodynamics — Georges Maolln 
The structure of the lines of the spectrum —C 
OMmvmu The precision of the measurement of mag 
uetlc susceptibilitys A discussion of a method recentlx 
proposed by M Pascal —Louis Malolfc* The effect of 
penetration In dielectrics —M Barra The solubility of 
■liver sulphate in alkaline sulphates — G Brlnar and A 
Wrooay irakl The chemical action of high pressures the 
compression of nitrous oxide and a mixture of nitrogen 
and hydrogen the decomposition of carbon monoxide by 
pressure No change was observed for nitrous oxide after 
pompressmg to 600 atmospheres at a temperature of 410° C 
Negative results were also obtained with a mixture of 
hydrogen and nitrogen up to pressures of 900 atmospheres 
Carbon monoxide showed clear evidence of chemical ihange 
after exposure to a temperature of 320° C under a pressure 
of 400 atmospheres —Daniel Bwrttrafot and Henn 
Qaudsohon The chemical effects of the ultra violet ray * 
on gaseous bodies On exposure to the ultra violet rays 
a mixture of cyanogen and oxygen was nearly quanti 
tfttively converted Into carbon dioxide and nitrogen 
Ammonia mixed with oxygen gave as a final product 
water nitrogen and hydrogen Hydrogen does not com 
blnr with oxygen under these conditions Formic acid was 
Identified amongst the products of the reaction with a 
mixture of acetylene and oxygen —Georges DsnlgSt The 
presence of tartaric residues of wine In an ancient flask 
The flask dated from the first century Tartaric acid was 
detected In the deposit on the sides proving that wine was 
originally placed ln the flask —P Olauamann The 

action of osone upon carbon monoxide The interaction of 
carbon monoxide with osone produces carbon dioxide The 
oxidation is increased by exposure to light and by the 
presence of moisture —H Oo train and H Hlrlwsy 
Dehydrodicarvacrol —J B is wdtrsw i Ketones derived 
from benxolc and phenylacetfc acids The properties of a 
wries of ketones prepared by the general catalytic method 
described in a previous paper—N OfrarolwWalty The 
determination of the place of origin of a naphtha or of 
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substances derived from it —il Qault The condensation 
of ethyl oxalate with ethyl tncorballylate—H tarisslle 
A new synthesis of natural and racemic erythrite— W 
Lougulnlns and l> Dupont The boat of fixation of 
tome ethylenlc compounds The hydrobromic acid was 
used in xylene solution as much more concordant results 
were obtained with this than with aqueous hydrobromic 
acid —Ernest P L Mare hand Plasmodiophora brasneae 
a parasite of the melon and of celery —J Capua and 
J Paytaud A method of treatment against Cochylis 
and Gudemis These Murolepidoptera are parasitic to the 
giape and In recent years have caused great damage The 
results of two modes of treutmrnt are given —R 
It obi neon Re-section of the affluent veins —M Hallo* 

poau General considerations on Die evolution of the 
treponeme in the human organism —E Faurt-Frdmlot 
Physico-chemical study on the structure of the nucleus of 
the granular type —C Qorbor Comparison between the 
mode of action of certain retarding salts and of the proteins 
of milk coagulable by heat on the caseification by ferments 
of boiled milk —M Javllllor The migration of the 
alkaloids in grafts of Solanace'o — M and Mme M Rons 
blatt The Influence of the concentration in saccharose 
on the paralysing action of certain acids in alcoholic 
fermentation — H Blarry and Albert Kano The 
diaatatic hydro!) his of som d nvilivis of lactose 
ihe lactase contained m the gistro intestinal juice from 
Helix pomatta possesses unusual powers of hydrolysis as 
it splits up not only lactose but several lactone derivatives 
including lactobionic acid lactosizone lactosc-amido- 
guamdine lactose-uren and lactose scmicarb izonc Gnlac 
tose is in all cases one of the products and this agrees 
with the views of E Fischer who regards I u lose as a 
galactoside of glucose —M Bmoluchowaki The 

mechanical theory of glacial erosion A criticism and 
development of the theory put forward by M de Martonne 
—Alfred Angot The magnetic and elcctnc variations on 
the nights of May 18 and 19 xqio None of the v motions 
noted can be regarded as exceptional —J A Lubwi 
Observation of the ionisation of the air in a closed vessel 
during the passage of Halley s cornet -C Limb and T 
Plasty Observations of the magnetic variometers of the 
Observatory of 1 ourvito at Lions during thi night 
May 18-ig The variations were of the same order as 

those usually observed — F Qsrrlcou The presence of 
metalloids and metals in potable waters — J Thoulut 
1 he measurement of the colour of marine vases 

G6TT1NGKN 

Royal Society of Sciences —The Nathntkttn (physico- 
mathematical section) pirt 1 for 1910 contains the 
following memoirs communicated to the society — 

December 4 1909 —W H Parkin und O WstllMh 

Researches from the Gfittmgen University laboratory 
xxlll on A B -menthenol 

January 14 1910 —W tohiw* The formula represent 
ing the coefficients In the theory of Dirichlet senes 

January 39 —E Msdslung Molecular free vibrations 
(supplementary paper) 

February 26—P Kolb* Hilberts method of uniform 
isation —L Msbirbtoh The movement groups of the 
n-dimenslonal Euclidean space with a finite fundamental 
region —O Haupt Remarks on oscillation theorems a 
letter to Prof Klein 


FORTHCOMING CONGRESSES 

June ig-ay.—International Congress of Mining Metallurgy Applied 
Mechanics mod Practical Geology nD«eldorf SwretaHes Dr 

SchrOdter and Mr Lftwensteln Tncobi t awe 1/5, mwsMorf Germany 
Tuiy 4-8 —International Congre** in Na al Architecture and Mnrine 
Lngfnaaring. London S Cretery 3 Ad Iphi Terrace London* W C 
Jult lo-ac—International American Sci nt lie Congress. Bueno* Aire* 
Add re* for inquiries President nf ihe Executive Committee c/o Argentine 
Scientific Society *69 Calle Cevallos, Bu nos Aire*. 

July *7-11 —International Congress on the Administrative Science*. 
BravaK Serrrtary of bnlith Committee Mr G Montague Harrla 
Caxton House, Wtstmln ter _ , - . 

August i-A—I nternational Congrew of Fntomology Bnmet*. Chair¬ 
man of Local Committee for Great Britain Or G B Longtttff Highlands, 
Putney Heath, S.W , t . 

August i-e -French Association for the Advancement of Science. 
Toulouse. President Prof GarteL Address of Secretary d rue 
Serpent*, Pant. 
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August — International Congress of Photography Brawls. Corro* 
pondent for United Kingdom Mr Chapman Jooo* ti Eaton Rise 
Ealing W 

Aaourr 1-7 — Intornatlonal Congrats on School Hygioot Paris. General 
Secretary Dr Dufmtei, 10 Boulevard Magenta, Paris, Hon Secretariat 
for Great Britain Royal Sanitary Institute, 90 Buckingham Palace Road, 
S.W 

August rs-eo.—International Zoological Congress. Gnu (Austria). 
Pre«ldent Prof Ludwig von Graff Address for inquiries Prft id turn 
djsVIIl Inttrttatiooalcn Zootogeo-KongresMs, UolvmeltAtsplaU a, Gnu 
(Ofttarreirh). 

August 18-*6.—International Geological Congress. Stockholm. General 
Secretary ProC J 0 And eras oo Stockholm 3. 

Aucuit ap to ScrminKR 6.— international Union for Coooeralion in 
Solar Research Mount WUson Solar Observatory British Member of 
Executive CoedtM to whoa inquiries should be addressed Prof A, 
Sch i*er FRS .Victoria Park ManchmUr 

AurosT 31 ToSarntHBKR 7 —British Association Sheffield President 
Prof T G Boon** FRS Address for inquiries Gentral Secretaries, 
Burlington House, W 

Skptkmmck 6-8 International Congress of Radiology and Rlectndty 
BrusseU. Censral Secretary T>r T Dankl 1 roe do la PrtvAte Bnurels 
Cmrespondeeti for United Kingdom Prof Rutherford and Dr W 
Makower University of Manchester and Dr W Deane Butcher Holyrood 
Ealing W 

^EfTXMngR 18-24.—German Aasodalton of Naturalists end Phyncwas. 
KOnlgsberg Secretaries Prof Lkbtbdm and Prof F Meyer Drumm 
%tf *5-29, KOnigeberg 

Sfptkmhvk *7 jo.—International Physiological Congress. Vienna. 
President Prof ft Kxner General Secretary for United Kingdom 
Prof E B Starling University College, London W C 

OcTonuk 6-ia —Ccmgrts International du Frotd Vienna Correspon¬ 
dent for United Kingdom Mr R M Leonard 3 Oxford Court Cannon 
Street EX 


DIARY OP SOCIETIES 

THURSDAY J unit . 

Royal Society, at a 30. — The Influence of Bacterial Fndotoxin* on 
Miagocytorin (Preliminary Report) Leonard S. Dudgeon P N Panton 
and H A F Wilson.—The Qri^in of Osmotic Effects. Ill t The 
Function of Hormones In Stimulating Fretymk Change in R lation to 
Narcosis and the Phenomena of Deg nera ive nd K g e alive 
Change In Living Structures Prof H E Armstrong I 1 RS and 
F Frank land Amutrong —On the Direction of Motion of an Hectron 
ejected from an Atom by Ultra violet Light Dr R D Kle man.—On 
Scandium Part II Sir William Crookes, For Sec.R b —Ihc Flow of 
Water in Curved Pipes Prof J Eunice.—On the Occurrence of a Mmo¬ 
nel ic Recess In the Human Brain and it Rela ion 10 the Sub-commisnural 
Organ of I<owar Vertebrates, with special r ference to the Dutnbution 
of Retainer s Fibre la the Vertebrate Senes and iu Powul le Function 
Prof A Bendy FRS and G R. Nicholl 
Royal Imstitutiom at 3.— Malaria Major Ronald Rom, FRS 
Institution of Mining Enoinebrs, at 11 a.m — Presidential Address Dr 
J H Simpson —A Storage battery Extension to n Three-phase Colliery 
Power plant W Maurice.—On Measurements of the Downward Increase 
of Temperature In Bore-holes, tilth* Technics and their Practical Ira 
partance for Geological Prognosis Prof J Koenigsberger and Dr Max 
Mfthlberg 

LtNHKAN Society at L—A Contribution to our Knowledge ot the Flora 
of Gsisland Dr A B Reodle, FRS, and others. 

ROnti kn Society at 1. 1$.—Practical Observations on Every-day X Ray 
and Electrical Work Filtration of Rays, Measurement of Rays, Rapid 
Stereoscopic Method Dr Howard Pirle —Recent Improvements in 
Radiographic Technique Dr R Knox 

FRIPAY Tune %. 

Royal Institution at 3.—The World of Plants before the Appearance 
of Flowers Dr P H Scott FRS 

Royal Institution at 9.— Renaissance Monuments In the Roman 
Churches, and (hair Authors Sir RennoQ Rodd O UV O K C M G 
Institution of Mining Engineer*, at so a.m.—Experiments illustrative 
of the Inflammability of Mixtures of Goaf-dust and Air Prof F Phillips 
Bedson.—Testing for Fire-damn Prof J Cadroan.—Some Memoranda 
concerning CoaRlust H W G Hal beam. 

Geologists Association, at A—A Preliminary Account of the British 
Fossil Voles and Lemming* with some Remarks on the Pie stocene 
Climate and Geography MAC Hinton —Notes on some Igneous 
*ocfc* from North Devonshire H Dewey 

SATURDAY June 4. 

Ro al Institution at j.—Electric Heating and Pyrometry Prof J A 
Fleming FRS. 

MONDAY June 6 . 

Royal Geographical Society at 8.J0,— The Yolo-Ones River Boundary 
Commission Southern Nigeria t Major G F A. Whitlock, R E,— 
Journeys In Son them Nigeria P A. Talbot 
Victoria Institute, at 4.30.—Determinism Archdeacon Potter 
^fsinoTEUAH Society at 8.—The Nature of Proposition! Sydney 

Society op Chemical Indubtry at ft.—The Accuracy obtainable to Fuel 
Calorimetry G. N Huntly —Differential Distillation J L. Foucar — 
The Produ cti on of Formic Arid bv the Atmospheric Oxidation of Tur¬ 
pentine C T fUngtect and R C Woodcock.—Proposed Method for 
the Estimation of Butter Fat, Co co a Nut OB, Palm Kernel Oil sad the 
Determination of thei# respective Proportions in Mixtures S H Blkh- 
foldU*-Hie first Synthesis of Ethyl ALcsbol Prof. R. Mridola, Y R S 

TUESDAY June 7 

Royal Institution at 1 —Heredity to Tudor and 8tuart Portraits 
C. J Holmes. 

More R a logical Society, at 3.30.-00 the Occurrence of Phtnakite in 
^^fewaH A Russell -^(») Ph*»Ui« from Mar Briflut (*) CryitaJLtos 
ftrm of Nitrogen Sulphide Dr G, F H Smith —On a new Arsenate 


and Phosphate of Lime and Stmntla from the Indian Maganese Deposits 
DrGIH Smith and Dr G T Prior -A (fifth) Mtf of New Mineral 
Names L. J Spencer 

THURSDAY Juke 9 . 

Royal Society at 4 yx—Pr*b*blf Pqtm The D stribution of Velocity 
to the 0 -Ray* from a Radio-active Substance J A Cray —The Deaeaee 
of Velocity of the 0 Particles on Pamtog through Matter W Wilson — 
Rate of Emfmfon of a Particles from Uranium and its Products J N 
Brown,—The Effect of Small Tracts of Water Vapour m the Velocities 
of Ions produced by Rfatten Rays R T Lattev —On the Variation 
with Temperature of the Viscosities of the Gases of the Argon Group 
Dr A O Rankine.—'The Effect of Pressure upon Arc Spectre. Part It 
No 4 Gold l)t W G Duffitld. 

Mathbmattcai Socifty, at 5 30.—A New Method to the Theory of 
Integration Dr W H Young—The Composition of Finite Screw 
DUpUcements G T Bennett—Note on the Theory of Linear Dlfferrn 
Hal Equations Prof M J M Hill —The Generation of Cubic Curve 
bv Apolar Pencils of I toes W P If tine —On Semi totegrali end 
Oscillating Succession* of Function* Dr W H Youog 

Royal Institution at 3.—Malaria Major Ronald Roe*, FRS. 

FRIDAY June xo. 

Royal Institution at 9 —The P rogres si ve Disclosure of the Entire 
Atmosphere of the Sun (In French) Dr H Dealandre*. 

Physical Society at 8 —A Galvanometer for Alternate Current Circuits 
Dr W K, Sumpnerand W C. S Phillips.—The Positive Electrification 
due to Heating Aluminium Phosphate A. E* Garrett 

Royal Astronomical Society at 3 

Malacological Society at B.—A Revision of the Species of the Family 

S frexntdellidm occurring in the Persian Gulf Gulf of Oman and the 
orth Arabian Sea Dr f Cosmo Melvill —The Anatomy of Hem fleet* 
faulhoyi from New Guinea R. H Rurae —'Further Note* on the Dale 
of Issue of Sower by * Conchologtcal Illustration* A. Reynell 
SATURDAY Jlne ii 

Royal Institution at 3. —Electric Heating and Pyrometry ProC J A 
Fleming FRS. 
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The Temperature Conditions within Clouds. {I/Ius 
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HANDBOOKS ON THE FRESH WATER FAUNA 
OF GERMANY 

Du S&sswatserfauna Deutschlands erne Exkurstotis 
fauna Herausgegcben vop Prof Brauor (Ikr 
lln) 1 Mammalia Aves Reptiha \mphibm 

Pisces by P Matsclue A Reichenow G Tomier 
P Pappenhcim Pp iv + 706 173 figs Pnce 5 

marks 111 and tv Goleoptera *by E Reittcr 
Pp 235 101 figs Pnce 5 marks v and vi 

Trichoptern by G Ulmer Pp 326 467 figs 

Price 6 50 marks vn Collembola Ncuroptera 
Hvmenoptcri Rlnncfiota by R and H Hcymons 
and Th Kuhlgatz Pp 112, lit figs Price 240 
marks vin Epk aro cnda Plccopteri Lepidoptera 
by Fr Ivlapilek and K Grunberg Pp 163 260 

figs Price 4 marks i\ , Odonata by F Ris 

Pp 67, 79 figs Price 2 marks x Phyllopoda 

by L keilhack Pp jv+112 265 figs Price 3 
marks id Copcpoda Ostracoda Malncostraca 
by C van Douwe E Neresheimer V Vdvra and 
L Keilhack Pp 136 405 figs Price 3 *50 marks 
\n \ranca Warm 1 and 1 trdigrad 1 b) F Dahl 
F Koenikc and A Brauer Pp 197 280 figs 

Price 4 marks x\il Pamsitischc Plattwurnnr 1 
Trematodes by M Luhe Pp iv + 217, 188 figs 
Price 5 marks xix Mollusca Nemertmi Bryozoa 
Turbcllana Tncladida Spongillidao H)drozua, b> 
J Thidc R Hartmeyerj, I von GndT L Bohmig 
W Weltner and A Brauer Pp 199 346 figs 

Price 4 marks (Jena Gustav Fischer 1909 ) 

HE aim of the editor of these volumes has been 
to provide a complete systematic account of the 
fresh water fauna of Germany In addition to the 
parts named above others on the Diptera, Oligo- 
chaeta and Hirudmea Rotatona and Gastrotncha 
Nemathelmlnthes and Ccstodes are promised in the 
near future, a volume on the Protozoa is not at pre 
sent in preparation but may be forthcoming later 
There are already other accounts which deal with 
portions of the fresh water fauna, the organisms 
therein considered being selected either because they 
are the commonest fresh-water animals or because of 
their special Interest from a biological or morpho¬ 
logical point of view But in the volumes before us 
all the known species of each group of fresh water 
animals are considered, thus the worker is given the 
means of identifying any organism he may have 
under examination provided that it has been already 
recorded from fresh water in Germany Whatever 
piece of work the fresh-water naturalist may desire 
to undertake whether it be the study of the life- 
history of certain animals, their distribution their 
behaviour under different conditions of environment 
or whether it be the intensive 1 study of the fauna of 
toe pond or the more general stpdy of the fauna of a 
more extended area one of the first things necessary 
will be the determination of die systematic position of 
the organisms he proposes to investigate For the 
first time the naturalist is provided in this senes of 
handy volumes each written b> a Specialist or group 
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of specialists with the means of identifying his 
specimens with the minimum of difficulty and trouble 
and without the necessity of consulting expensive 
monographs The descriptions and diagnoses given 
are thoroughly trustworthy and practical they con¬ 
tain tho principal morphological characters and short 
biological and faunistic notes are added in many 
cases These handbooks are not intended to supply 
and do not give lengthy anatomical or biological 
accounts of the organisms their function is to enable 
the worker who consults them to identify his material 
as speedily as possible lo ibis end kejs are pro¬ 
vided wherever possible to the families genera and 
species, and figures for the most p irt in line are 
given to illustrate the diagnostic characters 

As there are no finite boundaries between ttu 
freshwater terrestml and marine fmnas it is 
difficult to decide wlulher ccrl un immuls should of 
should not be regardul as coming within the scope 
of these volumes The editor has included not onl> 
animals which live in or upon fresh water but those 
which arc found on the margins of ponds lakes 
streams &c entering into intimate association with 
the water, others which seek the water only tun 
poruniy ha\c betn excluded On the whole tho 
limits of the fresh w iter f wm have been liber illy 
interpreted In orckr to give 1 more complete 
account mention has been made in some c ises of 
developmental stages of organisms although these 
stiges do not actuall) occur in fresh water for in 
stance, the larvae—Lcptoccphah—of the eel are men 
ttoned and figured Our knowledge of some divisions 
of the fresh water fauna is at present in a very ini 
perfect condition the idult forms of nnny amni ils 
are well known while their joungir stages ire but 
inadequately described These volumes which will 
reach the hands of thi majority of strums workirs 
will fulfil thp purpose among others of serving as a 
record of our present knowledge and will show the 
lacunae which remain to be filled b\ future observt- 
tions 

Heft 1 deals with the whole of the vertrbratis 
found associated with fresh water in Germany The 
treatment of the Amphibia may be instanced as an 
example of the method adopted in this volume A 
table of the diagnostic characters of adult Urodeles 
is given by means of which Salamandra maculosa 
Molge alpcstrts palmata enstata and vul^ans may 
be distinguished In the following pirt which deals 
with the Batrachn there arc tables for the identified 
tion of (1) the fully adult frogs Hvla arborta Bufo 
vtndts vulgaris and catamites Rana temporana 
arvaUs and esculenta (three varieties) Bombtnator 
pachyPus and tgneus Pelobates fuscus and Alvtes 
obstetnc oiw, (a) thJr spawn (3) the young tadpoles 
with external gills and (4) older tadpoles with in 
ternal gills The third table is accompanied by the 
suggestion that it should be used only in case of those 
specimens which die in this comparatively early stage 
of development and that it is preferable wherever 
possible to keep the tadpoles dive untd the fourth 
table can be applied with more certaints to their 
identification These four tables are illustrated by 
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forty figures, which clearly show the features upon 
which the diagnosis depends 

Hefte in and iv form a single volume on the 
Coleoptera The introductory pages contain useful 
figures on which the structures used in diagnosis are 
named The order is divided into Adephnga (Carni 
vora) and Polvphaga, then follow tables for the 
separation of the families genera and species l> 
true water beetles that is those species in which all 
stages are passed in water are first considered, 
afterwards those species in which the voung stages 
are found in water the adults being turtstnal, and, 
finall) those the whole life of which is passed under 
stones or on plants on the margin of water 

The single volume on the Tnchopten (Hefte v 
and vi) opens with a detailed description of the 
imago following which are tables suppurted bv line 
figures chiefly of wings and genitalia for the separa 
tion of families genera and species bix pages are 
devoted to the description of the egg mis ts of some 
families genera and species and there follows a 
detailed description of the larva and t ibles for separat 
ing larvae into their respective families genera and 
species Lnstlv the pupa is described ind another 
series of tables enables the worker to identifv the 
family or subfamih to which a pupi belongs and 
he mav then complete the identification cither bv 
rt ference to the genitalia of the imago (if th< v are 
already formed beneath the pupal cuticle) or to the 
1 irval cuticle These excellent systematic accounts o 
the larvae and pupae which occupy ii- pages are 
alone sufficient to secure for the volume i heart) 
reception and commendation 

The volumes on the other orders of insects (Hefte 
vn vni and ix) arc on a plan similar to that of 
the two volumes above noticed as ilso are the 
accounts of the Crustacea tor mstince the Phvllo- 
poda (Heft x) are divided into Euphvllopuda ind 
Cladocera each section being in turn subdivided into 
families genera and species separate tables being 
given where ncccssar) of the characters of male and 
female specimens lwo hundred and &i\t) h\e out 
line drawings of the carapace terminal hooks set« 
mtennfie &c make clear the references to these 
characters in the text 

The account of the Trcmatodes (Heft x\n ) is ad- 
mirabl) arranged and complete Tables giving the 
characters of the adult and in some cases also of 
immature forms are provided There are lists of the 
irematodes which have been found encysted in those 
birds, Amphibia fishes molluscs and arthropods 
which are associated with fresh water, and there is a 
useful appendix on ccrcarwe The utility of the 
volume would be increased if a host index were 
added by means of which the worker could ascertain 
what parasites had been recorded from the particular 
host which he happens at the moment to be 
examining 

The numerous figures many of them original 
which illustrate these volumes are of exactly the 
kind to elucidate th^ text, only very rarely is a defec¬ 
tive figure met with here and there a shaded draw 
ing has become rather too dark in the course of 
reproduction thus causing part of its detail to be 
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obscured The generic and specific names adopted 
are thoroughly up to date Synonyms are given in 
only a comparatively few cases such as those in 
which a well known name has been recently super 
seded, a few more cases would have been the better 
for similar treatment, for instance such well-known 
names as Paludlna and Cyclas might have been given 
as synonyms under Viviparus and Sphaerium resp 
tively One regrets the disappearance of many well 
established names t* g \pus is replaced by Tnops 
and the alteration of others e g Daphnia to Daphne 
\nodonta to \nodontites Artemia to \rtemisia these 
changes in zoological nomenclature seem to be almost 
endless and sometimes is in the last named case 
to be of doubtful value 

The volumes are of hand) size about 8 inches by 
4} inches suitable for the pocket, they are printed 
on thin paper so that the 1 irgest (on the Inchoptera, 
3.26 pp ) is unl\ half in inch in thickness 

So considerable a proportion of the fresh water 
fauna of Britain is found also in Germany that the 
student of the British fresh water fauna may turn to 
these volumes with the assurance that in most cases, 
he will find there the information he requires to 
enable him to identif) his material ihtsc excellent 
volumes are certain to prove uf the greatest strvicc 
to workers on tile fresh w tter faunu not only of 
German) but of a wider area 


CRETAN ARCHEOLOC\ 

Crete, the Forerunner of Grctcc By G H Hawes 
and Harriet Bo)d Hawes With a preface by 
Vrthur J Evans Harper s Library of Living 
Thought Pp MV+158 (London Harper Bros, 
1909 ) Price 2$ (xi net 

RS H\RRIET BO\D HWVES better known 
to us perhaps, under her maiden name of Miss 
Harriet Bo)d and her husband Mr C H Hawes 
have written a \er\ useful little book which may be 
described as a short popular description of the antiqut- 
ties of Crete which have been discovered during the 
last ten >ears by Dr Evans Prof Halbherr and by 
the distinguished author herself Moie popular 
than Prof Burrow ss admirable Discoveries in 
Crete (though at the same time, in no way less 
useful to an heeologists), and published at half the 
price of even his book Crete, the Forerunner of 
Greece should bring the interest and the importance 
of the Cretan discoveries home to the minds of all 
Mr and Mrs Hawes have rightly insisted on the fact 
that the Cretan discoveries should m reality interest 
us more than similar discoveries an Assyria, or Pales¬ 
tine, or even in Egypt, because the Cretan civili 
sation of the Bronze age was the forerunner^ and 
the ancestor of that Hellenic culture which is ours to¬ 
day In spite of the dark a £ e medievalism in 
Europe, the tradition of Grteco-Roman civilisation sur¬ 
vived and we have now returned to it Greek culture 
was but a revival after an analogous <|irk age of 
medlsevalism of the great civilisation of the iEgean, 
Bronze age )ounger sister probably, of the ancient 
culture of the Nile valley 6ur civilisation goes back 
in Greece to the very beginning of things, almost to 
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the remote epoch when it diverged from the Nilotic 
culture, and Mr and Mrs Hawes’s little book 19 de¬ 
signed to instruct those who wish to know the story 
of its origins helix qut potiut return cogttosccte 
causas Religious ideas have largely directed the 

general interest in our origins t 6 wards the Bible- 
lands whence sprang the exotic oriental religious 
element in our culture but the growth of knowledge 
and of civilisation is stcadih weaning us from our 
Semitic and mediaeval foster parents and interesting 
us moro and more in Greece and Rome the real 
parents of our minds and thoughts, and ihc origin 
of Greece and of Rome was Crete and Crete rmy 
hate sprung from the same common source ns Egvpt 
Of the bgvptian inspiration which we see in the 
early art of Crete the luthors of this little book sav 
little fhev hut no space in which to discuss dis¬ 
puted points and thur personal bins Is perh ips 
rather away from any even so-called oriental in¬ 
fluences (we do not admit by the wav that Egvpt 
was. ever oriental in the sense that the Semitic 
world w is and is) They merely describe whit has 
been found in Crete and is to be seen there cither m 
the ruined p daces of knossos and Phaistos or m the 
towns of Gournift and Palaikastro or in the museum 
of Candia w'herc the treasures found in the course of 
the excavations of these places arc preserved Thev 
conclude with a chapter on Cretan (Minonn) art which 
strikes us asverv correctly appreciative of the peculur 
genius of the earliest European artists so unequal in 
quahtv so good so magnificent m conception and 
workmanship at times at others so weak vet honest 
and free unshackled bv anv of the conventions that 
bound the artists of Fgvpt and \ssvrm (who but for 
these conventions would have done as well ns the 
Minoans) and the worthy ancestors and forerunners 
of the artistic genius of Hellas On this we must 
always insist, the Minoan art of Greece mas 
the ancestor of that of the Hellenes who inherited 
their artistic genius not from the Indo-Furopean 
Greek speaking northern originators of half their 
blood but from their other ancestors the ruddv non 
Arvan Mediterraneans brothers of the Egyptian and 
of the Etruscan It is from these albeit we ourselves 
in the north have little or none of their blood in our 
veins that we hue derived most of what makes us 
civilised beings 


PRICTICbL CURIE 1 RACING 

Practical Curu. Tracing wtth Chapters on Differentia 
Hon and Integration By R Howard Duncan 
Pp vii + 137 (London Longmans Green and 
Co 1910) Price s s net 

HE methods employed in this book w T hich pre 
stnts an attractive appearance are almost en 
tirely independent of the aid of general mathematical 
principle* For instance the form of the graph of 
ymax + b and its dependence on a & are explained 
by plotting graphs of the equations obtained by varv 
mg a while b remains constant and then those 
obtained by varying b while a remains constant 
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Naturally greUtr dithcultus occur in handling the 
equations + + t v=ax* + fcx + c &c bv the 

same method Inexpert mathematical students of the 
tvpe for whom the author writes find it very hard to 
get hold of the notion of a parameter rnd a great de tl 
could certainly be done by adopting the plan indicated 
above and steadily followed m this book Even the 
ordinary student of anilvtic.il geometry would prob 
ablv get at the facts of the case sooner if he ap¬ 
proached for example the equation x s + y 3 —ux —6=u 
bv drawing graphs of the circles of the specified 
s)stem keeping b a positive constant and giving a 
various values then keeping b a negative constant 
and varying a 

It is this positive and distinct advantage that is 
emphasised by the author and from this point of view 
are discussed the parabolic hyperbolic exponential 
and logarithmic curves together with the sine curve 
of the natures of which a good account is given hor 
students of graphs who have at their dispos tl 
algebraic machincrv up to division ind quadr itic 
equations the road to 1 knowledge of the form-* of 
m tn> graphs could be made shorter The artifico of 
change of origin and stale unit even without those 
of successive approximation do not offer a gre it 
difficulty to a student of small mathematic d ibihtv 
and go a long way towards establishing the rough 
form of the graph of an equation which would nppt ir 
ahrming if it had to be discussed by the plotting of 
points 

1 wo chapters on lhe calculus are added to thosi on 
curve tracing The author knows that the method 
of measuring the slope of a curve bv actualh dr tw 
mg the tangent is sometimes objected to on tlu 
ground of maccuraov but his experience shows 
that bv good and careful workmanship it is possible 
to rtlv on the results so obtained to a degree of 
accuracy which is sufficient for practical purposes 
'Vet the degree of mcuracy indicated in some of the 
results t ibulated in the chapter on differentiation must 
be very difficult to att un Indeed curves of v - v 
\=x 3 &c are constructed tangents are actuillv 
driwn dv/dx and x arc tabulated and then plotted 
against one another directly or logarithmicalh with 
it) much accuracy that the rules for the differentiation 
of x , t* log x sin x cos v arc deduced The rt uler 
crrtainlv will have it verv dthnitelv impressed upon 
him that dy/dx measures the slope of 1 curve Of 
course there remains the difficulty for an engineer or 
anv other who applies the calculus of being abk to 
identifv the slope with ihe rate of variation of the 
corresponding function and of apprt cuting the \er\ 
varied significance of the dern itive in its applic 1 
tions, h u * the book dins not profess to enter on this 
field 

\ few examples on c ich chapter ire gathered to- 
gether at the end of the volume ihe purpose of which 
is evidently that the reader should be clear regarding 
the facts at the base of the equations and functions 
discussed before he sets out to equip himself in the 
practice and applications of the method* explained 




424 


NATURE 


AN ALTERNATIVF TO QUALITATIVE 
ANALYSIS 

Introduction to Experimental Inorganic Chemistry 


corrected by a teacher who was aware of the danger 
that the claw might look upon a formula or an equa¬ 
tion as an inspired product, to be accepted as a revela- 


B> H Bill* Translated by William T Hall and tlon ***** down t0 through the prophetic 


J W Phehn Pp vi + 185 (New \ork John a £ enc y °f the writers of text-books, but a course of 
Wile> and Sons, London Chapman and Hall Ltd chemistry which leads off with the words Hydro- 
1909 ) chloric acid HC 1 is a colourless gas would 

T ,IIS b°°k 18 intended to supply the lack of know (,f Ieft to deveIo P ,ts naturaI effects > ** 

1 ledge of dcscr.pt.vt chemistry which has resulted ca,cu,ated *° P ro P-*fr>te th « a11 to ° prevalent hereby 
from the omission of t<st tube work from the T M L 

curricula of the schools or its restriction to small “ ~~ — ~ 

cl isses of advanced scholars As compared with the THE B FI FARE OF WOMEN 

qualitative nnnlvsls which it is intinded to precede The Health of the Nations Compiled from Specnt 

° r i° ^ XS CaM in l ^e cours( now sug Reports of the National Councils of Women Pp 
s r a«j rt rimn obvious advantages arising more 191 (I oiulon Constable md Co Ltd, 1910) 

lnm thL fact that the experiments are Price is net 

ledLP of .Hr? ^° r *' ie P 1 * 1 "! 308 ® °f supplying a know , T''HE I liter nation il ( ouncil i\oin(n of which the 
of n e U1,en s their compounds instead 1 (uunttv. of Vbtrdeen is pnsident was formed 
1 1 K ls purpose only indirccth through the m 1S8S by acompinyof t irncst Vtnericin women 

pnttrJt j i£ C €l J le ° ' V0r ^ c designed originally for (p 7) The result of their efforts was \ federation 

ln entirely different purpose , ; , , , t 

T . u r l t * F of national councils or unions or associations of 

muM Kp f SC ° i*, 6 ° er kv x ^ 1ic h n student women working for the common welfare Mrs 

* fam i° ^ 0t out ^ 1S s *^ s ltl ^ P*'* 88 his Ogilvie Gordon sketches in this small volume the 

ledfe of *° Ut att i u,nn k an y adequate know history of the council, noting the resolutions of its 
. c processes used in doing this is well quinquennial meetings in the various countries and 


THh FI FARR OF WOMEN 
The Health oj the Nations Compiled from Specnt 
Reports of the National Councils of Women Pp 
191 (1 oiulon Constable md Co Ltd, 1910) 

Price is net 

'TPHE Internation d t ouncil ofc t\oinm of which the 
1 CounUss of Vbtrdeen is pnsident was formed 


Ogilvie Gordon sketches in this small volume the 
history of the council, noting the resolutions of its 
quinquennial meetings in the various countries and 


kiTmvn k.«* , - 111,3 13 wen quinquennial mecungs in tne various countries ana 

b/ no m e ^hrnitne scheme now suggested is summarising for the )ear 1909 certain special re- 
Rerinno ^ , 01 °f * 1 il most ports prepared by representative women in Europe 

arises from U ^ a r ° nS * at ^ 'tgainst it America and other continents The movement is 

,« ph i .. 1 s J tt °notons Ihus m dealing with the ambitious and it is almost needless to sav that the 

afhr nntuS* ^ P u S ex P ecte< ^ *° examine one metal special reports here collated arc of the most 
trv thp JfXeJt r° ^ IS<to * ve 11 ,n ’ lc, ds and then generalised kind In a brief 200 pages of well leaded 

twins \ftpr ^ erent a ff cnts on its solu print it is not possible to give a passable sunun ir> of 

mnf.io aS “ one - ^ or a dozen different the health even of one naLion not to speak of the 

or countries here dc lit with 


motile the* j . - “ uinercnr me ncaiui even 01 one nauon nor 10 sdchk 01 me 

np .ni p 11 certainly complain of wean twent)-one nations or countries here dc ilt with 

umiW lw, hr, V 4 U , w ^ et ^ er niental faculties But it is gratifying to find some twenty two national 

Dermnnpnt SU 1Lltnt ' G ^ ert to produce an> councils of women (p 12) sufficiently interested m 

i r f pres^ion at the end of his course The general h)gicne to produce even these somewhat 

UMch 18 ' Upphf,d m Su.htative sketchy report, 

^i.^., . ^ e incessant stimulus of a problem to be The main point is that the nations are thus show- 


solved 3 stimulus ot a problem to be The main point is that the nations are thus show- 

vLhmh *g a V ^' S€n0Us drawback and the course ing an increasing concern for one another and the 
hnndlin<r^ ^ ^ P^^nt would nml \er) careful International Council of Women in focussing atten- 
ir ua b ° Pre ' t e I lt c,ass ^ rom f? olr »g to sleep over tion on the lending features of public health progress 

,i^ f r or . ff 1 |n g through It without effort and, is doing pro tanto a real international service Such 

rul Z < ? PT ? l u reports ore intended to excite interest rather than to 

h- j use to which the book could bo put would provide materials for scientific conclusions, and from 
^ 6 text " b f° ,c a sindent t ngaged on this point of view* there is much to be said for them 

. flna >* IS **>that when presented with a new It is however to be regretted that there is so little 

f ™ ffht uh,lst learning how to detect it reference in detail to extant official or other trust- 
m ^ tn1 timc HOme *y? temat, c experi worthy documents Had the papers each been supple- 


1 i,_ A , J * j -- v » IV ui hi; wvuiiicmo AKIU lilv linucis CDUi VCC1I NIUMIC- 

wav uu H ^ oi its properties If blended in this mtnted by a short list of definite references the 
T. a ®®” es ™ problems, the experiments now usefulness of the little volume would have been 


A. - L t . . 1 - M W * v r w '* avatui ivi UIC WUUninCV UI 

“ t0 w r ther th *y ■" Si yin R instructions for, ‘Great Britain and Ireland, one finds it sald-and 

This Suln^‘ Pt, nJT >Unt ° f ‘ he cx P er,men « ^ *** of the preface is 1909-that there is no 
«n. »?^ * has T U,t ^ f compron,,se whereby compulsory notification of tuberculosis m Great 
and thTn^"* de * cr ‘ bed 1 *° Operative tense Britain, but voluntary notification, instituted by local 
I* al™ as a narrative In the present tense It authorities, obtains in many places’ (tf fig) Yet at 
«« also a characteristic weakness of the scheme that that date, May 1909, nearly 35 per cent of the dodu- 
formul* and equations are given without any hint as lation o( Scotlandwas umler ’omipulsory no! 3 L 

.cc^rih' TTLF P %!F S ? tt i. 0n ,\ Wc !l mu,t d< 2’ a fact that wxdd toyt been Jbt S without 
ecessarily be based This lack might doubtless be difficulty either from published hhifr-bootts or from 
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application to the Local Government Board for Scot 
land. Incidentally it may be said that the per 
centage now probably approaches 50, yet a volume 
on The Health of the Nations * issued in 1910 con 
tains no clue even to the fact that Scotland is a 
separate administrative area of Great Britain 
This kind of report is not reassuring as to the other 
countries, but doubtless the various correspondents 
will be able to put inquirers on the track of more 
definite information The work of collation is well 
done by Mrs Ogilvie Gordon and the volume forms 
a good intellectual point of repair for the many 
women everywhere concerned to consider and im 
prove the life and labour conditions of women 


PROGRESS OF {.HEMIC\L 4 ND PHYSIC M 
SCIENCE 

Fortschritte der Chemte, Phystk und phystkaltschen 
Chtntte Neue Folge des Physikalisch-chcmischi n 
Ccntralblattes Vol I 1909 Edited by Dr Her 
mann Grossmann and others Pp 386 (Leipzig 
Gehruder Borntraeger, London Williams and 
Norgate 1909) Price 16 marks 
HIS work on the progress of chemistry physics 
and physical chemistry which represents the 
first annual volume of a new scries of the 1 Physikal 
isch-chcnnsche Centralblatt is issued in monthly 
parts and contains a number of interesting reports by 
specialists on various br inches of chemistry and 
phvsics the period under review being 1908 and a 
portion of 1909 

Two articles on radio-activity and electronics nidi 
cate the interest atuched to these rapidly developing 
branches of science und it is gratifying to find that 
a substantial part of the pioneering work in this 
section results from the labours of British chemists 
and physicists 

The important subjects of spectroscopy catalysis 
thermochemistry chemical equilibrium, velocity of 
reaction and the theory of gases are dealt with in 
special reports Recent observations on the influence 
of light on chemical change are summarised in the 
article Photochemistry by A Byk 
The study of colloids is a branch of general chem 
istry now making rapid advances, and the researches 
of 1908 in this field are discussed by A Muller, who 
also deals with the practical application of these in¬ 
vestigations to the technical process of dyeing tin 
ning photography and biological chemistry 
The editor Dr H Grossmann, contributes a memoir 
on complex chemical compounds in which he reviews 
the work done in this branch of chemistry during the 
first half of the year 1909 He groups these so-called 
molecular compounds under four headings 
Compounds witfc complex cations, (a) compoundswilh 
complex anions, (3) auto-complcx compounds, and 
(4) organic-inorganic complex compounds 
One of the most interesting articles in this volume 
is that on the incandescent mantle industry, written 
by C R Bdhm who describes the nse and develop¬ 
ment of this important branch of manufacture, and 
ipves a brief outline of the processes Involved in the 


production of Welsbach mantles on u commercial 
scale 

The report on pharmaceutical chemistry is note 
worthy because it includes a description of the syn 
thesis of racemic suprarenine by Stolz and Flachcr 
The latter chemist has since separated this product 
into its two optical antipodes The loevorolatory base 
is identical with the active base of the suprarenal 
capsules, and when introduced into mimals by in 
travenous injection produces a very marked increase 
in the blood pressure Ihe dextrorotatory supra¬ 
renine under simil ir conditions is practically m 
operative 

In addition to the above mentioned monographs, the 
volume contains reports on the recent development of 
chemical science under the various headings of 
physical inorganic organic analytic d physiological 
and agricultural chemistry 1 hi se summaries con 
tain the same information and discuss topics similar 
to those dealt with in the annual reports on the pro¬ 
gress of chemistry published in recent years by the 
Chemical Society, and art therefore hardly likely to 
be preferred by the English reader 

OUR BOOK SHELF 

Radium By J P lord lhird edition Pp x+103 

(London Harding Bros and Co 1910) Price 

2s bd net 

Ihis book to quote from the preface consists of 
1 careful compilation of the more material f tits needed 
for an elementary understanding of radio-active pheno¬ 
mena especially in relation to therapeutic and kindred 
progress and the author s aim has been to steer 
a middle course between the popular and the scientific 
literature of the subjioJ avoiding over teihmcalitv on 
the one hand and on the other tint looseness of 
which the popular treatment of a scientific matter is 
peculiarly susceptible On the whole the book scons 
fairly well fitted to fulfil its object The author has 
successfully avoided over technic thty, but ha** not 
been entirely successful in retaining accuracy In 
discussing the energy of ndiuin the view appears to 
be taken that because the radiations escaping arc 
limited to a thin layer beneath the surface the he it 
generated is also limited by the thickness of the layer 
The commercially important ratio of radium to 
uranium in minerals is given as 700 milligrams of the 
former per ton of the latter which is more than twice 
as great as the actual ratio The present commercial 
price of radium is given as slightly more than 
1000 1 per grain which is particularly unfortunate in 
such a book since small quantities can be bought at 
the present time at about one-quarter or one fifth this 
rate 

The chief interest of the book is the description and 
photographs given of certain new mines of autunite 
(h\drated uranium cdcium phosphate) near Guarda in 
Portugal in the exploitation of which the publishers 
of the book apparentlv ire interested The deposit* 
are described as occurring in lodes varying from an 
inch to three or four feet m thickness containing the 
uranium ore in crystals V set of radiographs taken 
with the new material of percentage of uranoso- 
uramc oxide varying from 39 to 15 1* included 

together with some plates of instruments commonly 
employed in the measurement of 1 adio-activity The 
last three chapters are devoted to the medical uses 
of radium on the present state of which the author 
appears well informed 
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Artrdpodos Pardsttos By Prof Daniel Greenway 
Con prologo del Prof Dr Pedro Lacavera Pp 
wii + 230 (Buenos Aires La Ciencia treditn 1908) 
Tmb work, issued in 1908 is mainly a compiled 
account of some of the various Arthropoda that attack 
and anno> man and animals or which nre parasites 
or carry diseases It commences with a description 
of the Lmguatulidae and Demodecuke 1 hen follows 
an account of the Sarcoptnl* especially dealing with 
the human itch mite (.8arcc>ffe.y scabtct) Several 
species of fyroglyphida are figured and also other 
mitts Information concerning the lvodidse or 
tick* covers twcut)-one pages, and two useful tables 
of the gtneri are given Ihe piroplasma-carrv ing 
Boophilus bolts is shown on three colour*d plates* 
in adult male and female and larval stages 
Some poisonous spiders are referred to tnd figured 
including the large Mygala avt^ularta Ihe insects 
take up most of the volume extending from p 89 to 
p 32i After a general account of the Hexapods 
the author commences with the parasitic and blood 
sucking Hemiptera dealing almost exclusively with 
the Pediculi 

The major part of this section concerns the Diptern 
including the iphanlptera or fleas V good account 
of the Jigger ( SarcopsyUa penetrans) is given 

This is followed by a description of the tsetse flies or 
Glossin* including a table of species ten being 
tabulated including G bocagt t (G branca 1902) 
Notes are also given on the screw worm (Compsomyta 
macellarta) Dermatobia and other CKstnd® A 
considerable space 39 devoted to a general outline of 
the family Culiddae with a coloured plate reproduced 
mamlv from Vmbalzaga s Dipt era Argentina The 
central figure (No 4) of Anopheles clavigtr (macult 
pennts) is scarcely recognisable 
Some misprints may be noticed such as eolofus 
for calopus (Fig 149), bobts for bovts (p 181) &c 

F V T 

Der Kampf um Kemfragen det Entmcklungs uttd 
\ ererbungslehre By Oscar Hertwig Pp iv + 
X22 (Jena G Fischer 1909) Price 3 marks 
With his usual clearness Prof Oscar Hertwig sums 
up the situation as regards the rdle of the nudeus in 
heredity After stating the foundations of fact on 
which theories of heredity and development must be 
built he enters upon a careful discussion of the 
important question whether the nucleus is the sole 
vehicle of heritable qualities As Fick puts it Has 
the nucleus a \ ererbungsmonopol ? The author 
defends against all-cdmers the * Hertwig Stmsburger 
(1884) hypothesis of the localisation of the idioplasm 
in the nuclear substances and h» arguments are put 
with much force They are seven in all the three 
best being the equivalence of ovum and spermatozoon 
as regards nuclear material the precise partition of 
nuclear substance in karyokinesis and the reduction 
which obviates an accumulation of nuclear material 
The case is argued with fairness and the difficulties 
which abound are considered carefully the general 
conclusion being that the 1884 hypothesis is consistent 
with a large senes of Important facts and that no 
well-established fact is inconsistent with it 
Theije is much Interesting discussion in the volume 
which Is conspicuously ludd throughout We should 
also refer here to the revised and enlarged edition 
(Jenai Fischer, pp 46) of a lecture which Hertwig 
gave in 1900 on the development of biology in the 
nineteenth centun It is interesting to notice from 
the additions that the author is of opinion that actual 
advances in knowledge necessitate a re-connideratiort 
of the theory of natural selection the Lamarckian 
theory of direct adaptation and the recapitulation 
doctrine 
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(1) Man m Many Lands Being an Introduction to 
the Study of Geographic Control By Prof L YV 
Lyde Pp vii+184 (London A and C Block 
1910 ) Price 2 s bd 

(2) Questions on Herbertson s Senior Geography By 
t M Kirk Statistical Appendix by h G R 
lay lor Pp O4 (Oxford Clarendon Press 1910) 
Price is 

(3) Experimental Geograph\ By G C Dingwall 

Pp vii + 168 (London George Bell and bons 

1910) Price 25 6d 

(4) Cambridge County Geographies Cornu all By 

S Baring Gould Pp 1x4-104 (Cambridge 

Untversitv Press 1910) Price 15 6d 

Thoigh all arc intended to assist school pupils to 
learn geography these books have very little in 
common *0 far as the methods adopted b> the various 
WTiters are concerned The books show vividly the 
present diversity of opinion as to the best wav of 
leaching geographv The teacher has 1 difficult task 
just now in deciding the course his lessons should 
take for the examining and inspecting authorities he 
has perforce to serve are not yet agreed among them 
selves Fortunately there 1$ a growing conviction 
that the best results are obtained onlv when the 
pupils participate actively in the lessons and the 
plan is becoming more and more common of setting 
children to work for themselves exercises designed to 
bring out some important principle or fact The 
second and third of the volumes under flptice will 
assist the teaclu-r in this part of his workt the third 
especiallv though it follows lines which have been 
laid down bv previous books will indicate ways m 
which the pupil mav be taught to in ike his own text 
book 

Prof Ivde m untains his reputation as an exjpen 
enced teacher Hts book is an excellent example of 
the wav in which the practical teacher can make 
geography a valuable instrument for training boys 
and girls to reason intelligently The well selected 
coloured illustrations add greatly to the attractiveness 
of the book 

The last volume is w^ell up to the high standard 
of the senes to which it belongs 

Highways and Byuays m Buckinghamshire Bv 
Clement Shorter With illustrations by F L 
Griggs Pp xix +144 (London Macmillan and 
Co Ltd 1910) Price 65 

A cot ktv or a country may be described from various 
points of view and in each case the ttjuigs seen will 
depend upon tf>e temperament or sympathies of the 
observer In this addition to an admirable scries of 
guide-books the predominant view is that of pro¬ 
minent persons connected with a county which is nch 
in histone interest Of the natural history or 
geography of the epunty there is nothing, but the 
human side which appeals to a wider circle of reader* 
is presented in a style that commands attention A 
few lines are given to Sir William Herschel 1 a con 
nection with Slough, and mention is made of Sir 
kenelm Digby, who first brought Sir Ihom&fl 
Browne $ Keiigio Medici into notice but little 
more is said of the association of science with the 
countv Perhaps the mention of Hester Sandy * who 
married Sir Thomas Temple, of Stowe and lfeved to 
see seven hundred descendants from the union will 
interest biologists Mr Shorter acknowledges that he 
is concerned only with the personal element of Buck¬ 
inghamshire , so while we may regret the limitations 
thus imposed upon the county’s attractions, it would 
be unjust to apply to his attractive voltime any other 
standards than those of biography and history There 
is no lack of living inteteat, and the volume Is $u n 
to f ■ead widely both within apd srititout^the cctenty 
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LETTERS TO THE EDITOR 
[The Editor does not hold himself responsible for opinions 
expressed by his correspondents Neither can he undertake 
to return or to correspond tutth the writers of rejected 
manuscripts intended for this or any other part of Nature 
No notice is taken of anonymous communications ] 

Meteorological Observations during tbs Passage of ths 
Barth through the Tail ol Halley s Comet 
I have cursorily examined the lecords from Un registi r 
lng balloons sent up from Ditch am Park and Pvrton Hill 
on Ma> 18 19, and 20 Nearl) all the trices show large 
fluctuations of temperature but such fluctuations ha\n 
been observed before and there is nothing that leads me 
to suppose that the passage of the earth through the tml 
of the comet if indeed it occurred before 7am on 
May ao had anj effect on the temperature of the upper 
air Five of the balloons reached 17 km or more 'tnd all 
exceeded 13 km W H Dines 

June 0 


The quantity of ozone in the atmosphere ntr £reat alti 
tudes which for some tune has been the subject of an 
investigation by the writer was estimated on Mav 18 
and 19 It was thought that in this way some light 
might be thrown on the question ns to whether anv 
electrical discharges of any magnitude took place in th^ 
higher atmosphere during the transit 

The method of conducting these measurements is 
described In the Transactions of the Chemical Societ) 
(iqio xcvu 868) and consists in the use of a concen 
trated solution of potassium iodide It has been found in 
this work that verv dilute ozone reacts with potassium 
iodide to give iodine potassium hvdroxide and potassium 
lodate the relative amounts of each vming with the 
temperature This reaction enables n distinction to be 
made from oxides of nitrogen which onl\ give free iodine 
and from dilute hydrogen peroxide which gives iodine and 
potassium hydroxide but no iodate 
Three successful experiments were made with the help 
of the meteorological balloons at about the time of the 
transit and the following results were obtained — 

Time of ascent of Height Amount of o*one per cubic 

balloon attained metre air 

km mgrnu 

May 18 9 40 p.m 17 0 Si (or 1 part in about 2 6 x tc^> 

„ 19 ? 10 am u 0 54 ( , a 4x10") 

1 19 630am 20 04M 30x10^) 

Hie above quantities of ozone are not materially different 
from the amount usually present in the air at these alti 
tudes Thus the average of three measurements made on 
March 18 corresponds to 0*73 mgrm ozone per cubic metre 
air 

There was also no appreciable change in the quantity 
of oxides of nitrogen J N Prino 

Physical Laboratory, Manchester University 


Ocie and Irrigation 

Ages have passed since the cultivator first realised the 
value of rivers as agents m fertilising the soil The Nile 
is the classical illustration and everyone has learned in 
early life to think of Egypt as being dependent on the 
Hfe-glvmg waters for its fertility But have the reasons 
for that ever been sufficiently investigated? Probably the 
majority of people would say that the waters of the Nile 
bring down vast quantities of soil and disintegrated rock 
from the heart of Africa, and this earthy matter held In 
suspension or carried down by the nver in spate, contains 
the chemical elements which are essential to the growth 
of plants I believe that Is the usually accepted theory 
but does it go to the root of things? Outers find the secret 
in the action of bacteria I grant the point but do not 
think it fully accounts for the facts 1 have for some 
yews been engaged in the study of our fresh water annelids 
and their piece in the economy of nature I had occasion 
* home frot ^ th « b « nki <»* ° n * of 

our Midland rivers some of the ooze from its banks 
When I collected it I found some half-dozen specimens 
of » common freih water worm wriggling about In the 
•limy maee but when 1 came to examine It at leisure with 
pocket less and microscope, I found It to be teeming with 
life Vest numbers of tiny annelids (Tublftx tempUtonl 
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Southern, or an diked »ptcit>) minute larva and other 
living things Were in bt seen and at once the question 

arose Would the ooze detritus alluvium or disintegrated 

rock of itself be su sjmuiI a fertiliser if this teeming I^fe 
were absent * Thp on/ i pnriched both by the passing of 
the matter through ihe bodies of the mi mm la and bv the 
nitrogen from thf*ir mipsitt 

It seems to me rh u there Is nted for nr ful study 
of the alluvium of riv rs from this point of view 
Life has probably muth more to do with the soil of 
the Nile and oth r n\er* than is ^t*nerall> suspected 
It would be a profil ibl« thing for stud nts to t xamine 

the mud of rivers like the Nile during the different 

seasons Jt would th n prnbablv be found that at low 
water various annelids and other iqu itic life forms were 
breeding rapidly The imriads of voung would be carried 
b v the floou into the lands which are irrigat'd by the river, 
and here they would not only be the food supply for the 
larger forms of life but would h lp to k<ep the soil from 
Incoming sour and supply vast stores of nitrogen for the 
plants I should be hippy to hear frt m worker* in this 
held and give any hints which experience has taught me 

Gt Malvern Hildfric Friend 

On the Preservation of Hailstones and the Investiga¬ 
tion of their Microstructure 

Tits investigation of the microstructure of hailstones in 
summer having proved very difficult if not impossible I 
constructed an apparatus (Fig i) for their preservation 





until winter time The apparatus consists of three co-axial 
cylinders the inner space is intended for hail the middle 
space for a mixture of ice and cupric sulphate (approxi 
mately in the proportion corresponding to eutectic* 
t *§ — 1 6°), the outer space for ice forming a sort of guard 
coat 

During the summers of 1908 and 1909 I had only once 
the opportunity of observing a hailstorm this was on 
August 21 15 1909 when I was at sea near Helsingfors 

on my way from Aland to bt Petersburg This hall 
lasted three to four minutes the hailstones were very 
small (*-3 mm diameter) but I gathered 300-300 grams 
of them and, in order to avoid their freezing together 
immersed them in glass boxes with a mixture of nearly 
equal parts of benzol and toluol which I presumed to be 
of a density equal to the density of hailstones but which 
proved to be lighter These hailstones I brought later to 
Tomsk (Siberia) and in December sent them to thf twelfth 
Congress of Russian Naturalists and Physicians in session 
at Moscow These facts demonstrate thoroughly the possi¬ 
bility of the preservation and transport of hailstones My 
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experiment has also shown that It would be better to pre¬ 
set vt one or two hundred hailstones separate from each 
other than a greater number of them, but partly—especially 
in lower layers—frozen together That can be attained 
by placing the hailstones in some very viscous liquid (e g 
c> linder-oil vaseline or castor-oil) of a density nearly equal 
to that of hail 

For the Investigation of the microstructure of a separate 
hailstone Mr W Dudecki and 1 made a thin section of it 
by first rubbing one side on emery-paper or b> melting it 
with the warmth of a finger This side was laid upon an 
object-glass and frozen to it after touching for some time 
with a finger the other side of the glass The other side 
of the hailstone was then polished In the same manner as 
the first until the requisite thickness was attained These 
operations were made in free air, and wen. so much easier 
as the temperature of the air was below o° Still it 
was found possible to grind hailstones in the laboratory 
at the temperature of the room by means of cooling the 
object-glass the emery paper, &c in double-walled vessels 
with a mixture of ice and common salt 

1 or the optical investigation of thin sections in free air 
a polarising microscope was used and in a lecture room 
a projecting lantern In the latter case (Fig 2) the section 


) 

i 7 

c/. 


Via s — c Proj acting lantern v poUrtttr M minor * refrigerating 
ve*sei o objecti e a, analyser 

was laid In a refrigerating vessel with double walls and 
double bottom (to avoid the condensation of aqueous vapour 
from the surrounding air) of plane parallel glass plates Ihe 
space between the walls contained a mixture of ice and 
common salt Ihe real image of the section was thrown 
on a screen or on a photographic (* Autorhrom ) plate 
Tlie greater part of the hailstones were crystalline 
individuals as also was the case with artificial hail 
■tones —drops of water frozen in a mixture of cinnamon 
and linseed oil of suitable density In those hailstones 
which consisted of several crystalline individuals there was 
no regular]t\ In the form of the boundaries between 
crjstals or in the angles between these boundaries or in 
the directions of the optical axes which lay indifferently 
to each other as well as to the milky nucleus of the hail 
stone which appeared in the section as a number of air 
bubbles of different size 

1 trust that iny attempt will cause similar researches to 
be undertaken and 1 should be very glad if anyone who 
may be able to preserve or study larger or more peculiar 
hailstones than 1 have hitherto dpne will do so and In this 
wav improve our deficient knowledge on the origin of hall 
and the details of its formation Boris Weinberg 

The Physical Laboratory of the Technological 
Institute of lomsk Russia 

Thoughtless Destruction of Wild Flowers. 

May >1 ask through vour widely circulated paper that those 
who organise the weekly or fortnightly visits of poor town 
children to country villages may oe requested to instruct 
these children to pluck only a limited number of wild 
flowers? It is no uncommon sight to see a dozen or more 
of these children going along a road or railway embank 
ment and plucking every flower they can find as well as 
rooting up those which are sfnall enough In half an 
hour the flowers have withered and are thrown away when 
the same process is repeated Gxo Henderson 

Otford Kent, May 37 
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RECENT PROGRESS IN INDIAN FORES 1 
TECHNOLOGY 

HE excellence of the work of any public depart¬ 
ment depends on the character and ability of 
the men who direct it, and the Indian Forest Depart* 
ment was singularly fortunate in its first Inspector- 
General, the late Sir Dietrich Brandis, KCIE 
F R S He secured State ownership and State 
management for the forests both m British India 
and in the native States, and also a trained staff of 
forest officers He placed Indian forest law on a 
firm basis by selecting as Conservator of Forests Mr 
B H Baden Powell, C S I a member of the 
Punjab Civil Service, who, after working for a decade 
of his life in the forest service became presiding 
judge of the chief court at Lahore Baden-Powell 
drafted the Indian Torest Acts models of forest law 
that are followed by all colonial legislators and his 
Manual of Forest Jurisprudence 13 the only Eng¬ 
lish book on the subject No mere forester could 
have drafted those laws successfully nor could any 
mere lawyer but Baden Powell was both lawyer and 
forester 

Brandis also established a forest survey under Lieut - 
Colonel F Bailey R E , and Mr W II Reynolds and 
their maps gained gold medals at two Paris exhibi¬ 
tions and were the first Indian maps that showed 
a good system of contour lines A forest school for 
training native members of the provincial and cxccu 
tive staffs of the Torest Department w«is established 
in 1881, at Dehra Dun Useful manuals of forestry 
by Mr E E Fernandez, and of botany, were pub 
lished soon after the establishment of this school for 
the use of the students Brandis also published a 
Forest Flora of Northern India followed quite re 
cently by his last great work Indian Trees 
a forest flora for the whole of India Mr Kurz had 
previously written one for Burma and Major Bed 
dome for Madras while Mr J S Gamble C I E 
F R S published a splendid monograph of Indian 
bamboos Gamble under Brandis f s direction pub¬ 
lished in 1881 a Manual of Indian Timbers and 
again in 1901 after collecting material for twenty 
years a mw and greatly enlarged and improved 
edition The Indian Forester first appeared in 
1876 Dr Schlich now Sir W Schlich KCIE 
F R S being the first editor Schlich succ<*eded 
Brandis as Inspector-General of Forests in 1881 and 
instituted a proper system of working plans for 
Indian forest* He came homo in 188c and estab¬ 
lished a school of forestry at Coopers Hill and in 
conjunction with myself published a Manual of 
Forestry * 

The training of men in England for the Indian 
Forest Service was not at first in accordance with the 
wishes of Brandis and Schlich They recom¬ 
mended that the Imperial School of Forestry 
should be at an English university and that 
as the so-called Civil Service of India Is re¬ 
cruited chiefly from university men of good 
literary and legal attainments so the Imperial Forest 
branch of the Civil Service which manages one 
quarter of the land of British India, should be com 
posed of university men of good scientific attain 
ments But the India Office wished to support the 
Royal Indian Engineering College at Coopers Hill* 
and kept the forest probationers there until 1905 the 
year before the college was closed In 1905 an 
Imperial School of Forestry was established at 
Oxford under Sir William Schlich, and ii now train¬ 
ing more than seventy men for India *th£ colonies 
and for forest work at home 

Until 1904 very little progress was made in Indian 
forest technology for which Brandis had laid such a 
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splendid foundation It was found that the class of 
candidates for the forest service was falling off in 
numbers and quality the salaries were not sufficiently 
attractive, and in 1905 only two candidates appeared 
for sixteen posts so that a system of appointment by 
selection was adopted The Secretary of State has 
now raised the pay of the Indian borcst Service and 
allows 120 1 a year to such of the two years* proba 
tlonera who are B A a with honours from any univer¬ 
sity so that this year there were sixty candidates for 
twelve appointments Besides insisting on the 
qualification of an honour degree it is essential to 
secure that all probationers should join the Oxford 
School of torcstry with a sufficient knowledge of 
English elementary mathematics (including trigono¬ 
metry! physics and chemistry During the two 
years’ course for a forestry diploma at Oxford 
botany zoology and geology can be taught as well 
us forestry surveying and forest law Strange to 
say some of our British universities have such an 
imperfect entrance ckafoination that men are allowed 
to enter for and take honour degrees m biologv 
or geology without necessarily knowing more than 
the rudiments of mathematics chemistry or physics 
and without passing any test in English lne pos 
session of an honour degree in science at a British 
university is not therefore a sufficient qualification for 
a forest probationer A certain knowledge of German 
also is very desirable for admission to the Oxford 
School of Forestry and this is but rarely obtainable 
from our public school men Our best Oxford 
foresters should be capable of teaching scientific and 
practical forestry throughout the Empire 
Although the forests of lndi 1 between i 88 3 and 
1905 continued to be well managed bv a devoted 
corps of practical foresters very little if any progress 
in forest technology w is made during thost twenty 
years In 1906 Mr S Eardley Wilmot C I E 
Inspector-General of Forests following the initiative 
of his predecessor Mr R C Wroughton estab¬ 
lished a forest research institute the members 
of which devote all their time to the study 
of the various branches of forestry as well 
as to zoology mycology and the physics 
and chemistry of forest products The results 
of this research are published in Indian 
Forest Records Vol i for 1909 of these records 
contains papers on the lac insect, by E P Steb- 
btng, on beetles boring in Chilgoza bark by E P 
Stcbbing and Capt E H James the development 
of Shorea robusta in volume and money value and 
the selection system in Indian forests by \ M F 
( accia, Andaman Padank, by B B Osmaston the 
Cutch trade of Burma by R S Troup, Ngai cam 
phor and Burmese varnish from the sap of 
Mclanorrhoea usitata by Puran Singh. Several 
useful and for the most part elementary manuals 
have been prepared by members of the Research Insti 
tute and others the most elaborate of which are 
Indian Forest Engineering by G M Rogers and 
Indian Forest Zoology by E P Stebbing 
Unfortunately the establishment of this institute 
was followed by a temporary deterioration of the 
teaching staff in Dehra Dun for the Government of 
India did not accept Mr W 1 knot’s proposal to retain 
an adequate staff of instructors tnerc but banded 
over the practical teaching to the provincial staff the 
research officers considering fyat their other duties 
would not allow them time to teach the students 
The Dehra Dun Forest School recently dignified with 
the title of Imperial Forest College was over 
crowded with students 120 applications for admis¬ 
sion having been received in 1909. and the students 
had not sufficient respect for their native teachers 
so that discipline suffered greatly 
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The Indian Universities Act of 1^94, which has 
exerted its influence so widely on higher studies has 
failed to reach Dehra Engineering medicine 
and agriculture and science generally, have made 
great advances of late 111 response to the stimulus of 
university reform but at the Imperial Torest Col¬ 
lege the qualifying entr nice ex imination is still much 
the same av when it was a school and its courses 
still include an amount of rudimentary science that 
should have no pi ice at a college This becomes 
evident when the stindards there ire compared with 
those at the agriculturil colleges recently established 
in the various provinces of India The final examina 
tion for the diploma in forestry at Dehra should 
also be equivalent to those for a B \ deg ret is is 
the case at agricultural colleges 
The present Inspector General of b orests Mr T 
Beadon Bryant has rccogmstd that the teaching of 
forest rangers h is fall* n off since the Research Inst! 
tute was started and thit it w is 1 mist ike to 
entrust the teaching of classes of si\t\ students there 
to members of the provincial servue Reseu'ch 
officers in future will give lectures to the students 
during the four months* monsoon session and three 
officers of the Imperial b orest Service are being ap¬ 
pointed to teach the students throughout the two 
years’ course for rangers and the three years’ course 
for the provincial stiff Overcrowding at Dehra is 
to be avoided by the establishment of a school for 
rangers in the Madras Presidency with at least two 
professors from the Imperial staff and probably 
another school on similar lines will be established 
in the Central Provinces Indian forest schools hive 
to provide foresters for Kashmir Mysore Hyderabad 
md the other native States besides for British India 
and Sir Wilmot has recently been deputed to Nepal 
to organise a suitable forestry department there 
It Is evident that schools of forestry at home in 
India and in the colonies must be in close touch with 
the universities but while Indian universities have 
a suitable English and scientific entrance examina 
tion this is not yet the case with some of our most 
important home universities and this defect calls 
loudly for reform in the best inter*, sts of our Empire 
The prospects of forest technology in lndi 1 are now 
very high and it is to be hoped that following the 
example there and that of South Africa where a 
forest school has been established the Dominion of 
Canada Newfoundland Australi 1 and New Zealand 
will soon bestow sufficient attention on forestry and 
establish local forest schools Besides India and 
South \frica, the scientific forestry of which has been 
long established there are regular forestry depart 
ments in Ceylon the Malay Sutes the Soud in 
British East Africa Miuritius Cyprus and in some 
of the West Indian Islands W R Fishek 


THE TWENTIE 1 H CFNTbRY SPORTSMAN ' 
'T’HIS amazing picture book (rccommendable 
A among a hundred other reasons in that though 
large m size it is very light to hold in the hand) will 
probably faxte ico\e That it has made a sensation 
amongst the reading public interested in Africa is 
already observable by the reviews of it which have 
appeared in the leading newspapers and the vogue it 
has attained in spite of the conflicting interest of cur 
rent politics This is little to be wondered at The 
author (who is the brother of the Captain W R 
Dugmore who distinguished himself in Uganda and 
elsewhere as a soldier pioneer) had no doubt supreme 
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good luck but he and his comparison Mr Janies L 
Clark, were also possessed of singular courage and 
skill both as photographers and f marksmen, and, if 
need be, mechanicians Good luck gave them the 
chance of a telephotograph of Kilimanjaro eight) 
miles distant which is one of the weirdest mountain 
pictures the present writer has even seen and con 
firms his old itory of twenty five years ago that 
Kilimanjaro, in certain aspects, resembled Swift’s 
floating-island of Laputa Amongst other episodes 
of singular good fortune was the photographing of 
the still very rare black Forest pig This creature 
the existence of which was rumoured by Stan 
ley George Grenfell and the present writer 
in the Congo Forests was actually first re¬ 
vealed to science by Captain Meineruhagen and Mr 
C W Hobley far away from the Con^o bisin on 
the Ntndi plateau and round Mount Kenia (though it 
was soon afterwirds obtained from the north-east 
Congo and finally from the Cameroons) But speu 
mens of it are still scarcer than those of the okapi, 
and to have photographed the creature wild and in tts 
forest home is an episode that probably Mr Dugmore 
n< ver anticipated even in his rosiest anticipations 

Tne book gives unrivalled pictures of the fauna of 
Equatorial East Africa, of that singularly fascinating 
region between Kilimanjaro on the south and the 
Guaso Nyiro on the north the Rift Valley on the 
west and the Tana River on the east Here there are 
long ranges of mountains that only fall just short of 
the level of perpetual snow and there are the snow 
fields and glaciers of Kenya rendered marvellously 
well in Mr Dugmore*s pictures Immense grassy 
plains dense thorn scrubs lakes peopled with flamin 
goes splendid equatorial forests recalling those of 
West Africa deep water courses or canyons, broad 
rivers with great herds of hippopotami and monstrous 
crocodiles and patches of camel-frequented desert- 
all these phases of physical geography are admirably 
illustrated in addition to the pictures of beasts birds 
and indigenous mankind We are getting almost 
tired of Hons since the advent on the scene of the 
flash light photographer the lion and lioness indeed 
seem to be almost like the popular actress or politician 
in their desire and willingness to be photographed In 
interesting attitudes But although this Book has 
some of the best lion pictures 1 have ever seen it 
will probably be more noteworthy for its photographs 
of charging rhinoceroses of buffaloes passing through 
the long grass or hiding themselves at noon-day in 
dense forest Another notable feature is the numerous 
studies of giraffes sometimes looking exactly like 
withered tree stumps at others suggesting pre¬ 
historic monsters Tne most striking of these giraffe 
studies (and the most beautiful) is that where by 
means of a telephotograph, a large herd of giraffe 
and a smaller herd of Grant’s zebra, are shown to¬ 
gether in an immense tract of savannah country 
dotted with acacias If that does not suggest the 
Pleistocene at its best we do not know what does 
The geographical scope of the book extends far 
enough north to include the Samburu and their 
camels, camels which have suggested to more than 
one observer British or Italian the possibility of their 
being derived from a wild camel which may still exist 
in t£e remotest, as yet completely unexplored parts 
of Galaland * 

The book opens with an appeal ’to the lovers of 
ftport aftd perhaps to those who consider themselves 
as such but whose Only claim is the insatiate love 
for killing which characterises their idea of sport 
The author goes on to state that, like many others 
brought up to the use of firearms he considered the 
-man who did not shoot a very inferior person in 
fact unmanly But as the years went by he himself 
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became more deeply interested in natural history and 
the idea of killing for killing’s sake lost its fasclna 
tion In time he found that the most thrilling sport 
of all was the studying of the life of animals in their 
native wilds rather than in the killing of them merely 
to possess the skin or other trophies Enough is said 
in his book to qhow that he and his companion ran, 
perhaps grealer^risks m their attempt to snapshot 
charging rhinoceroses, lions, and buffaloes than 
would the sportsman who was merely out to kill 
while the acrobatics necessitated m natural-history 
photography arc enough to prove that the follower of 
this sport has to be a far more athletic and courageous 
person than the mere shooter 
Whether Mr Dugmore will meet with any more 
success in his appeal than has followed the work of 
Mr h N Buxton and others of like persuasion is 
a moot question His unsurpassed photographs have 
revealed once more the wonderland m bird and mam¬ 
malian fauna represented in Innel East Africa and 
already a company with an office in Piccadilly has 
issued a pamphlet on Bntish East Africa, illustrated 
by some of Mr Dugmore s photographs which offers 
every inducement to persons of both sexes to proceed 
to East Africa to shoot In this pamphlet it is 
stated that the report about the country being shot 
out is far from tne actual truth (Nothing 90 far as 
I can see is said about the attractions to the photo¬ 
grapher ) In the list of animals which may be shot 
under the ordinary licence (and m this the pamphlet 
is not to blame for it merely quotes official regula 
tions) is given four egrets of each species What 
of its kind can be more monstrous than this? Egrets 
—white herons—are quite uneatable they are 
supremely beautiful and we now know—or ought to 
know—that they are large consumers of noxious flies 
—Glossina (tse-tse) Stomoxys Tabanus—and all the 
larger gnats For thlrteason alone all these smaller 
herons should be rigidly protected 

H H Johnston 


WIND S1A1ISTICS AND AERONAUTICS 

I ''HE practical interest shown in Germany in the 
navigation of the air is widespread and goes 
hand in hand with a determination to utilise all 
auxiliaries that promise to advance the subject 
Among such auxiliaries must be included the observe 
tions of wind which form part of the stock m trade 
of the meteorologist. The Motorluftschlff Studien 
gesellschaft of Berlin founded in 1907 at the in¬ 
stance of the German Emperor has accordingly re¬ 
quested Prof Assmann, the director of the Aero¬ 
nautical Meteorological Observatory at Lindenberg, to 
undertake a detailed analysis of the wind data available 
for the German Empire The society has provided a 
large part of the funds required, for the work The 
results have now been published They give average 
values, generally for the twenty years 2886-1905 tor 
forty-nine stations The original schedules were pre¬ 
pared m the various offices which are responsible for 
the meteorological work of the component States of 
the Empire The final discussion was undertaken 
at Lindenberg under the direction of Prof Assmann 
Some idea of the magnitude of the work involved 
may be gathered from the fact that the preparation 
of the primary schedules is estimated to have occupied 
about 3550 hours of clerk's time It was decided to 
limit the discussion to the BeaUfort estimates of 

* * DU Wlndo la DwUadriaod. 1 * ha Aaftnao dcr MotorinfachiMtadka- 
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wind force and direction made at selected stations of 
the second order A discussion of the results obtained 
by anemometer was not attempted, on the ground 
that differences of exposure and of the types of instru 
ments rendered instrumental results less trustworthy 
than Beaufort estimates, so far as comparability with 
one another £oes—a staking’ testimony to the value 
of the latter if carefully made ITie mam tables give 
for each station the percentage frequency of wind 
from each of eight principal directions The winds 
from each direction are then subdivided according to 
wind velocity five gradations ranging up to 15 mps 
being distinguished Values are given for the whole 
year and for each quarter separately 

The last chapter of the work is devoted to a dis 
cussion of the results for the upper air obtained with 
kites at Lindcnberg Tables of averages similar to 
those prepared for individual stations are given for 
each step of 500 metres up to a height 6f 4000 metres 

In 1 Vcntl in Italia wc have a publication which 
is inspired by much the same idea It has been 
prepared at the instigation of the Italian Aeronautical 
Society, and gives information for 111 stations in 
Italy As m the German work the observations are 
grouped under the eight principal wind directions, 
but the subdivision by wind forces is not earned out 
Fo make up for this omission, the results for the 
country as a whole are shown graphically on a series 
of coloured plates included in tne final section In a 
country like Italy where there is a marked seasonal 
variation of wind direction a pictorial representation 
Is very useful The work has been entrusted to Dr 
Filippo Eredia of the Central Meteorological Office 
of Italy whose name is a guarantee of careful work¬ 
manship 

We cannot discuss the statistical details, he who is 
interested in the influence of topography on air cur¬ 
rents will find muck usefuTin formation in the very 
complete wild roses given with both works The re 
suits will also be useful to aeronauts when selecting 
sites for practising grounds or for aerial harbours 
or in such matters as the selection of the seasons most 
appropriate for their experiments 


NEW GUINEA PYGMIES 

I N the last number of Country Life fvol xwn 
P 797 ) Mr W R Ogilvie-Grnnt, under the run 
ning title of The Expedition of the British Ornith 
olo£ists’ Union to the Snow Mountains of \iw 
Guinea published his fourth article entitled Hie 

Discovery of a Pigmy Race part of which appeared 
in the Times on June 3 All the information we 
have at present is that the expedition ascended the 
Mimlka river and at an elevation of about two 
thousand feet they came across a tribe of pigmy 
people, of whom the tallest stood about four feet six 
inches the average height being four feet three 
inches Though at present no further details hn\ 
been received except that they were extremely wild 
there can be little doubt that they belong to that dis¬ 
tinct division of the human race known as the 
Negritos Mr Ogilvie-Grant added a short account 
with Illustrations, of the Semang, a Negrito people 
of the Malay Peninsula 

Although stature cannot be taken as a trustworthy 
criterion of race as it is very variable there are 
certain peoples who can be described as normally tall 
medium or short, those whose stature falls below 
15 m (4 feet zi inches) are usually termed pygmies 
such as the NegrtUoes of Central Africa Andamanese 
Semang of the Malay Peninsula and Sumatra, and 
Aetas of the Philippines the three latter being usually 
grouped together as Negritos The Negritos are char 
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actensed by having short ulotnehous (woolly) hair 
very dark skin, moderate brachyiephalisni, and pygmy 
stature 

In a valuable essay Ihe Negritos (1809) Ur 
A B Meyer critically examined the evidence of the 
distribution of this race and, so far as New Guinea i* 
concerned stated that 

A Negntic race side by i»ide with the Papuan race 
nobody has bcui able to discover just because it does not 
exi t and it does not because the Papuan race in 

spite of its variability is on tlu, one hand a uniform race 
and on the other as good av identical with the Negritos 
(P * 5 ) 

When reviewing this essay in N vtukk (September 
7 1899 p 433) I stated th it I was inclined to adopt 
the view tnut the various types exhibited by the 
natives of New Guinea point to 1 crossing of 
different elements, and do not simply reveal th 
variability of the race as Dr Meyer is inclined 1 
believe While agreeing with Dr Meyer that the 
different conditions of cxisttncc (p 80) in New Guin< 1 
probably have reacted on I lie ph>sienl characters of the 
natives (about which however wc huvt extremely 
little precise information) we have now sufficient 
evidence to prove thit the indigenous population or 
true Papuans has in places been modified by intru 
sions from elsewhere and of late years data have lx 
accumulating for the probability of the existence of a 
pygmy population which in iy consist of dwarfed 
Papuans or more probtbly represents a Negrito stock 

In Globus (Bd xcvn May 12, 1910 p 280) Dr 
O Reche in describing a journey up the kaisenn 
Augusta River gays that— 

the population consist of three dearly distinguishable 
tyjics or racer two of wnidi have long very narrow skulls 
and one a short, broad skull Inland from the river bank 
them seems to be in addition to these a pygmy like people 
of small growth at all events I found in some of the 
villages situated on the upper river among other skulls 
some which were remarkably small and of a special type 
wmch must have been taken from emmieg living farther 
inland 

Dr Rudolf Poch sUved from December 1904 to 
lebruary 1905, in the kai area which lies inland 
from hinschafen also in German New Guinea In 
the Mitt aus den deutuhcn Sihutzgcbieten 1907 he 
writes (p 225) — 

During the first part of the time I remained chiefly 
on the Sattclberg itself and obMrvcd and measured the 
numerous Kai frequenting the Mission station In them 
I became acquainted with a mountain tribe entirely differ 
ing from the coast peoples previously visited In fifty men 
1 found the average height to be 152 5 cm [5 ft ] the 
skulls arc as a rule meaner phalit to braenjcephalic 
Towards the coast (Jabim) dohchocephaly becomes more 
usual, and the typo also ehangts Very small people are 
not infrequently met among the kai 1 have already dealt 
with this remarkable phenomenon elsewhere 1 and will not 
repeat myself hen but simply give the figures Among 
300 adult males I found 9 [m ] individuals i e three per 
i^nt below 146 cm (4 ft 9$ in } m height The statures 
measured were 133 [4 ft 4& in J 135 138*2 139 139-1 

M° ‘43 143 1 *43* >45 4 «45.5 «4$* U,*» 9l i»l 
tig i shows three of these small Kai people For the 
present it cannot be determined whether this is merely a 
vanation In stature or whether we have here survivals of 
an older smaller race not yet entirely merged into the 
Kai 

In the Zeitschr fUr Ethnol 1907 p 384, Dr Poch 
states that the median height of the Kai men is 
15a 5 cm (5 feet) that 3 per cent have a stature less 
than 140 cm (4 feet 7 inches), and he goes on to say 
that on the north coast of British New Guinea and in 
Norman by Island he often came across very small 

l SitmumgtbfrlcAt dtr 4 %tk* tn Wit* 1905, p* (40! Ik 
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people This agrees with the experience of other 
trav Uers 

The English expedition has now discovered a pygmj 
population in Netherlands New Guinea which pre¬ 
sumably is allied to that inhabiting German New 
Guinea and judging from their stature which is all 
we have to go upon we may regard them as being 
very little, if at all, mixed with a Papuan element 
brum the descriptions and illustrations given of t 
pygmies from German New Guinea there is little 
doubt that the} are Negritos or Negritos crossed with 
Papuans and doubtless the same will be found to be 
the case for those from Netherlands New Guinea 

Several travellers such as Guppy and Ribbc report 
the occurrence of very short people in the interior of 
the larger islands of the Bismarck Archipelago and 
of the Solomon Islands, but there is no 

evidence of a Negrito race still existing there 
as such though the very short statures pou 1 

to a Negrito mixture This conclusion is 

strengthened by the recent Investigations of Dr R 
Hiurnwald (Zettschr ftlr Ethnol ) He refers to very 
small people in the mountainous interior of Bougain 
vdle and he measured (p 109) one man from Mari 
mountain with a stature of 1 39 m (4 feet e>i inches) 

1 hese people speak a non Melanesian language He 
informs us that In the people nowadays met with 
in these mountains we have before us however no 
unmixed race but besides representatives of a small 
short-legged, broad faced, short-skulled, more hair) 
w ide nosed people we encounter types recalling the 
Solomon Islanders Whether this mountain t>pe 

is really dwarfish as the legend goes must remain 
undecided Rascher states that the existence of 
dwarfs is commonly believed in New Britain The) 
are reported to live in clefts in the rocks and steal 
fruit from the gardens They are so tiny that one 
stands on the shoulders of another and so on until 
they reach the fruit The fruit is not thrown down, 
lest a noise would be made, but passed from hand to 
hnnd until tt reaches the chief wno is on the ground 

A C Haddon 


NOTES 

1 he annual visitation of the Royal Observatory Green 
wich will be held on Saturday June 18 

At the request of the Association of American Agrl 
cultural and Experiment Stations Prof J C Ewart, 
FRS, of Edinburgh, will give a course of lectures on 
the principles of breeding at Ames, Iowa in July 

M Dakboux, permanent secretary of the Paris Academy 
of Sciences, has been elected president of the Sodtftd de 
secours des Amts des Sciences and M 1 icard president 
of the acadcm) has been elected vice-president of the 
society 

With the view of collecting material for the life of the 
late Prof Alexander Agassiz, we are asked to state that 
anyone having any of his letters will confer a favour by 
sending them to his son Mr G R Agassis Museum of 
CompauthVe Zoology Cambridge Mass USA The 
fetten^nll be copied if desired and the originals returned 
to the owner as soon as possible If any persons are un 
witling to part with the original letters Mr Agassiz would 
be glad If they would have cogitee made at his expense and 
send them to him at their convenience* 

To-day, At the University of Halle the sixtieth birthday 
of Prof W Roux the founder of the modern science of ex 
perimental embr>olog) is being celebrated His numerous 
pupils and other admirers are expressing their appreciation 
oi the magnificent work which he has accomplished for 
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biological science in the manner customary in German 
universities by the publication of a Festschrift' and the 
presentation of an address We do not doubt that we are 
expressing the feelings of all British biologists In offering 
to Prof Roux our heartiest congratulations on this occasion 
and in hoping that he will long continue to illuminate the 
study of animal development by his brilliant investigations 

A se\ ere earthquake occurred in the province of Avellino 
east of Naples at 3 5 a m on June 7 The disturbance 
caused considerable damage in Calitn—about fifty miles 
east of the tow n of Avellino—and l alabritto another smalt 
mountain town The shock was felt also in Naples 
Boncvento and other places In southern Italy 

Dr David Starr Jordan the president of Leland 
Stanford Junior L/niversitv California will leave at the 
end of the academic year for Europe where he will spend 
his first vacation for a quarter of a century He expects 
to devote some of his time to the two-fold holiday task 
of promoting a zoological congress and assisting the peace 
movement 

America has lost a veteran science teacher bv the death 
in hie seventy fifth year of Dr G b Barker who was 
professor of ph>slcs at the University of Pennsylvania 
from 1872 to 1900 He was appointed U S commissioner 
to the Electrical Exhibitions held at Pans In 1881 and at 
Philadelphia in 1884 and was a member of the jury on 
awards at the Columbian Exposition of 1893 In 1879 he 
was president of the American \ssociatlon for the Advance 
ment of Science Prof Barker was the first person to 
exhibit radium in America The death is also announced 
of Dr tranklin Clement Robinson who had held the 
chair of chemistry at Bowdoin College, Maine since 1874 
He was president of the American Public Health Asaocia 
tlon in 1906 He was a frequent contributor to the 
American Chemical Journal and had written text-books 
on the metals and qualitative analysis 

During the evening of June a Mr C S Rolls travelled 
with a biplane from Dover to Sangatte and after circling 
over the semaphore station there he returned to Dover 
thus making the first double journey across the English 
Channel The whole journey occupied 90 minutes and 
was made at an average height of 800 feet. The Armv 
experimental airship Beta made a successful flight from the 
balloon works at Farnborough to London and back during 
the night following June 3 On the journey to London 
the Beta travelled against a light wind from the north 
east, and made a speed of 26 miles an hour The greatest 
height attained during the flight was 1800 feet and the 
mean altitude about rooo feet The engines of the air 
ship are of 35 horse-power The journey bock from South¬ 
wark to hamborough occupied th 28m 

A bust of Pasteur was unveiled In the garden of the 
tcole Normale Supdrleure Paris on June 5 The Morn¬ 
ing Part Paris correspondent reports that M Lavfoset of 
the French Academy made a speech In the name of the 
Normal School He recalled the fact that Pastel# spent 
thirty seven years In the famous college and that his first 
laboratory consisted of two garrets m its buildings He 
spoke of Pasteur's relentless warfare against the forces 
of nature hostile to man it was only gfter five years 
study that he discovered the remedy for rabies Above all 
things he was on indefatigable worker " tie palled the 
interval of night hours of waiting ’ which always seemed 
to him slow to pass ’* Hit method was based pa two prin 
ciptes first oft curiosity secondly, on the tfatehnlnattan 
to discover M Lavfsse dwelt on Pasteur r i faith In science 
and the fascination of mystery to his mtad. 
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Following upon the Invitation to the British Association 
from the Corporation of Portsmouth to hold tho annual 
meeting at that town next >ear a public meeting pro 
sided over by the Mayor bir W illlam Dupree was held 
recently at which the names of several influential and 
well-known gentlemen were submitted as vice-presidents 
Two local seen taries were appointed in Mr 0 Hamtpond 
Etherton Town Clerk and Dr A Mearns Fraser Medical 
Officer of Health and various preliminaries In preparation 
for the reception of the association were decided upon 
lh Corporation of Portsmouth is looking forward to the 
meeting with considerable enthusiasm and a largo sum 
of monev has been voted to tho Ma\or for next year in 
order to enable him to extend the hospitality of the town 
to members of the association Owing to the generous 
dimensions of the Portsmouth Town Hall the adjoining 
Technical Institute and s veral otii^r large buildings in 
the immediate vicinity o\ceptloml facilities will be avail 
a lie for the various nuttings of '■sections discussions and 
public functions and even thing points to a \er\ successful 
meeting „ 

Mr J B N Hfnnesse* I R S whose death ms 
announced m Nature of May 30 was formerly deputv 
surveyor general in ch irge of tlw Trigonometrical Surveys 
Survey of India He was appointed to the 1 rigonometrical 
SurvLy 90 long ago as 1844 and for some tears worked 
In most unhealthy parts of India For the following par 
ticulars of his career we are indebted to an obituary notice 
in the limes While on long leave in 1863-5 Mr 
Hennessey entered Jesus tollegi Cambridge and worked 
under Profs Adams Challis and Walton to improve hu 
mathematical knowledge He obtained sanction not only 
to learn photo zincography at the Ordnance Survey 
Southampton but also to lake out on n turn to dutv an 
extensive npparatu and to establish the process at the 
survey headquarters at Dehri D6» He tuught the process 
to other officers and the result was that In a few wars 
hundreds of thousands of good maps were printed in place 
of those made by uncertain pen transfer* Not less 
Important was Mr Hennessey s work In taking in hand 
the vast accumulations of material provided by the labours 
of Lambton Everest and Waugh In their unrivalled 
trigonometrical operations and reducing them to order b\ 
suitable scientific methods The final results were brought 
together in fourteen large quarto volumes distributed gratis 
by the Government of India to suentifle departments and 
associations throughout the world Mr Hennessey took 
a leading share in other scientific operations in India 
Including the determination of the standard bar compari 
toa of standards and the measurement of base lines 
He built two of the Indian observatories and for the 
Koyal Society mapped the telluric lines of the solar spec 
trum and made prolonged actinometric observations He 
was elected a Tellow of the Royal Society In 1875 

Si* Frakci* Seymour Hadkn who died on June 1 at 
ninety two years of age w as chiefly known to the present 
generation as an etcher and It was for his artistic achiev* 
ments that he was awarded his knighthood In his earlier 
day** however, he took a very prominent and important part 
in the progress of the medical profession He was educated 
at University College London and continued his studies 
at the medical schools of the Sorbonne In Paris 

and oi Grenoble He became a FeU6w of the Royal College 
of Surgeons of England and honorary surgeon to the 
Department of Science and Art He worked actively on 
various International juries dealing with the progress of 
surgical science His report for the International pxhlbi 
don of 186a gave an exhaustive review of European surgery 
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lhis report was chioflv 1 markable for his earnest advocacy 
of the operation of ovariotomy which had been ill-received 
up to that time lie wa an active vice president of the 
Obstctrii al Society of I ondon and was chiefly instrumental 
in founding the Royol Honpitil for Incurables His name 
betame prominently known m connection with the subjeit 
of burial Hit* investigations into the condition of the 
graves in a London churchvurd which was in the course of 
boing converted into a public garden showed the state of 
affair* to be indescribably revolting He invented the 
pupil r nulche coffin and was a strong advocate of earth 
burial He was strongly opposed to cremation principally 
on account of its legal difficult! 9 

V\ k regret to see the announcement of the death of Dr 
f hzabeth Blackwdl in her ninetieth year She was the- 
first woman to beeom < fullv qualified medical practitioner 
and the first woman whose name was placed on the British 
Medical Regtstir S|i In I many vearv in th United 
Si ites but ntver bet un denationalised At the age 
of twentv-six she obtained enhance into tho medical school 
attached to the University of Geneva in the State of New 
y ork where her carefullv hoarded earnings just 
sufficed for her maintenance during her period of studv 
Tlve professors dechn d to take the res}>ons\bUit) of 
admitting her thev n ftrred it to the students I hen 
wrre unammouslv favourable to her admission and pledged 
themselves that no conduct of theirs should cause her 
annoyanct On the completion of her studies at G nova 
N A her degree was conf rred ill the presence of a great 
crowd She came to England in 1840 and found much 
prrjudice in professional circles On coming to London in 
1850 Mr Paget (aftirwards Sir James Pag \) thru Dean 
Of St Bartholomew s Hospital gave her I iv to att nd 
the hospital a* a student and she was tdinitted to ev ry 
part of the hospital 1 \t pt the departin' nt for the di$ ise 
of women I She studied for a \e^r in la M iternit£ 
Hospital in Paris whir she had th misfortune to con 
tract purulent ophthalmia from on of her p itionts It 
iost her six months illn s$ md the sigl t of one eve and 
ended her hope of making suigiry h r p* ciallty In 18,1 
she returned to America and began pr 1 ticc in partw rship 
with her sister Emily She ffilt ke< n!> the want of hospital 
piactice and established 1 dispoimrv from which in the 
course of time there grew the New \ork Infirmary for 
Women lyhich was a worn n * hospital officered by women 
On re visiting England sh liad her name placed on the 
fnglish register and inimidiatily afterwards an Act of 
I nrhament was pa**ed 1 \cluding the owners of foreign 
degrees from the regishr In I-ondon she lectured on 
medicine as a profession for women Among her audience 
was Miss Elizabeth Currett (now Mrs Garrett Anderson 
MDj On the outbreak of the Civil War in the Lnlted 
states Dr Blackwell returned to New \ork She held the 
chair of hygiene In tin ModuaL School for Women in New 
Aork which was th n established and organised the 
services of sanitary visitors in the slums of New York in 
anticipation of modern dev lopments She returned to 
England and had tht pic isure and privilege to encourage 
Dr Anderson and Dr Sophia Jex Blake m their pioneer 
enterprise in England When the New Hospital for 
Women was founded she was on the consulting staff, and 
later when the London School of Medicine for Women 
was opened the held the chair of gynaecology until her 
health began to fall 

Th* Christiania correspondent of the Morning Post con 
tribute* to the issue of our contemporary for June 6 some 
interesting particulars of Captain Amundsens expedition 
to north polar regions which started on that day The 
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journey will be made in the Ftam % which i« thus now on 
her third polar expedition Among the problems which 
Captain Amundsen hopes to solve are the extent depth 
and character of the polar basin He proposes to measure 
exactly the temperature and salinity of the streams of the 
polar basin and to work at tide gauging ice screw 
measurement nnd wind speed Captain Amundsen is pre 
pnrfd for seven jears absence Once across the Atlantic 
he will return in August to Chrlstiansand to fetch Eskimo 
dogs A few days later the Fram will shape its course 
from Cap< Horn to San Francisco where coal and pro¬ 
visions will be taken in In June 19x1 a start will be 
made for Point Barrow The Fram will follow the moving 
ice over the polar basin and It is hoped that the actual 
Pole or its near neighbourhood will be crossed The object 
of the expedition is purely scientific Captain Amundsen 
expects to reach open water between Greenland and Spits 
ber^cn in 1915 or 1916 

Is connection with the annual grant votrd by Parliament 
in ild of scientific invrfiliations concerning th enuso and 
processes of disease Mr Burns the President of tin Local 
bowrnment Board has authorised the following s|K»einl 
reseanhis (1) \ lontinuition of an investigation into pro 
trnUcd nnd recurrent infection in enteric fiver b> IV 
Theodore Thomson Medical Inspector of the Board in 
tonjumhon with Dr I edinghnm of the list r Institute 
(2) \ continuation of an investigation into protrirted and 
recurrent infection m diphtheria by Dr Theodore Thom 
son and Dr C J Thomas (3) A continuation of an 
investigation into flu n* carriers of 111ftchon by Dr 
Monckton Cop* min Medical Inspector of the Board in 
conjunction with Dr ( nham Smith and Mr Memman 
of the University of Cambridge Dr Nicholl of the Lister 
Institute and Dr Bernstein of the Bacteriological Labora 
tory Westminster Hospital (4) A continuation of an in 
vestigation on thi injurious gases evolved during artificial 
illumination by Dr J Wade of Cuy 9 Hospital (5) A 
preliminan inquiry into th relationship of eirtam special 
t>pts of bacteria to the diarrhepa of infants b\ Dr C J 
I ewis of Birmingham Dr Sheila M Rojmi of Manchester 
Dr Ihomas Orr of Shrewsbury and Dr R A O Bnen of 
the Lister Institute 

Tim summary of the weather for spring comprising the 
thirteen weeks in March April and May just issued by 
the Meteorological Office shows that tho mean temperature 
for the period was nowhere very different from the average 
The north-east and east of England were the only district* 
where the thermometer in the shade exceeded 8o° the 
highest temperature was S3 0 In the east of England and 
the lowest ao° in the north of Scotland and in the south 
we<;t of England The aggregate rainfall for the period 
varied in different parts of the United Kingdom the total 
measurement being in excess of the average m the north 
and east of Scotland tn the cast, south-east and north 
west of England whilst in all other districts there was a 
deficiency With the exception of the north of Scotland 
where there was an excess of 3 Inches the difference from 
the awrage was nowhere large The number of rainy 
davs was in excess of the average In all districts except 
in the east of Scotland and In the Channel Islands The 
largest measurement of rain was is 91 inches In the north 
of Scdtland, which fell on 60 days, the least measurement 
was 4-87 Inches In the Midland counties, which fell on 
47 days The duration of bright sunshine was nowhere 
very different from the average the greatest excess was 
28 hours in the south west of England and the greatest 
deficiency 40 hours In the south of Ireland At Greenwich 
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the menu temptrnture for the three months was o3 0 above 
the average the rainfall was 0-93 Inch more than the 
normal which fell on 45 davs and the duration of bright 
sunshine was hours more than usual 

In the spring of 1909 the board of governors of the 
Camp-Fire Club of America decided that the time was npe 
for instituting an active campaign for the protection of 
wild life throughout the United States With this object 
in view a legislative committee, consisting of twelve 
lawyers and a zoologist was formed Special attention 
has been directed to the preservation of the grey squirrel 
and the fur seal and to convincing the authorities of the 
desirability of placing all migratory birds under the control 
of the Federal Government We have received a report 
showing the steps which the club has token in the direc 
tion of saving the fur seal For fully ten years the for 
tunes of the Alaskan fur seal which once furnished a 
valuable industry have been rapidly declining Last 
November the club decided to appeal to Congress the 
President and the Cabinet for the adoption of a policy 
that would not only save the seals from further anmhila 
tion but also rehabilitate an industry that instead of 
yielding an income now inflicts an annual loss The dub 
asked for three things *-no renewal of the lea*ie for kill 
ing seals on the Pnbilov Islands for commercial purposes 
a ten year dose season for the seals and treaties with 
f anuda Japan and Russia for the total suppression of 
the industry of killing seals at sea On April 21 a Bill 
securing some of these ends was signed by the President 
after having passed both houses of Congress It is hoped 
that treaties with the other countries interested will be 
arrnng al It may be predicted that the seal herds now 
reduced from 4 000 000 to about 60 000 will have a nvuih 
needed rest and that If the killing of seals at sea vailed 

pelagic sealing can be stopped by treaty in ten years' 
time the herds will breed up to their original strength 

In the May number of Man Mr N W Thomas com 
mences a series of notes on his recent work in Nigeria In 
the present instalment he describe* one phase of native 
decorative art that to be seen on the walls of houses^ 
secular or religious Human figures except that of a 
mischievous imp Esu arc rare but numerous animal forms 
are depicted and these particularly when found on the 
walls of shrines seem to subserve a magical purpose 

Many suggestions have been made to explain the term 
Rom or Romani applied to the Gypsy race The last is 
that of Mr Leo Winer in the Journal of the Gypsy Lore 
Society for April He points out that tho name Is coin 
cident with Christian countries only Europe America, and 
Armenia From the law of Charlemagne it appears that 
the Gypsies pretended to be pilgrims and their name was 
usually connected with that of Rome Ultimately, he 
thinks it originated in the Greek Erimltes, " a herml^ 
and that when the popular etymology connected all hermits 
and pilgrims with Rome all other terms designating 
pilgrims were so transformed as to bring them into keep¬ 
ing with this new conception 

Mr C L Wraook announces in the Auckland Standard f 
of March 7 the discovery at Bay of Islands of a series 
of engraved rocks which ho supposes to be of enormous 
antiquity and to be connected with Jb® moooliths of Easter 
Island which are a puzzle to antiquaries. Another corre¬ 
spondent, however states that there are rocks between 
Whangaroa and Bay of Islands regarding which the 4 f*oris 
have traditions dating back to the days of Captain Cook 
and that a Government geologist who examined them has 
found that they are naturally decayed basaltic columns. 


June 9 1910] 


NATURE 


437 


Mr Wragge declines at present to give details of his dU 
covencs and until these are published it is unsafe to 
venture any opinion in regard to them 

The Entomological Research Committee for Tropical 
Africa appointed by the Colonial Office has issued the 
first number of the Bulletin of Entomological Research on 
which the committee and the editor (Mr G A K 
Marshall) may be warmly congratulated Nearly half the 
number is occupied by Mr W Wesch6 8 description* of 
the larval and pupal stages of West African Cuhridae a 
most useful paper giving characters for the identification 
of the larvae and pup» of twenty nine species of mosquitoes 
illustrated by seven excellent plates The collector of the 
specimens Dr W M Graham adds valuable field notes 
and the facts recorded are important alike to the entomo¬ 
logist and the medical man Dr Drake-Brock man con 
ti lbutes a short paper on blood-sucking Diptera from 
Abyssinia Mr R Newstead writes on Cocudfc from 
Uganda, and Mr E E Austen describes new African 
fruit flies and a new Cordylobla—a muscoid genus the 
larva of which are subcutaneous parasites In a short 
preface Mr A E Shipley discusses the general work of 
the committee mentioning that two experienced entomo¬ 
logists have been sent out for the purpose of research and 
instruction—Mr S A Ncnve to Nyusaland and Mr J J 
Simpson to Nigeria 

The following Interesting communication has reached us 
from Mr Christopher Morse of 3 Gladstone Road Deal — 
41 All your readers have of course noticed a cat washing 
IN face but I pxpect very few have seen the same opera 
hon being carried on by a caterpillar I observed one 
engaged in this process yesterday and thought it a mflttcr 
of Interest The creature was a smooth bodied Noctuid 
larva feeding on grass Of course, it is well known that 
butterflies often drink up water eagerly and even bathe 
in lt # while as regards caterpillars the drinker moth 
(Cosmotrtche potatorta) derives its name from the cater 
pillars' fondness for water often plunging their heads into 
the drops of water on the grass on which they feed (com 
pare Tutt s British Lepidoptera 111 p 167) Mr Tutt 
to whom we have submitted Mr Morse s communication 
thinks that in most cases the true legs of caterpillars would 
be too short to be used for washing the face (though in some 
exceptional cases these are long) and adds 4 Of course 
butterflies do It and are well provided sometimes with 
hooks for the purpose especially for cleaning their anteiinx 
The) often have the appearance you name when thus 
employed I think I noticed it particularly in Rusticus 
betulae und certainly some other species ” It would be 
of interest if Mr Morse could continue his observations 
and especially identify the species of caterpillar which he 
noticed washing its face 

A new geological society already very well supported 
styled the Geologischc Verelnigung has been estab 
lished at Frankfurt am Mam somewhat on the lines of 
the English Geologists Association While international 
In character It aims especially at providing summaries of 
important geological work which shall reach the in 
creasing number of teachers of geology By organising 
excursions It hopes to come Into touch with those who 
have charge ot classes in schools The subscription is 
only io marks annually and each member will receive the 
society’s journal the Geologitche Rundschau the first 
number of which published on April a6 is now before us 
As the six numbers of this journal cost is marks a year 
(Lelpxlg W Engelmann) It Is clearly profitable for readers 
also to become members of the society The journal is 
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edited by Drs G Stemmann W Salomon andO Wilckens 
and is another sign of the activity of already busy men 
Two original papers appear in this number which might 
easily have found a place in the older journals but the 
signed reviews of geological knowledge are the main 
feature and rank with those on current subjects in the 
Fngllsh quarterly Srnuce Progress The professional 
worker can of course relv on Keilhack s CeologttchiM 
Zentralblatt which notices practically everything The 
ftundschau is at once mori literary and more limited in 
th irncter and has a critical usefulness of its own 

Prof F A Martel makes a vigorous contribution to the 
controversy regarding the existence of Grundwasser or a 
water table supported b\ an impermeable stratum In the 
Karst region in a recent number of La Gtographte 
p 126 Prof Martel considers that d* finite proof of the 
non-existence of such an underground reservoir feeding the 
subterranean rivi rs of the Karst is now available and that 
the question is finally settled 

In Nature of May 12 (p 319) reference was made to the 
important additions made to the monthly meteorological 
charts of the North Atlantic issued by the Meteorological 
Committee by the publication of current dally weather 
charts of barometrical pressure temperature and wind 
compiled from reports by mdio-telegraphv and through 
other sources The value of these data is still further 
enhanced in the chart for June by a short discussion of 
the predominant features indicated by the maps Them 
show e g that from Mny *j—x 1 inclusive an area of high 
barometric pressure occupied a considerable portion of the 
Atlantic and in connection with the low pressure existing 
o\cr thesa islands and Turope, was responsible for the 
abnormally cold and squally weather then experienced o\er 
this countr) At the close of the period the advance of 
an anticyclone, shown to be moving from Barents Sea 
to Scandinavia and the shifting of continental disturb 
ances towards north west tended to modif\ those ron 
ditions The unique reports of ice received bv the com 
mittec show that Icebergs wem being sighted with 
increasing frequency between 42 0 and $2 N liittud and 
30° and 5a 0 W longitude 

In two papers contributed to the Proceedings of the 
American Academy of Arts and Sciences (xlv H 9) Mr 
Harvey F Davies discusses the applicability of the law 
of corresponding states to the Joule Thomson effect in 
water and carbon dioxide with special reference to 
temperatures above 100 C and gives a new formula for 
the total heat of saturated steam which holds good within 
limits of error between 65° and iqo® O This formula 
really represents the difference of the total heat from that 
at ioo° C the value of which is assumrd from previous 
work 

At the 1908 Mathrmatical Congress at Rome Profs C 
Burali horti and R Marcolongo were appointed to draw 
up a report on the various notations of vector analysis 
with a view to unification A critical review of thoir 
publications on this subject is contributed to the Mav 
Bulletin of the American Mathematical Society It appears 
that the writers propose to avoid the use of the familiar 

nabia,' observing that this operator has different mean 
ings as applied to scalar and vector functions but this 
and the other points raised in the paper do not admit of 
adequate discussion in the present brief reference The 
subject is of Interest both to mathematicians and physicists 
but it is clear from Prof E B Wilson s reviews that 
much remains before a final system can be adopted 
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It is now more than twenty vears since Profs Herts 
and Hallwachs showed that when a metal plate charged 
with negative electricity and insulated is illuminated by 
ultra violet light it loses its charge and the rate of loss 
under standard conditions decreases with time To the 
latter effect the title photo-electric fatigue was gi\en 
It was thought by some to be due to oxidation of the 
surface bv others to the direct action of the impinging 
light Although Hallunchs disproved both these views six 
years ago a considerable amount of work has been done 
recently by experimenters who apparent!) still approach 
the subject from the point of view of the direct action of 
light € g Dr Aigner of Vienna Dr Allen of London 
and according to the Resume des Commumcattons of 
the Soci^ti fran^aise de Physique for Mav 6 M Eugine 
Bloch of Paris All doubt as to the pos lbility of the 
incident light being the direct cause of th*» fntigue appears 
now removed bv the experiments of Dr UUmann 
(Annafrn dcr Phyiife 1910 No 6), who has traced it in 
the case of both copper and zinc to the formation of ozone 
in the air surrounding the plate by the passage of the 
light through it 

Messrs F Davidson and Co 29 Great Portland 
Street W have given us an opportunity of examining the 
thermo-generator—a new form of the old thermopile—of 
which they are the agents for England and the colonies 
The thermo-electromotive-force is produced by copper 
antimony couples fifty of these couples being connected in 
series Each couple consists of a vertical hollow cylin¬ 
drical copper tube to the top of which Is soldered a flat 
strip of antimony which passes horizontally inwards and 
then dow nwards around a block of a porcelain like sub¬ 
stance The copper tubes are arranged In two parallel 
rows of twenty five each and the antimony strips approach 
one another at the top These strips are heated bv means 
of a horizontal burner running the whole length of the 
apparatus Immediately beneath the antimonv strips Gac 
or methylated spirit vapour is used for producing a number 
of jets and the heat is retained in die white blocks which 
are in close contact with the antimony strips An electro¬ 
motive force of about 4 volts is obtained and this is 
sufficient to illuminate a small lamp for medical or other 
purposes, or to run a small model lathe or fan A total 
current of 3 amperes can be obtained through a galvano¬ 
meter provided there be no appreciable external resistance 
Less than one minute Is required to heat the apparatus 
sufficiently to give its full yield A slight deposit of oxide 
forms upon the surface of the antimony in the course of 
time and requires to be removed by running a stick 
lightly between the rows while the apparatus is hot other 
wise it appears to give no trouble whatever The thermo- 
generator may be used for hours continuously and takes 
the place of dry batteries for running small illuminating 
lamps 

Sir William Whit* contributes an interesting article on 
marine steam turbines to the Engineer for Ma> 37 In 
reference to the excessive complication which has been 
charged against the Parsons type and the greater simplicity 
credited in {omo quarters to die German arrangements, the 
author points out that, after large experience in the great 
Cuparders and In swift armoured cruisers, no serious prac 
Heal difficulty has been experienced with Parsons turbines 
Their advantages in regard to economy of steam consump¬ 
tion, greater ease of handling the engines and smaller 
individual weights to bs lifted when opening out turbines, 
have been proved to be considerable Sir William Is con¬ 
vinced that, on the whole the Persons type of turbine still 
maintains Its superiority for marine purposes but he is 
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also of opinion that neither It nor any other type Will 
secure universal adoption or be absolutely the best suited 
for all the varied cases which occur in practice 

An account of the trials of the Brazilian battleship SAo 
Paulo appears in Engineering for June 3 This ship Is 
the product of Sir W (j Armstrong, Whitworth and Co 
and Messrs Vickers, Sons and Maxim The full speed on 
trial— 31(133 knots—was realised with 28645 indicated 
horse-power, while the guarantee was for ax knots Of 
special interest are the gunnery trials which took place on 
June 1 off the Clyde A complete broadside of eleven 
4 7 inch guns was fired simultaneously with a broadside 
of ten ia inch guns establishing a record in the way of 
broadsides Admiral Bacellar, the president of the 
Brazilian Naval Commission pressed the firing kev which 
fired this tremendous broadside every one of the twenty- 
one guns responded Excellent practice was also made 
at a target Another important feature was the firing of 
two 13 inch guns in an upper turret, laid horizontally and 
fore and-aft directly over a lower turret Several Bran ban 
and two British officers remained in the lower turret 
during this test and were able to state that they were not 
inconvenienced by any concussion The ship is fitted with 
an electrical firing s)stem which renders it quite impossible 
to fire any gun in a position which Is dangerous to any 
other gun or un\ ship s fitting 

We have received from Mr E Merck of Darmstadt (and 
16 Jewry Street EC) his catalogue of chemical prepara 
tions for April iqio The list is remarkably complete 
and it would be difficult to name any preparation required 
for general laboratory use which is not included Many 
additions have been mode to the last list, especially in 
therapeutical and bacteriological preparations 

The current number of the Bulletin of the Soci&6 
d Encouragement pour 1 Industrie natlonale (April, 1910) 
contains a vrrv readable and interesting paper by Capt 
Nlcolardot on the rare earths and incandescent lighting 
The pioneer work of Auer is described in detail together 
with the history of the search for cerla and tborla, and 
an account given with illustrations from photographs, 'bf 
the manufacture of a mantle starting with the quarrying 
of th^ monazite sand and finishing with the burning off 
and fixing the mantle Ihe chief types of burner are 
also figured and described including the latest forms of 
inverted burner 

A catalogue of the first eight hundred negatives made 
b\ the Geological Survey to illustrate subjects of geological 
interest and of which prints or lantern slides are supplied 
at a fixed tariff has just been published by the Board of 
Agriculture and Fisheries The districts included he chiefly 
in Cornwall and Devonshire South Males, and the counties 
of Cardiganshire, Derbyshire Leicestershire and Notting 
ham shire Copies of the catalogue may be obtained from 
any agents for the sale of Ordnance Survey maps, <V 
directly or through any bookseller from the OrddSncc 
Survey office, Southampton prke 6d each 

Messrs Heynbs Mathew Ltd , of Cope Town, have 
sent us a copy of a very complete illustrated catalogue^of 
scientific apparatus, pure chemicals, and magenta. The 
llrit shows strikingly the improvement which has taken 
place in recent yean in tbe^feippiy* of apparatus and 
material for scientific work in distant parts of the Empire. 
Messrs Mathew have established a dep$t in Cepq Town 
where a full rang* of laboratory requisites cqn he obtained 
from stock That they find it worth while to do tMs Is 
suggestive testimony to the growth of science teaching in 
South African schools and colleges 
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Messrs Harter and Brothers announce for public# 
Hon during June The Science of Happiness '* Dr Henry 
S Williams The Elements Speculations as to their 
Nature and Origin Sir William A Tilden F R S 
Religion and Art in Ancient Greece Prof E A 
Gardner Electric Trains * H M Hobart and Con 
tinuous Current Machine Design W Cramp 


OUR ASTRONOMICAL COLUMN 


th**rc wert an exceptional amount of dust in the atmo¬ 
sphere the appearanc is likened to that which was 
observed in 1002 and 19 >3 aft r the Martinique eruption 
1 he unusual halos around th un and moon support this 
view as do also the obs nations of solar radiation sub 
svquently made at the Pic du Midi station Observations 
of the sun and of terrestrial magnetic and electrical effects 
revealed no abnormal condition attributable to the presence 
of the comet 

M PopofT reports on the observations made at tho Sofia 
Observatory (Bulgaria) and could not detect the comet 


Astronomipal Occurrences in June — 
lune 9 5b 3111 Neptune in conjunction with the Moon 
(Neptune 44o' G ). 

i6h. 16m Mats in conjunction with the Moon (Mars 
3 6 S; 

15 ih 56m Jupiter in conjunction with the Moon 

(Jupiter f 9’ S ) 

17 ah ora Mais at gTeatwt heliocentric latitude N 
19 ih ora Venus at greatest heliocentric latitude 5 
14b om Mercury at greatest elongation (aa 43 V\ ) 
ai I9h 49m Sun enters sign of Cancer 

34 3b 58m Uranus m conjunction with the Moon 

(Uranus 3 50 N ) 

37 17b om Jupiter at quadrature to the Sun 


Halley 8 Comet —With clear intervals between clouds 
during the past week Hallty s comet has not been a 
difficult naked-eye object for an} one who knew its posl 
tion approximately 

Mr L&ngton Cole reports that it was well s* cn at 
Sutton Surrey on May 22 and 31 and on the former 
occasion a short tail was visible to the naked eye he 
estimates that on May 31 the comet was about at bright 
as a star of the third magnitude At Gunnersburv on 
June 1 a naked-eye observation revealed the com<t as 
early as 9 15 p m when it was apparently fainter than 
H I eoms (mag 3-d) 

A number of Interesting, notes on observations of the 
comet at various European observatories appears in Nos 
4413 and 4414 of the Astronommhe hachrtchten In th 
earlier nuirber Dr Franz record that on May 13 at the 
Breslau Observatory the comet did not appear to be so 
bright as on earlier days a variability of brightness is 
suggested and it will be interesting to see if this is con 
firmed by other observers 

In No 4414 many observers rpcord that no trace of the 
comet could be detected on the solar disc during th time 
of transit Dr Wolf directs attention to the BUhop s 
rings surrounding the sun and moon on May if) and 
suggests that they were more intense than if due solely to 
atmospheric effects Meteors and aurorae were looki d for 
at the Kbmgstuhl Observatory but were not seen 

Polanscope observations at several observatories gave 
similarly negative result# Prof Franz records that on 
May 19 two bright arcs of light were seen in the north 
west at Breslau and may have been due to the coma 
According to a telegram from Prof Sykora the projection 
0/ the comet on the sud wus observed at Tashkent at 
• ih on Mav 18 An Increased Intensity of the twilight at 
Odessa on May 18 is ascribed by Prof Domtch as possibly 
due to comet ary matter Herr Archenhold reports a second 
comet like object i° south of Halley’s comet at 9b 30m 
(Berlin M T) on May 22 but the observation is not con 
firmed by special reports from Bergedorf and Heidelberg 
At Sonnwendstein where at an altitude of 15*3 metres 
several German observers had gathered for observations of 
the comet the tail was observed from May 12 to iq 
D uring this period its apparent length increased from 32 0 
to 140 its apparent position was the same on May 10 
as on May 18 Dr Hartmann who was one of the parts 
at Sonnwendstein submits a special report dealing with 
the various aspect* of the tail, and directs attention to the 
yellowish colour of the nucleus on May so. 

A number df notes dealing with observations of the comet 
were1 read at the meeting of the Paris Academy of Sciences 
on *r < 2 3 w * n , d a RP* ar * n a a of the Comptes rendus 
«. M J E *JSS rch i nd r !P ort * observations made on the 
Pic du Midi and at Bagntres-de Bfgorre were badlv inter 
by clouds No striking special phenomena were 
witnessed on May 18 and 19 but It was noted that the 
dawn was especially bright and the sky tinted as though 
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projected on the sun s disc 

Further observations mad at Athens nri d alt with bv 
M Fgimtis who describes the forms of the nutleui* and 
tail on May 18-20 No extraordinary um ispheru effeLts 
wire n*corded and onl\ two nvl ors were A*%n during the 
night of May 18 \ pi ndid bolide was observ d in 
livssaly at 13b 15m (M T Athens) but is not connected 
with the comet B tw en 7 p m and S p m on May 20 
the comets tail wa seen with the equatorial and was 
still apparently diretrod towards the \vc 1 The curvature 
was so great that Ih earth could not pi s through the tail 
bi fore the night of Mav 0 

KfM J Baillaud and C D m Ir sco d rib photographs 
taken at the P iris* Obs»a\ »tun on Mu 23 24 and 38 

Only very short exposures (rhirty seionds to five niinuUs) 
were possibl and th tail is not shown Die nuckus is 
shown tu an ellipse ih av s b< ing 18* and 14' long On 
May 33 this ellip oth rwise umformlv dens howed a 
condensation of 6* dwmet r at its N E \tr imty but this 
h id disappeared on May 24 1 he ncbul ^ ity surrounding 

the nucleus showed chan^ s from one d iv to aniiher and 
on May 24 recalled that surrounding thi 1 leiades star 
Maia 

The SntCTROscoric Binary 0 Auricle — In No 22 
vol 1 of the Publications of th Alle^hctn Observatory 
Mr R H Biker discuss s at length the observ itions of 
0 Auriga, ns a specttosiopic binary Since th* duplex 
chaiacter of this stai was announced b\ Miss Maury in 
1889 many observations hav been m id at Harvard 
Potsdam Pulkowa and Allegheny m an endeavour to 
remove certain apparent anomalies from the observed orbit 
Assuming that the period was 3-9838 da\s Miss Maury 
found from the discussion of some 200 plaits taken at 
Harvard, that there was an apparent retlprocal variation 
of intensity between the two components but Mr Baker 
now shows that this U not so owing to the assumed period 
being slightly in error the two com pom nts were alternately 
muuaentihed The dwcu sion of the Allegheny obs« rvntions 
with those previoush published shows that the orbit is 
practically circular (e-oo±o-oo 3 7) and that there is prob 
ably a slight variation in th** period amounting to oooooio 
da\ or 0-86# per annum The period now given ih 
$ 160027 day# + o 000010/±0-000004 days the present 
elements being referred to the epoch 1005 September 
117324 GMT 

An investigation of the 3 undarv oscillation found by 
some observer* is not confirmed nor was Mr Baki r able 
to find evidence for the disj) rsion of light during it* passage 
through space from 0 Aungc to the earth 

The BRiOHTNEbS of the Sk* — Commenting upon M 
Fabry * recent determination of the brightness of the sky 
Mr Gavin Bums bungs togetlur in No 422 of the 
Observatory the results blamed by various observ* rs thev 
are as follows each value being the brightness of one 
square degree of non ^ d iclit skv expn h&eu in terms of a 
fifth-magnitude star - \ wcomb 1 i 3 Bums 2 Townlev 
2 Antenna 376 F ihiy 14b Mr Burns r marks that 
if as seem# probable the brightness is a variable quantity 
the results obtain *d b\ diff rmt observ rs arc bound to vary 
considerably infer se 

tm Ate UK ac \ it RvriAt velocity Determinations — 
In No 4 vol xvxi of the Astrophysttal Journal Prof 
Frost issues a timelv warning against attributing too great 
an accuracy to pres nt-d t\ determination of radial veloci 
ties A tabulation of twelve vulucs re cntly obtained by 
various observers for Ariturus a simpl* probUm shows 
that they vary lx tween —37 km and —0-0 km whilst 
the extreme rang* for any one observer vanes from 1 3 km 
to 4 * km Prof Fro*t questions if we know the radial 
velocity of any si ir to th*. nearest klloinetrt 
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MARS DURING THE RECENT OPPOSITION . No '7 P 666) by two chart* (Hg >) on one 

of which M Fournier had recorded the feat urea seen 
CO far as can be judged from those yet published the during June July and part of August whilst the other 
^ results accruing from the observations of Mars made showed the increased contrast of the same features later in 
during the opposition of 1909 are in a sense, disappoint August and during September 

ing The favourable conditions of the opposition as It was not until the beginning of the latter month that 
regards the altitude and the apparent diameter of the the accustomed contrasts and details completely reasserted 
planet engendered the hope in many minds that most themselves and permitted the work of confirmation and 
of the outstanding problems in the Martian enigma would discovery to proceed normally 

be solved more or less definitely Yet the camps into M Antoniadi suggests that this masking effect was 
which a r eo- 




divided are still 
at issue, and 
the differences 
appear to be at 
least as sharplv 
accentuated uh 
before To the 
one side the 
eanali are still 
continuous chan 
neli, set out 
with a rectitude 
more or less 
gt*ometrlcal and 
having * oases * 
around the rcser 
v oir s upon 
which they 
appear to con 
verge but to 
the opposition 
these clearly cut 
channels are but 
alignments of 
dark spots 
merged into 
apparent con 
tlnuity by a 
physiol ogical 
illusion 

However 
many of the 
larger features 
are beyond dis 
pute and many 
valuable ohser 
vatlons of their 
appearances and 
cn inges have 
been made since 
July last One 
very remarkable 
phenomenon was 
noted, and has 
been discussed 
by practically 
everv observer 
viz the appar 
ent veiling of 
the planet s sur 
face during the 
earlier part of 
the opposition 
In June Julj 
und August the 
details and even 
some of the 
larger features 
were not dis¬ 
cernible there Fig 1 —'Comparison of th« »pptuwnc* of 1 h* turfac* of Man on diflfarmt datoa In 1909. 

was a general 

lack of contrast between the light und the dork caused bj the interposition of light, cirrus cloud in thep 
oseas Thus M Antoniadi using the S4-cm refractor at planet s atmosphere such cloud being filmy structure 
Juvtay reported (fluff de fa Soc astron dt France and yellowish In colour so that it reduced the usual con 
September 1909, p 386) that, on August 11 and is the trasts without totally obscuring tte features This is in 
surface of Mars was hardly recognisable and it was with accordance with Prof W H Pickering's observations in 
great difficulty that he assured himself that it was the i&95 when he found that his photographs suggested some 
region of the Mer dc Sabller on which he was looking such yellow screen 

M Jarrv Destoges also emphasised the unusual appear The importance of the acknowledged existence oPdobds 
ance of the planet which he Illustrated (Comptes rendus < must not be lost sight of in the discussion as to the aqueous 
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contents of the planetary atmosphere The observations 
of Beer and M&dJer Secern I-ockyer, Denning and others 
of apparent changes caused by clouds have been generally 
accepted as strong evidence for the existence of the cloud 
producing compound of our own atmosphere 
Turning now to the actual observations of features and 
their modifications during the recent opposition we find 


that the diminution and transfiguration of the southern 
polar tap was recognised quite early in the season 

M Jarry Deslogoa observing with a 29-cm refractor 
at Mosstgros (Lojef-rc) recorded (Qstronomische Nad 1 
rtchten No 4340) a dark cutting—shown on the first 
drawing in 1 lg 2 in longitude. 190° on June 20-13 and 
at thp Rivard station Lowdl s crevasse in long 340° was 
easily *e<n cutting right through the cap A largr and 


probably indications of inequalities in the relief of the 
polar areas 

M R Jonckheere ibscrving with a 14 inch refractor 
it the Hem Observatory (Roubaix) also directs attention 
to this feature On August 12 he observed ( Astronomtsch f 
Nachnchten No 4354 p 159) a land become detached 
from the cap although itself still covered with Ice and 
idt ntilied it as Schiaparelli s Novissima 
Ih>le On these grounds he suggests 
(Comdex rendus No 22 vol cxlix 
p 970) that the lands remain 
covered with ice much longer than do 
the seas thus producing apparently 
irregular variations in thp measured 
diameters of the cap when b> the 
planet s rotation suth an ice-covered 
land is brought to the extremity of 
the appar nt ellipse th major axis will 
appear to be longer than win n the 
land is carried further round M 
Jonrkh re s measures of the tap show 
ti» following progr sion —July if> 
32° (Martian ar<) August 15 18 0 
September 17 93® October 18 it 8° 
November 18 10a On September 2 
Argyre II was sren and its position 
drt rmmed as long bo lit —8o° 
this is nearer the pole than it has 
lntheito been placed and M Jonck 
h# 1 re deduces gen rail) that the lati 
tudes ascribed to the polar lands are 
u u dl\ too small Another mass was 
s en on the same ev< mng in long 
T2o lat 84° which apparrntly had 
not be n recorded befor and to this 
M JonckhiHrf gi\es the name Stella on account of Its 
brightness T haumas is the name ^ivui to another 
now land which suddi nlv appeared in the Aonius Sinus 
touching Thaum isia long 1 >0 lat 43 
According to Prof I owell (AifronomMffic Aarfirirhfen 
No 437* P 47) the first snowfall of the season in the 
Martian antarctic region took place on No\pmher 17— 
about two months after th summer solstice—when two 




Fio. 3.—Chart of Man m o b —rrod by M AntooUdi 


brilliant spot near the edge of the cap in long 30° was patches In latitude -65® were seen sn longitudes 100® 

alao seen on July 4 The progressive diminution in size and 190° 

and the changes In form, as observed by M G Fournier M Antomadi also made observations at the invitation 
at the Revard Observatory, are^shown in Fig 3, repro- of M Deslandres with the 33 inch refractor of the Meudon 
duced from a note by M Desloges (CompUt rendus Observatory the third largest refractor m general use 
No 36, vol cxlix , p 1347) who remarks on the increased He observed on thirty nights between September ao and 

rate of diminution about August 15 and suggests that the November 9 but on about five nights only were the 

variations in detail and the time of disappearance are atmospheric conditions really good The results of his 
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observations are shown in the chart here reproduced 
(tomptes rendus vol txlix No 20, p 837), 1 lg $ 

I he most noticeable change since 1907 was in the Syrtu 
Major which he found had returned to its form of 1864 
and 1877 The Lac Moeri* too, had reappeared as a 
large indefinite dark patch and a multiple island was seen 
in the eastern part of the Mare Clmmerlum 
The Solis Locus region also presented man\ striking 
features and, among others M J Comas Sola devoted 
special attention to it (Bull de la Soc astron de France 
November, 1909, p 497) In his opinion the recent opposi 
tion peut fctre considArde comme la ddroute definitive du 
rtsenuj. gtomttrique des canaux 1 
It is in regard to these nil Important canali that the 
battle of observers rages most Intensely Among European 
observers at least there appears to be consensus of 

opinion that the term should be Used in a more restricted 
sense or should only be employed as a generic term 
embracing several species There is too great a diversity 
between the broad persistent half tone patches and the 
narrow evanescent streaks glimpsed for one fraction of a 
second to be lost the next for them all to be grouped 
under the one designation M Antoniadi strongly insists 
on this point (Com^tc* rnidiu vol cxlix No 20 p 836) 
and classifies eight varieties Even then hi does not 
include the fugitive right lmeg visible only for the fraction 
of a second which he considers may be illusions but he 
\ery definitely negatives the existence of any geometrical 
rtscatix of which he finds no trace At intervals of 
exceptionally good seeing he sees considerable structure, 
visible for several consecutive seconds, on the continent! 1 
areas and this he describes as a grey Irregular marbling 
complex and cloudy such a* only an artist could render ' 
The Rev TER Phillips observing at Ashtoad with 
his 12 inch Calver reflector was led to substanti Ul\ the 
same conclusions (the Observatory, No 416 p 463) as 
M Antoniadi regarding the canals 
The necessity for the classification of these features is 
also advanced by M Dosloges who suggests (Comptes 
rendiij vol cxlix No 17 p 664) three species and also 
directs attention to numerous changes observed during this 
opposition The fine eanaux of his third <liss were 
apparently the most affected by the season il changes 
and M Desloges finds it difficult to disbelirv** their 
objective existence one argument advanced in its favour 
is that they all appear to start in small gulfs just as the 
broad, Indubitable dark bands of the first and second 
classes generally have their origins in the larger gulfs 
An encouraging feature of the opposition which in future 
developments may lead to a settlement of this \exed ques 
tion of objective * and subjective phenomena is the | 
advance made by photography In the recording of the 
planet s markings On Prot Hale * striking photographs 
(Monfhlv Notices vol Ixx No 2 p 17O the contrast 
between the dark and light areas is emarknble the bolder 
features standing out with a distinctness usu ill\ een onlv 
on carefully prepared drawings 

Results of great interest were also obtained bv MM cU Ii 
Baume Pluvlnel and Baldet ( Comptrs rendus vol cxlix 
No an p 838) at thr Pic du Midi Ob*ervator\ where the 
londttions are especialh favourable for such observations 
The observers Intend to moke a detailed study of the T350 
images recorded on their set of eighty plates but from a 
brief survey they are able to state that anyone conversant 
with Martian topography would immediately recognise 
nearly all the features observed visually The canals of 
the first order the broader bands such as the Indus the 
Ganges Araxes Cyclops Euphrates &c are all recog 
nlsable but there fs no trace of the geometrical network 
of fine canals recorded visually by many observers 
Whilst in London recently Prof Lowell pointed out 
that while many of the recent photographs form striking 
pictures bv reason of their strong contrasts m the large 
areas the treatment which brings out these contrasts 11 
not that calculated to show also the finer details 
Thus the evidence for the actual existence of the canali 
form ' canals M Is still * mixed *' A number of experl 
enced careful observers still proclaim, with no lack of 
decision that thev exist others just as emphatically state 
that thev are at the most but the physiological Integra 
tfon of tiie elements of a mosaic groundwork which covers 
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the planet P/of Frost states that the 40*mcb refractor 
at Yerkes is too powerful to show them and Prof 
Hale refers to Prof Barnard 0 description of 1894 (Monthly 
Notices, vol lvi No 4, p 166 1896) as inscribing exactly 
what he sees with the 6cKinch reflector at Mount Wilson 
Hus question of aperture is not a simple one Thus 
Prof Lowell has repeatedly stated that a large aperture 
is not infrequently a positive bamer to the seeing of such 
fine details as occur on planetary discs Attached to his 
>4 inch refractor he has a system of diaphragms and the 
first operation in making an observation is to determine 
what aperture is most suitable for the conditions obtain 
mg at th^ moment A similar procedure was followed by 
Dawes whose observations in the sixties of last century 
did so much to forward areography When discussing the 
work with Sir Norman Lockyer—who also at that time 
was making valuable drawings of Mara—Dawes repeatedly 
referred to the conditions of seeing as * a 5 inch night ** 
or ah inch night Ac Asked for an explanation, he 
stated that he often found ft necessary to reduce his npor 
ture which normall) was 8 inches 
Wc also learn from Sir Norman Lockyer that when his 
drawings wtre discussed at the Royal Astronomical Society 
some doubt was expressed because some of the details 
shown thereon were not shown on the drawings made at 
the same epoch by the observer using I*ord Rosse 8 rr- 
fl ctur vet whin the Leiden drawings arrived Iihr these 
details were confirmed 

Thus Prof Frost s somewhat enigmatical statement may 
logicall) be understood to convey a meaning other th m 
that which has generally been ascribed to it and the 
failure of the bo inch reflector to show the straight hard 
sharp lines may not be conclusive evidence of their non 
existence 

So for the employment of the photographic plate has 
not provided the hoped for solution of this special ques 
tion because the exposures necessary are too long 
Each image on the plate Is an integration the moments 
of fine seeing are overlaid by periods of tremor and 
bv their very nature fine lines would be the first to 
disappear it is a cate where negative evidence is of 
little value Nor does It seem logical to say that these 
lines do not exist because their appearance can be 
explained otherwise—physiologically, for Instance Their 
recognition in th< same positions by- independent observers 
at different times points to the existence of some material 
objects and their changes with the change of season 
exclude the proposition that they are completely solid 
marking* Even the suggestion that they are alignments 
of darker spots doe* not prove that they are disconnected 
items In desert areas the streams drv up leaving * water 
holes —app renth disconnected if viewed from a great 
distance—and the e holes are surrounded by vegetation 
throughout the drv season becoming therofore isolated 
objects but the river bed is there and in due season—at 
on Mars—is hlled with water and edged by vegetation 

But their great size their prolific distribution and their 
rectilinear character evtn when seen away ffom the 
planet * central meridi in are phenomena which arc difficult 
to explain in the case of the Martian canals and the 
problem vet remains 

A suggestion made bv Dr Altken of the Lick Observa 
tore might possibly solve this vexed question to some 
extent Prof Lowell s unanswerable argument Is that as 
the * canals are so near the limit of vision It U onlv in 
the very finest atmosphere that they can be seen AH 
observers agree as to the first part of ttys statement and 
Dr Aitken suggests that the second part might b« put tQ 
the test by arranging that such experienced protagonists 
as Prof \\ II Pickering M Antoniadi and Prof 
Barnard should foregather at the Flagstaff Observatory 
and with Prof Ixiwell observe Mars during the next 
favourable opposition The 24 inch refractor is, as Prof 
Lowell ha* demonstrated, a superb instrument and for 
astronomical observations of this character the Arizona 
atmospheric condition* are unexcelled The suggestion is 
a most excellent one and could the arrangement* be 
made the meeting would no doubt lead to an illumination 
of what at present is a very obscure problem 

There are some problem* in astronomy which seem to 
be indeterminate First, we get a positive solution In on* 
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<fir«ction and then appears the amendment which is a 
direct negative as an example one might cite the rota 
tlon periods of the inner planets but one that is nearer 
€0 the present question is the problem as to the spectro 
scoptc evidence for the existence of water vapour in Mars 
Since Huggins compared the Martian and lunar spectra 
in 1867 a number of observers have made similar observe 
dons under various conditions and with contradictory 
results The summarised history of the research is given 
by Prof Campbell in a recent Bulletin (No 169) from the 
Lick Observatory, and the majority of the conclusions are 
in favour of the presence of water vapour bands whether 
the conclusions were supported by the evidence whin 
adequately analysed is the question Obsfrvations made at 
Mount Hamilton In 1804 demonstrated to him that to obtain 
satisfactory evidence they should be repeated at an altitude 
sufficient to escape the greatest possible proportion of the 
terrestrial atmospheric effects and to this end he 
examined the conditions obtaining on the summit of Mount 
Whitney the highest point m the United States in 1908 
The preliminary survey satisfied Prof Campbell as to the 
atmospheric conditions and he decided that if the ncces 
•ary money could be obtained for shelters and equipment 
an expedition from the Lick Observatory should take 
advantage of the favourable opposition of 1909 to carry the 


posed of hoar frost demanding a small quantity of vapour 
would probably not be out of harmony with his observa 
tions In Bulletin No 43 of the Lowell Observatory Mr 
Abbot s report is quoted to the effect that he and Prof 
Campbell were on Mount Whitney during unusually un 
favourable weather under conditions which would probably 
not be met with at that season one year in ten ihis is 
important because no matter how much of the theoretical 
water vapour content of the terrestrial atmosphere was left 
below it is absolute evidence that water vapour was 
present In quantity, above 

1 he Mount W hitnev pi itrs at the most only afford 
negative evidence and it is not contended that they do 
more Thus the question of water vapour becomes one of 
amount rather than of existence or non-existcnce and its 
settlement is rather academic tlnn practical there is no 
| doubt as to the difficulty of securing absolute evidence— 
so many variables have to be eliminated before the sought 
for residual Is attained 

But as stated above the question is now generally 
accepted as settled m favour of the presence of water 
vapour in the Martian atmosphere The darker edge of 
the melting snow caps thr* proved existence of clouds, 
md the changes of intensity and shape of many features 
point definitely to the exist* nee of a fluid material and 
without an\ violent assumptions to 



that fluid b ing vvat r \\ * not** thit 
Prof C nmpbell sugg M tint the 
observed ullowish colour of the clouds 
mav indicate for them some other 
1 hemic il compound than H O but if 
ihi is mi should not the spf* trum of 
M cr mdu ite some othi r absorption 
whtih 1 not mentioned 

W II LIAM h Rolstos 


THE RESEARCH DEFFM E 
SOL1F1 \ 

'T'lll 'inmnl Hinting of the Re 
* s ir h l) fence Noli tv was held 
on hridti June , il the Royal 
( oil g of I hysinan end wai verv 
hi*, h it tended Ih hair was 

Itktn b\ th*» b irJ of (. r mer pitsi 
dent of the sot u l\ The other 

*p ik 1 w r the Hon Svdney 
Hull md chainnm f committee Sir 
Ruhird Dough 1 >well Nir Dxvid 
Bruce Mr Anihonv Hop il twkms 
ind Mrs Sclurli l Ihe work and 


Fio 4—X mporary Observatory on M unt Whnney.for the i nvwtlgau on of ter* vapour In the ^ hi r iture of the society are by 

etmotphtra /Menu rhi lime vv 11 known to the publiL 

ind 1I1 annual report hows 1 great 

research a step further A* Is usual in and one might increase in the membership »nd in the \teni of the 
say, peculiar to America, funds were forthcoming with work 

the result that at the end of August 1909 the summit of Perhaps of all the spe dies the most interesting was hir 
the mountain wa* occupied by an especially equipped David Bruce s account of hi** ob rv itions on the African 
expedition ready to take spectrograms when the conditions sleeping sickness and other African diseases In 1903 it 
of Mars and the moon were favourable had been hard or impos ible to pcrsuid** the Uganda chiefs 

Such spectrograms six in number were secured on the that the sleeping sickness is earned bv the tsetse nv But 
nights of September 1 and a and it is to the discussion these same so-called uncivilised natives whose untutored 
of the evidence afforded by these that Bulletin No 169 is minds could not pcrhips it once grasp the position a few 
devoted This evidence does not appear to be positively vears later were so convinced of the truth of whxt we told 

conclusive, but Prof Campbell deduces that the quantity thi-m that thev cleared iht HU shore and isl inds of their 

of any water vapour existing In the equatorial atmosphere | inhabitants with the ri^ult that so far as I am aware 
of Mars at the time these observations were made was too 1 at present not a single n*nv 1 »se of sirepmg sickness is 
slight to b« detected by present spectrographic methods being contracted 111 l g'indu proper ind th toll of hum in 
it Is difficult to conceive that the quantity of vapour i uves to this plague has ceased to be p*ud This toll has 

above unit area on Mars could exceed or equal the quantity I been estimated at 200 000 out of a population of 300 000 

of terrestrial vapour above the same area of Mount I In one island alone Buvuma with a population of 32 000 

Whitney ,f iS 000 are reported to have perished From this fact 

It should ba remarked here that the altitude of the Sir David Bruce went on to speak of experiments which 
summit of Moupt Whitney is 14 501 feet, and according had shown how long the fl\ once infective mav remain 
to Hann’s empirical formula, 0*79 of the terrestrial water Infective and of the question of the mfectivitv of animals 
vapour would be below A photograph of the shelter and Then he referred to a disease which destrovs 70 to 80 per 
part of the equipment is reproduced from the journal of cent the calves born in Uganda the cause and the 
the Royal Astronomical Society of Canada in Fig 4 nature of this disease hxd been discovered bv experiments 

Prof Campbell expressly states that it Is not contended on enimals 4 Bv animal exp< rmientatian \vc found out 
that Mars has no water vapour and that polar caps com the nature of several of the most important diseases of the 
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domestic inimals id Uganda and on more than one occasion 
nipped an epidemic in the bud thus earning if they had 
known it the gratitude of the animals themselves * 

Of no less Interest was his account of muhlnyo a 
fever among the Uganda natives which had been mis¬ 
taken by clinical observation for diverse other fevers 
The Sleeping Sickness Commission by animal experiments 
tion proved it to be practically Malta fever and further 
proved that the germs of muhmyo were present in some 
of tlv* goats from an infected district rfe evidence thus 
appears complete that the fever like Malta fever might 
be transmitted in the goat’s milk 
Finally Sir David Bruce spoke of the discoverv that the 
common sand fly is capable of transmitting simple con 
tmued fever Here the experiments were made on volun 
teers in the cause of science The study of the habits 
of the sand fly is being pursued with energ> and I hope 
that within a short time simple continued fever will have 
disappeared as completely from Malta as Malta fever has 
done Of the completeness of the disappearance of Malta 
fever from our army in Malta since the goat s milk was 
prohibited the following figures are proof —in 1905 there 
were 643 can* s in 1906 147 In 1907 11 in 1908 5 
in 1909 1 and in iqio thus far o 
We hope that the Research Defence Society will see to 
it that such a record of the experimental study of diseases 
sh lU not be allowed to drop out of the public mind 


METEORIC FIREBALL OF JURF i 

{"T M of those brilliant meteors which often appear in 
the twilight of our nudsumrmr skies was seen on 
^fnlnesdav June 1 at 0 40 p m Th< itrnosphere was 
fnirlv cli ir and the object formed a fin* spectacle to many 
pt rson* in the southern counties of Lngl ind Fxcellent 
d siriptun of ih appan nt pith it tnver rd have come in 
from various plat including Covmtrv Bristol Cheshunt 
(11 rfs) and h ding Svd< nham and H< rnc Hill London 
Hie meteor was much mon brilh mt than Jupiter and 
a it silk'd slow 1} along it apparent l\ changed its colour 
from elettrlc blue to gold and threw off 1 bhori trail of 
rr^ddish sparks Viewed from thi metropolis tin observed 
flight was a descending one from wtst to northwest and 
thi whole trajectory occupied about four seconds 

Then is no doubt that tht meteor was directed from a 
radiant near Antares In Scorpio which has furnished many 
June fireballs in past years Its height was from about 6a 
to 48 mlks und the path of some 100 miles traversed at a 
\ locitv of about 34 miles per second 1 irst visibl) appear 
ing over n point near Chippenham it passed to north west 
crossing the Severn and disappearing south of Montgomery 
in Walps Other reports will doubth ss come to hand and 
t nable this result to be Usted but it cannot be fur wrong 
I he fin ball supplies further corroboration of the activity 
of the Soorpud shower and of the almost unique hrillmnc> 
of its meteors There was a fireball seen m Scotland by 
several observers on Maj 34 at nh and tins had a 
height of about 70 to 44 miles over thp sea north of Ire 
lund This object also was directed straight from the 
ndiant in Scorpio 

W F Dknmng 


INTERNATIONAL CONGRESS ON TROPICAL 
AGRICULTURE AND COLON IAJ DEVELOP * 
MENT 

A NOTE on the organisation of this congress was pub* 
- lished In Natukb of April 7 and it Is only necessary 
to say now that the congress was arranged by the Inter 
national Association of Colonial Agriculture with the assist 
ance of tfie Belgian Society for the Study of Tropical 
Agriculture British contributions to the congress were 
provided for by a British committee Including agricultural 
and forestry officials throughout the Empire and of which 
Prof Wyndham Duns tan FRS, was president and Dr 
T A Henry secretary 

The congress met from May so to May 33 In the Palais 
dr C ongrts of the Brussels Exhibition The date of the 
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first meeting coincided with the funeral of the late King, 
so that the president Colonel Ihys merely declared the 
congress open and the meeting was adjourned as a mark 
of respect to the memory of His late Majesty 

The work of the congress was divided Into three 
sections (1) dealing with agriculture and forestry 
(-; with animal industries and (3) with labour, transport 
and trade Altogether nearly 200 reports and papers were 
presented to the congress and of these more than one- 
third were submitted through the British committee It 
Is only possible to refer briefly to a few of the more 
important matters discussed 

In July, 1909 the International Association appointed 

General Reporters to collect Information on various 
subjects connected with tropical agriculture and to pre¬ 
sent reports on them to the congress and the reading and 
discussion of these reports occupied much of the time 
df voted to sectional meetings 

Prof Dunstan submitted a general report on the prac 
tical results of cotton cultivation in various countries with 
observations on the scientific and economic causes of its 
success or failure He pointed out that the successful 
development of cotton cultivation in West Africa and other 
suitable territories in the future will depend on the 
establishment of n variety of cotton suited to the country 
and to the requirements of manufacturers and that this 
can bc*5t be achieved by persistent scientific work carried 
on b> ( overnment The position of cotton cultivation in 
the United Stabs Egypt India and other producing 
countries was then irviewcd Prof Dunstan also pre 
sented special reports from countries In which cotton 
cultivation is carried on commercially or experimentally 
each of these recounting the difficulties met with and the 
experimental work in progress in the area considered 
These reports were contributed bv authorities on cotton 
cultivation in each of the countries dealt with 

A similar inquiry on the rubber plants of tropical 
countru s resulted in the presentation of a number of 
reports each of which dealt with the rubber plants native 
01 introduced of the country considered the methods of 
obtaining rubber therefrom and m most cases the 
Improvements needed in native methods of preparation 
Reports from the following countries were submitted - 
Belgian Congo (MM Kindt Pynaert and GhUJam) 
French West Afrin (M Yves Henry) British West Africa 
(Mr H Brown) British East Africa (Mr A C Mac 
donald) German African colonies (Dr Warburg) Java and 
Sumatra (Prof Berkhout) Mexico (Scftor Flores) Brazil 
(Scftor Argolo) &c Special papers were also contributed 
by Dr Heim (Rational study of rubber plants) and 
Prof Camiod) (New method of preparing Castillo* 
rubber) 

Other inquiries undertaken were the place of botanic 
gardens in agricultural research In the tropics and legls 
lation against the spread of insect pests and fungaSd 
diseases but comparatively little progress was made 
with theiw though special reports In connection with 
the first named were submitted by M Capus for Indo- 
China and by Profs A Fngler and G Volkens, of 
Berlin 

Apart from these reports, many papers were submitted 
on more general subjects Mr A E Humphries read a 
useful paper on the wheat requirements of the United 
Kingdom in which he outlined the characters which millers 
in this country seek in imported wheat Mr I B PMe- 
Evans described the results of Investigations undertaken 
in the Transvaal with a view to the development of rust 
resistant cereals and Mr Guthrie, of New South W&te* 
submitted two papers one describing chemical investiga 
tions in connectidn with the production of improved wheats 
and the other giving an account of the work of the late 
W J Farrer who Initiated wheat-breeding work in New 
South Wales Only two paoers on tobacco were Sub¬ 
mitted one by Mr Odium of Rhodesia tiescribing the 
cultivation of bright pipe tobacco and the other by Dr*. 
Henry and Auld on the bur Mag quality of tobacco, In 
which they pointed out that defective burning quality \m 
one of the first difficulties met with in growing tobacco 
in a new country and showed as the ♦result of numerous 
analyses of tobacco ash that good burning depends on fee 
nature and quantity of mineral constituents in the leaf aik| 
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eventually, therefore, on the composition of the soluble 
components of the soil and the manures applied Mr 
R N Lyne presented a paper on the causes contributing 
to the success of the Zonzibtu* clove industry in which the 
importance of soil and climate in this connection was 
insisted on and not less the success of the Arab proprietors 
of the plantations in accommodating their business methods 
to the habits of the native population 

Dr S S Pickles submitted a paper m which the 
characters and composition of the essential oils obtained 
from a large number of Cymbopogon grasses grown in 
Ceylon were given These results are of great Importance 
in -connection with Dr Stapf s recent botanical revision of 
this genus 

In section 2 the principal topic of discussion was the 
essential factors in the acclimatisation of European cattle 
in the tropics on which useful reports were submitted by 
M Meuleman who is General Reporter for this inquiry 
M Douarchc of Tonquin M Peralta for Costa Rica 
Mr Jarvis for Rhodesia and«Prof Carmody for Trinidad 
The only general paper read in this section was one bv 
Mr Barwick of the Imperial Institute on African wild 
silks 

The papers submitted in section 3 were of economic 
and administrative important e rather than of scientific 
interest though reference may be made to the reports 
mainly by officials in British colonies submitted by M 
Bata tho Reis on agricultural labour conditions in the 
tropics 

During the congress a special meeting of the Inter 
national Association of Colonial Agriculture was held at 
which Prof Wyndham Dunstan director of the Imperial 
Institute wis elected president of the association in 
succession to M dc Lanessan formerly Covernor of lndo 
China who had held this office since the foundation of 
the association in 1905 


INDIAN PALtfONTOIOGY 

# T'HE Geological Survey of India continues to publish 
A well illustrated and exhaustive memoirs on tho fossil 
invertebrate faunas of the region with which it deals 
Two more on the Himalayan Trias have lately appeared 
and are of much interest for study in connection with 
recent work on the Tnatsic fossils of other areas The 
first memoir (Palaeontofogta Indica ser 15 vol vi 
No 1 1909) on the Lower Triasslc Cephalopoda from 

Spiti Malla Johar and Byans was begun several years 
ago by the late A von Krafft who collected much of the 
material It has now been revised completed and brought 
up to date by Prof C Diencr It begins with a synopsis 
of the marine Lower Tnassic formations of the Hima 
la>as which are proved to constitute a remarkably com 
plete senes The detailed descriptions of the fossils which 
follow show that at least four distinct and successive 
faunas occur in the rocks of the district under considers 
tion Of these the lowest or earliest is perhaps the most 
Interesting because it seems to represent the dawn of 
Triasslc life m the sea It Is noteworthy for the complete 
absence of the numerous types of PaUbozoIc Brachiopoda 
which are the predominating element in the Permian rocks 
of the Salt Range and the Himalayas Both In the Alps 
and in the Himalayas the Permian and Trias are con 
oected by an uninterrupted sequence of sedimentary 
deposits The second memoir by Prof Diener (loe at 
No 2) is more special treating of the fauna chiefly 
Cephalopoda of the Thaumatornnus I Milestone of Paink 
Honda He returns to a discussion of the age of this 
limestone and shows that enough of Its ammonites are 
Identical with (or closely allied to) species found in Europe 
to justify Its correlation with the Julie horizon or zone of 
Ttachycevas aonotdts 

Another memoir lust received from the Geological Survev 
of India though dated 1908, contains a valuable descri|>- 
tion of die Devonian faunas of the northern Shan States 
t>y Mr F R Cowper Reed (Pulaeontologi* Indica N S 
V0 L w 5 ) fossils arp chiefly corals Bryozon 

and Brachiopoda with only few representatives of other 
groups but they constitute the richest collection of 
Devonian age hitherto described from south-eastern Asia 
Most of them were obtained from Padaukpin and man> 
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appear to be identical with European species which 
characterise the lower part of the Middle Devonian The 
marine faunas of Middle and Upper Devonian times prove 
to have been remarkably cosmopolitan but in all cases 
as at Padaukpin and other places in eastern Asia there is 
also a local elun nt giving thun a special character 


UNIVERSITY AND EDUCATIONAL 
INTEI LIGENCE 

Camukuxh- Mr K 11 Ra tall of Christs College 
has been appoint! 1 tl additional demonstrator in geology 
from June 1 1910 to May 31 1915 

1 he «lectors to the 1 r ink Smart studentship in botany 
noli<< that they will shorth proceed to the election 
of a student Any ^ruluaN of the utmirsity is eligible 
for the studentship provul xl that not morr than fourteen 
compU tc terms ha\e (lap d after his first term of res! 
dence The suca ssful cundidatc must devote himself to 
research in botany under the direction of the professor of 
botany The studentship is ordinarily tenable for two 
years The student is In spinal easts eligible for re 
appointment for a third yenr he may be appointed for one 
year only The value of the studentship is 100J per 

annum A candidate mu t send his name, with a state 
ment of the course of nsrnrch which he proposes to under 
fakL and such 1 vidf nr< of his qualifications as he thinks 
fit to the Vice-Chant i llor Pembroke College lodge on or 
before Tuesday June 21 

Oxford —In a convocation held on Tuesday afternoon 
June 7 in the Sheldonmn Theatre the Chancellor of the 
University Lord Curzon of Kedleston presiding the 

honorary degree of DC! was conferred on «x President 
Roosevt It who then procix iled to d< liver the Romanes 
lecture Taking as the subject of his discourse Biolo¬ 
gical Analogies in History Mr Roosevelt enlarged upon 
the phenomena of th( ri « and extinction of spicks 
especially instancing the history of the mammalian fauna of 
South America from the bouni epoch inwards and draw 
ing parallels between the rh inges taking place in the 
loursc of evolution among the lowir mini il ind the \hissi 
ludes of human polm d ocieti Thi in itmrnt of the 
subject was int<r<*tinf, and suggistiw *nd the beturer 
met with a cordial reception 

A telbtram from the Timet Ottawa orrespondent on 
June 2 announced that a commission has been appointed 
by Federal authority to Investigate the need for tcchmcnl 
education in Canada Mr J VV Robertson late principal 
of the McDonald Agricultural Collegr has been appointed 
chairman of the commission 

The current issue of the Batter si a Polytcehnu, Magazine 
is a double number with an unusually varied and interest 
ing table of contents Instances are given in one of the 
articles of the lively interest shown bv King Gcorgp and 
the late King in the work of the polytechnic Among 
other contributions are an 11 count of Brennan s mono- 
rail and the biological disposal of sewage J he reports 
of the doings of the clubs and societies of the polytechnic 
are good evidence of the activity of the institution 

By the will of the late Mr Isaac C Wyman of Salem 
Mass a graduate of Princeton College who died on 
May 18 last must of his estate suys Science is bequeathed 
to Princeton Univcrsiiy The daily papers estimate the 
value of the bequest to be from 400 000/ to 2 000 0001 
From the same source wc learn that the Jefferson Medical 
College of Philadelphia has received a gift of 12 000I from 
Mrs M G Horwitz daughter of tho late Prof S D 
Gross to endow the Samuel D Gross Chair of Surgery 

The fifth issue of the Girls School Year Book (Public 
Schools) is now available and It may be remarked that 
the annual is for the first time the official book of refer 
ence of the Association of Head Mistresses The book 
continues to be useful providing parents schoolmistresses 
and girls themselves as it does with trustworthy informa 
tlon respecting secondary education for girls The second 
part of the work deals chiefly with the future career of 
girls on leaving school and will appeal specially to parents 
and guardians since the particulars given are of a 
thoroughly practical natun 
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SOCIETIES AND ACADEMIES 

London 

Royal Society June 2 —Sir Archibald Ceikic KC.B 
president in the chair — -L S Dud gip n, P N Pauftton, 
and H A Y Wilton The influence of bacterial endo¬ 
toxins on phagocytosis (preliminary report) Extracts 
were prepared from most of the common pathogenic 
orgam&ms b> grinding them up in the presence of sterile 
sand or glass and adding a definite amount of sterile salt 
solution this was then centnfugallsed at high speed and 
the final supernatant layer employed as tne endotoxin 
7 hi Action of the Endotoxic Substance on the Leucocytes 
— rhr Authors experiments although limited failed to 
indicate that there was any direct action on the leucocytes 
as In no instance was there any appreciable variance from 
thr control experiments The Action of the Endotoxic 
Substance on the Serum —The following facts were evident 
as a result of these experiments —(i) that the endotoxic 
bubstance was capable of exerting a specific action on the 
serum m a large proportion of cases (a) that the endo 
toxic substance was unaffected by host (3) that dilution 
of the endotoxic substance correspondingly diminished Its 
toxic effect upon the serum but in a few instances when 
diluted it appeared to play the part of stimulin so 
that the degree of phagocytosis was far greater than In 
thf> control experiments — Prof M E Armstronc and 
L Frankland A r ms tro ng The origin of osmotic effects 
III —The function of hormones in stimulating enzymic 
change in relation to narcosis and the phenomena of 
degenerative and regenerative change in living structures 
V\ hen a leaf of cherry laurel Is exposed to the vapour of 
an anesthetic, hydrogen cyanide is at once liberated as 
this Is easily detected by means of Gulgnard’t sodium 
picrate paper the liberation of the cyanide affords a 
delicate indication of the occurrence of enxymic change in 
the leaf Not only the common anesthetics but most 
organic vapours appear to act as excitants eg toluene 
volatile alcohols and especially ethereal salts of acids of 
the acetic series Ammonia is very active and It is note¬ 
worthy that even carbon dioxide hydrogen cyanide and 
benzaldeh) de condition the breakdown of the cyanophoric 
glucosidc in laurel leaves When solutions are used it is 
found that weak solutions of mineral acids alkalies and 
most Halts are inactive but the simpler organic adds 
mercuric chloride cadmium iodide and sodium and 
potassium fluorides all pais into the leaf from solutions ' 
Apparent!) the behaviour of the laurel leaf resembles 
very closely that of the barley grain (cf Adrian J Brown 
Roy Sot Proc, B 1909 vol lxxxl p 8*) It is pro 
posed to divide substances other than colloids into two sub¬ 
classes according as they wiU or will not pass through 
differential septa such as occur in the barley grain and the 
laurel leaf also to apply to the former the term hormone 
introduced by Starling The change brought about by 
hormones may be attributed largely but not entirely to 
the Influence they exercise la causing alterations in conceit 
tration of the fluids within the leaf Experiments are 
adduced showing that water actually passes Into the leaf, 
together with the hormone also that not only u hydrogen 
cyanide liberated and water absorbed but that the amount 
of reducing sugar In the leaf is Increased The hypothesis 
Is advanced that when substances which are not attractive 
to water are introduced into the living cell they exercise 
stimulative effects that are primarily mechanical molecules 
sf the hormone being interposed between the molecules in 
the cell and the activity of the medium raised by the change 
in the osmotic state so that a flux of water from other 
regions takes place Possibly the mere dilution thus 
rifected is determinative of change contact being estab¬ 
lished between hydrolyte and hydrolyst degenerative 
rhanges arc set up which tend to Increase )n Intensity as 
*he product**of change in turn exercise a similar stimu 
lativc Influence gradually ensymet are set free which can 
attack the various hydrolytes stored in the cell The 
phenomena of change In living structures especially 
muscle and nere tissue are considered from this point of 
wiew also the phenomena of narcosis, the regulation of 
respiration and the physiological effect of alcohol and of 
drugs generally It is pointed out, also that the hypo 
thesis may afford an- explanation of a number of more 
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recent observations on plant metabolism Partially 
sterilised soils for example which Russell has shown to 
be so fertile are rich both in carbon dioxide and ammonia 
it is suggested that these are two factors of prime import 
once as stimulants of plant growth for a similar reason, 
sulphate of ammonia may have special value In comparison 
with other nitrogenous fertilisers The deleterious effect 
of grass growing over the roots of fruit trees may be 
more or less due to the removal which the grass effects, of 
ammonia and the consequent withdrawal of the stimulus 
which this hormone affords to the roots of the trees — 
Dr R O Klssmsn The direction of motion of an 
electron ejected from an atom by ultra violet light Experh 
ments were carried out to see whether the kathode radios 
tion from substances exposed to ultra violet light moves 
imtiallv In the direction of propagation of £he light Thfe 
amount of kathode radiation from a platinum film de 
posited on a quartz plate In a discharge tube was measured 
with the film facing the source of ultra-violet light and 
with it facing In the opposite direction It was found that 
if the intensity of the pencil of light used is denoted by 
unity the Intensity of the light after passing through the 
quartz plate and film is 055 and if we denote by unity 
tne intensity of the kathode radiation from the film when 
it faces the source of light, the intensity of the radiation 
a hen the film faces in the opposite direction is 1 15 Since 
the intensity of the light decreases as it passes through 
the quartz plate and platinum film it follows that tne 
larger leak in the latter case than in the former would not 
be obtained if the kathode rays were ejected equally in all 
directions but might occur If they have n component In the 
direction of propagation of the light —Sir William Oroskss 
Scandium part 11 This is a continuation of the paper 
read in 4 pril, 1908 in which, after describing the mode 
of extracting scandla from the mineral wllkite the prln 
cipal salts twenty three in number were described their 
formula: ana analytical results being given in detail The 
scandla used in the preparation of some of the salts now 
described was not absolutely pure Chemically no other 
earth could be detected in it but the spectrograph revealed 
traces of yttria and ytterbla These traces could have been 
removed by one or more operations but the author thought 
;t advisable tc leave them in for the following reasons 
in each operation of purification some Ion Is unavoidably 
Incurred and when chemical reactions are Insufficient to 
find the other earths it is not worth diminishing his lessen 
ing stock of scandia for the sake of academic purity The 
chief reason however for leaving these traces in 11 that 
they might afford evidence of a difference of behaviour 
between one earth and another in the presence of somfc 
of the adds used After each quantitative determination 
the scandla was dissolved In acid and a spectrogram taker 
to see If yttria or ytterbia were present Ths residual 
earth was then collected from the mother liquor and 9 
photograph taken of its spectrum A comparison of the 
pair of spectra shows at once if any separation has beep 
effected between the earths present Wpen separation U 
apparent further experimentation on a larger fccale is ro- 
seived to a future occasion The follpwing salts are 
described and details of thdr analyses gnfen -r-scandiuip 
borate scandium mono-chioroacetate, scandium lactate 
scandium fumorate scandium o/ 9 -dlbromopropionate, 
scandium citrate, scandium orthochlorpbenzoate scandium 
motanltrobcnzoate scandium phtbalate, scandium tetra 
chlorophthalate scandium % nltrophenylV-tolylamlne-^ 
sulphonate and scandium octamethyhetramlnodlhydroxy 
paradixanth}lbenzenetetracarboxylate More tlym oncost he 
author has been asked why he chose such out-of the Way 
acids wherewith to prepare scandium salts He gives his 
chief reason Attempts on several occasions have been 
made to discover a means of separating some of the “ rare 
earths from their companions by forming compounts 
with weak organic acids. Thus in 18971, Kotmann 
employed citric acid In the separation of thorla Urba*n 
used acetvlacetonate of sodiums,for the same purpose 
Metzger tried maleic add cinnamic acid, picric add, 
phthalic acid and fumaric acid In 1904 NeJsh trfpd many 
organic acids for the separation of the rare earthSi flhlefly 
thorla. Among other adds he tried gallic tannic citric 
salicylic oleic linoleic paratolulc ox> isophthallc, benzoic 
meta ortho- and para nitrobenxolc and fumade Of 
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these oietanltrobencoic acid proved most effectual the 
process being capable of accurate quantitative results 
Soon after those experimental pajiers appeared the author 
commenced similar researches hoping to find an organic 
reagent which would be a precipitant for some of the yttn 1 
•artns—if not with quantitative accuracy at all events with 
•ufficient separation to allow a fractionation method to be 
based on the reaction His results not being sufficiently 
definite were never published but as the organic acids 
were m his laboratory when the scandium research was 
commenced he preferred to use these acids of which the 
purity and the history were known rather than start afresh 
with acids of unknown history —J lustlM Flow of 
water In curved pipes Experiments were made on a 
flexible tube with the object of ascertaining the increased 
resistance to the flow of water which is due to the curvl 
linear motion of the water in coils of uniform radius The 
tube which was about 0*37 cm internal diameter in its 
normal condition was sufficiently small to admit readily 
of experiments both below and above the critical velocity 
In order to separate the effect of curvature and change of 
cross-section special apparatus was employed 1 to change the 
section of the straight tube from circular to oval form 
Comparisons were made between the flow in the straight 
tube and the flow in the tube when it was colled the 
straight tube and the colled tube being of the same form 
and area of section The results obtained show that — 
fa) The flow in a straight flexible tube of circular section 
follows the laws of flow in metal tubes as investigated 
by Prof Osborne Reynolds and that the velocity at which 
turbulence commences is given by Reynolds s formula 
(6) The critical velocity which is so well marked in the 
flow in a straight tube appears to be entirely absent when 
the tubp is coiled that is to say the index law for straight 
tubes does not hold for coiled tubes (c) Hie increased 
resistance due to the curvature of the tube length is repre¬ 
sented by the formula (AV/V) -CR- 1 where dV is the 
loss of velocity due to colling the tube V u the velocity 
In a straight tube of the same form and area of section 
R is the radius of the coil and C Is a constant for any 
given velocity V but both n and C vary with V —Prof A 
Dandy and G E Nlcholl* The occurrence of a 14 meso 
coelic recess in the human brain and its relation to the 
sub-commissural organ of lower vertebrates with special 
reference to the distribution of Relssner s fibre in the 
vertehrate series and its possible function The authors 
find in the adult human brain a small cavity lined by 1 
characteristic columnar epithelium imbedded in the roof 
of the iter at the hack of the posterior commissure and 
in dose relation to this another irregular cavity which 
apparently represents the remains of a communication with 
the lutoen of the iter In the five months foetus this com 
munic&lon is stilt widely open and the cavity in question 
Is evidently part of a structure lying beneath the posterior 
commissure and corresponding to the so-called epen 
dymal groove of lower vertebrates For this structure 
the nuthois now propose the more distinctive term sub¬ 
commissural organ ” It consists in the human foetus of 
two bands of high columnar epithelium with deeply situated 
nuclei invaglnated posteriorly Into the roof of tne tter to 
form a 4 mesocoplic recess ” as in certain lower vertebrates 
In the adult man it Is in a vestigial condition, being re 
presented by the mesocoelic recess alone In the chim 
panzee the sub-commissural organ Is better developed than 
in man and the mcsoctfiiic recess still opens into the lumen 
Of the t ter in the adult the recess itself having a diameter 
nearly ten times as great as in the human subject The 
condition of the sub-commissural organ in the cat and the 
mouse Is also described and figured for purposes of com 
parison In these two types it is very well developed and 
there Is also a Relssner's fibre The latter In the cat 
(and probably also in the mouse) breaks up into slender 
branches which are connected with the modified epithelium 
of the sub-commissural organ oxnctlv as in lower verte¬ 
brate* (eg lamprey frog) Considering this well-defined 
illation of Relssner s fibre to the sub-commissural organ 
it seems highly Improbable that In man where the sub 
commissural organ is reduced to a mere vestige altogether 
•J 11 * off from the remainder of the cavity of the brain a 
Rciwner s fibre exists It is maintained that these observa 
nons support the view already put forward that Relssner*s 
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fibre has a met hantt al and not a nervous function and 
that in connection with the sub-coinmissural organ it 
tor nu an apparatus for lutom it it illy regulating (in lower 
types) the rnxure of the vertebral column this function is 
supposed to have bnomc ob 1U tc with the assumption of 
the erect position and the loss of the tail 

Zoological Society May 24 Dr Hemy Woodward 
IRS, vice-president in the chair —D G Llllla 
Observations on the anatomy and general biology of some 
members of the larger Cetacea inis paper was the out 
come of seven weeks spent at the Irish whaling station 
during the summer of 1909 I he object of the visit was 
to make a preliminary survey of the opportunities which 
arc now offered for a stud) of th larger Cetacea by the 
recent establistun nt of whaling stations off the shores of 
the British Isles A list was ^iven of the species captured 
at the Irish station during the two years of its existence 
with notes on the species Halm noptera musculus Linn , 
B stbbaldn Gray md Physi i r tuacroccphalus Linn 

which were seen by the author I he piper also contained 
observations on the oicumm.** of hairs in whales the 
auditory organ of the Bil etioptera the asvmmetry of the 
odontoecto skull and a fi w n marks upon the habits of 
whales In conclusion itt nl i< 11 wis diretfd to the pre 
sent difficulty in obtaining inform ition as to their method 
of copulation period of ^ umn rate of breeding &c 
and a means of overcoming this difficulty was suggested — 
C F ItoiiMSlst Collection of rotifera made by the 

third Tanganyika expedition 11)04-5 Amongst the sped 
mens brought back by Dr W A Cunnmgton were a 
number of tubes containing fine surface plankton nettings 
from Tanganyika and other lakes of that region These 
the author searched for rotifera and the result was con 
tuned in the present paper From Lake langanvika only 
eleven species were obtained all already known In other 
parts of the world whilst the River Lofu which enters 
the lake at its south western corner yielded twenty three 
species one of which is a very remarkable new kind In 
Lake Nyassa only six species were found and a single 
gathering of Victoria Nyanzn yielded nine species This 
collection is interesting and important from the fact that 
no previous record of rotifera from Lake Tanganyika had 
been made and very few species were known from the 
Central African region—J Ritchl* (1) Ihe hydroids of 
the Mergul Archipelago collected by Mr J J Simpson 
and Dr R N Rudmose Brown (2) the hydroids of 
Christmas Island collected bv Dr C W Andrews 
FRS The chief interest of these two papers was 
faumstlc Tn the former thirty species were recorded in 
the latter thirteen It was apparent that the hy droid fauna 
of the eastern Indian Ocean of which hithprto little had 
been known lacked distinctness and that its closest 
affinities were with the faums of the neighbouring Malay 
Archipelago and Australian areas 

Institution of Mining and Metallurgy May 26.—Mr 
Edgar Taylor, president In the chair —T J Moovnr A 
standard series of screens for laboratory testing This 
paper represents an attempt on the part ef the author to 
reconcile the conflicting elements in the existing senes of 
screens such as the common * series Rittinger s 
Richards s De Katbs's and the i M M Standard Screens, 
and to present in their place a cube root senes for 
which he claims merits hitherto wanting also to present 
a practical mechanical method of making screen analyses 
With these ends in view after a brief reference to the 
functions required In laboratory screening the uuthor pro 
ceeds to analyse in detail the various senes of screens 
mentioned and of his proposed substitute and to compare 
them with silk bolting cloth Subsequently he directs 
attention to a machine calculated to simplify the operation 
usually accomplished by meins of hand sizing tests An 
ample bibliography coni ludes the paper—H Stftdlsr 
Grading analyses and their application This paper give* 
in detail the results of a number of tests made bv the 
Mines Trials Committee in South Africa from which the 
author proceeds to show how thp various portions of certain 
standard sizes of particles may be valued in units of energy 
which will allow of an exact expression of the efficient\ of 
the crushing operation for purposes of useful comparison 
He claim* that the most ritionnl and logical system of 
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classification into grades is uiuloubtully to buse it on the 
rnluilion of thr \ ohmic or weight of the particles xqd for 
this purpose hi rxJiui!* the cube of the unit successively 
b\ one half its volume thus obtaining a reduction scale 
in thf common ratio of 2 or bv eliminating alternate 
grad s pref rnbh in thi ratio of 1/4 lhe scheme does 
not standard) tin scrims *y such but establishes an 

unerring standard fir thf siring and tlxssifving of the 
srrotn produrts into gride ind is consequently valid for 
screens of am d< script 1011 indi pendent of purely pructical 
and comm*n id ron idcrations An examination of the 

practical npphe ition of grading analyses follows and as 
a result of the trials made the author stilts that mvesti 
gntor are now in a position to det< rmin* with a com 
par iti\ h hi^h d gree of accurnt \ th rel itive merits of 
difTi n nl crushing apphmcps or tin nitdiiniinl efficiency 
of oru and thu ame machine working under \ irvin^ con 
dition T \ Rickard Standards ition of bullish 111 
fethnml litinturr The author prop sis against the 
corruptu n c f thr I iijji li language md pi ads for more 
exact cl fim I ion in leilmicnl literature lie dr als in detail 
with vanous aspects of the subject giving examples of 
thr f lulls to which he makes objiclion as for instance 
spurious words adopted from othi r i allmgs \ulgansins 
or slang tr rms ind the practice of giving variabl mean 
mgs ci word til thest tending to d sirov the proper 
si^nific int of language and so enf cl ling it Objection 
is tak n to the us of the unn 1 ess in plural in such 
words as slmif mds cone ntrates middlings tail 
ings &c 

Cambridge. 

Philosophical Society, May 23 —Or bentm vice presi 
dent in the chair—Prof Pop* and J Read The resolu 
tion of extern »II\ compensated bases into their optically 
ncti\ components —Prof Pop* and C S Qlbaon The 
resolution of dih\dropapaverinc—Dr Soil 1 urtlvr study 
of th products of chlorination of amicohne - Dr Ponton 
and WAR Wilke formation of uric acid deriv itives 
1 Haycock Water of crystallisation in calcium 
phosphate—S Ruhnmann (1) The diketopyrrolmes and 
th ir analogic s (2) the formation of a and 7 pyroncs from 
•cehlemc acids—JI O Jonas and J K Matthows 
The reduction of nitrosyl chloride—W A R Wllka 
Absotption of bromine b\ lime—b Roblnaon Note on 
the absorption of ncld* b> carbohydrates—Sir Cforge 
Qroanhlll \ hollow vortex in a polygon — R T Beatty 
A difiMmmetn m the emission of kathode particles excited 
bv homogeneous Rdntgen radiation Homogeneous radla 
tions were allowed to pass through a thin silver leaf and 
the ionisation due to kathode particles emitted from the 
leaf on ihp omerg nt and incident sid< respectively was 
measured On allowing for thf absorption of the homo¬ 
geneous radiation in the leaf this Ionisation was greater on 
th« cm rgent sid and this dissvmmctn while but slight 
for soft radiation increased with the hardness Die same 
values for the disswnmetry were found when a copper leaf 
was substituted for the silver leaf lhe results show that 
the dissymmetry »* unaltered whether much homogt neous 
radiation be excited in the leaf or not -J A Orowthor 
Note on the transmission of 0 rays The author has 
recently shown that the absolution of a beam of homo 
gen ous 0 rays bv aluminium follows a law approximating 
to that InteU suggested bv Sir J J Thomson The absorp 
lion of such a beam in platinum however follows an 
exponential law This result is ascribed to secondary 0 
radiation excited In the platinum It Is now further shown 
that the absorption by aluminium of a pencil of homo¬ 
geneous 0 ravs after transmission through a small thick 
ness (0001 mm) of platinum is also exponential te- 
sembhng the absorption law obtained for the rays from a 
single radio-active substance —A LI Hufhss The 
mobilitipf of the Ions produced in air bv ultra violet light 
The experiment* show that air Is ionised by ultra violet 
light of very short wave-length The mobilities of the 
Ions so produced are found to be Identical with the mobili 
ties of the ions produced by X-rays 

Literary and Philosophical Society, May 3 —Mr 
Francis Jones president In the chair— H lids bottom 
Report on the recent Foraminlfera from the Bay of 
Palermo, Sicily A special account was given of the genus 
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Logons, which comprises many very elegant flask and 
decanter-shaped chambers Some of the members of this 
genus adhere together at their bases in clusters of three or 
more and others show the peculiarity of having two or 
three slender necks Instead of the normal one Examples 
of these clusters were shown under the microscope and 
many beautiful drawings were exhibited —C Ballsy 
A third list of the adventitious vegetation of the sandhills of 
St Annes-on the Sea North Lancashire Vice County Ca¬ 
lf Batsman The physical aspect of time The point of 
view adopted was that our ideas of space and time were 
part of our interpretation of the processes of electro¬ 
magnetism and were purely relattve inasmuch as any 
measurement of them Involved some properties peculiar to 
the mode of measurement lhe transition from one inter 
pietatlon to another must depend upon a transformation 
whirh 1c aves the fundamental equations of electromagnetism 
unaltered in form A brief discussion of the nature of these 
transformations may be bfised upon a considi ration of the 
conditions which must be satisfied in order that at a given 
time an observer may be in a position to witness an event 
which occurred at some other point at a given previous 
time A transformation mav be compared to a translation 
of a poem from one language to another the words may 
bv different in the two cases but the ideas are the same 
ft is somewhat similar in the case of two different interpre 
tations of the same electromagnetic process 

Dublin 

Royal Dublin 8oclety May 24—Pro* Sjdney Young 
I Rs in thi chair —R J Mom An improved method of 
milk analysis lhe milk is dried on tinfoil which is then 
rolled up and the fat is extracted in a Soxhlet apparatus 
lhe non fatty solids are dried at ioo° C In a vacuum 
with the aid of sulphuric and These solids arc obtained 
in a form suitable for further examination lhe process 
occupi -s from three to four hours —Prof W Brown 
Magnuism and torsion in iron in which some results 
Were givm for iron wire of different degrees of hardness, 
and when under different longitudinal loads—Prof J 
Wilton lhe separate inheritance of quantity and quality 
in cows milk lhe author made use of the recently pub¬ 
lished report of the milk t sting scheme carried out among 
Ayi shire cattle in iqo 8 There were more than 8000 cows 
tested but in order to have a fair comparison ull under 
four years old, and all that hud milked for less than 
thirty or more than forty weeks wire eliminated That 
It ft about 3000 cows Win n th w wen divided into four 
gtoups viz those giving less than 500 gallons of milk those 
giving from 500 to 600 gallons those giving from 6bo to 
700 gdlonn and those giving more than 700 gallons it 
was found that the qualities of the milk given by all the 
cows in nil groups was the same that is to say of the 
numbers of lows giving all the various qualities of milk 
from that containing about 2 7 per cent of fat up to that 
containing about 5 5 per cent the resulting curve starts 
at zero near 2 7 rises to a maximum of about 3 6 and 
declines agun to zero near 55 per cent and exactly 
similar curves were given bv the cows in the other three 
group* I hi mthor Infers that the proportion of fat in a 
cow s milk is unconnected with the yield 

Paris 

Academy of 8clencet v May 30 —M £mile Picard in the 
chair —The president announced the losses sustained by the 
academy bv the deaths of Robert Koch and Sir William 
Huggins — fc Bouty The dielectric cohesion of neon and 
its mixtures The dielectric cohesion of neon Is very low 
In comparison with that of other gases and upon this fact 
is based a delicate quantitative method for measuring the 
amounts of impurities in neon Mixtures of neon with 
carbon dioxide and air were studied the increase pf the 
cohesion due to the addition of either of the latter gases 
being somewhat greater than that calculated from the 
ordinary mixture law —Armand Oautlsr Some remarks 
from the geological and chemical point of view relating 
to the action of heat upon carbon monoxide Experiments 
are described which lead the author to the conclusion that 
at n temperature of 1300° C and at the ordinary pressure, 
carbon monoxide in porcelain tubes, and in the absence of 
organic matter and of metal undergoes no sensible dls 
sociatlon and no carbon is set free—A Laeroht Th* 
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optical proptrtbs of the holocrystulline pho phont s of 
Ouerc) -A MOnti The struggle for water b tween 
living organisms and natural media Differ nt soils re 
quire different amounts of water for saturation and if the 
water actually held is under the saturation figure no wutrr 
can be absorbid by a seed and no germination tak s place 
Several cases ore considered at length —Albert Rrineo of 
Monaco Ihc twelfth scientific campaign of thr 
Prtnccssc Alice and also the oceanographic work of the 
Monaco Museum —M do Fororand Tne heat of forma 
don of csesium peroxide A thermochemical stud) of the 
solution of cttsrum peroxide in water and dilute acids — 
Lecoq do Bofobaudran Can the truffle be replanted * 
The separation from the mycelium hind rs th* growth <. f 
the truffle but do* s not altogether stop it -M f 1 r< z w is 
elected a correspondant for the section of analomv and 
zoolog) in the place of the late M Lortct — 1 11 11 
Marohand Phenomena observed at the Pic du Midi on 
Mav 1&-19 (passage of Hafley s cornet across the sun) 
From the whole of the obsi nations no cle ir toiulu nn 
cm bt drawn as regards tin possible clutrir uctmn of the 
com tary material —K PopofP Observ itions of I fall \ s 
comd made ut the Observ itory of Sofia Bulg iri 1 Ma\ 

18 1910 —D Iglnltlt Observations of Halle\ s comet 

madr nt the Observatory of Athens 1 he changing isjh < t 
of the tail in discussed from the point of view of its 
curvature and the chunge m the curviturc on approaihing 
the sun No sign of the comet was visible ns it crossi d 
tht suns disc—Jules Pail laud and (j Oam*trNOO 
Photographic observations of HaIIe> s comet at the Tans 
Observatory Ihc conditions were unfavourable photo¬ 
graphs being possible on May 23 24 and 2S onl\ 1 f 
Qau 1 he search for the intermediate infi grals of the 
equation s~f(x v t p q) —-S Lattb* Taylors sines with 
recurring coefficients —J La Roux Thr distribution of 
torsion in the infinitesimal deformation of a continuous 
medium —H Laroaa 1 wo sets of solutions of the equ 1 
tion of telegraphists — W Du* no md A Labord« 
Quantitative measurements of the radium emanation Jb 
relation between the initial vuluc of the saturation urrent 
due to the nrcMnco of a given amount of thi radium 
emanation the interior surface and volume of tin con 
denser given by W Duane tn 1905 has been confirmed and 
the constants in the equation re-determined When these 
constants are known for a given condenser a single deter 
mination of the initial saturation current Is sufficient to ' 
determine the amount of radium emanation present 
L bouton and J Foytaud Stereoscopic colour photo 
graph) and its scientific applications The arrangement 
described permits the use 01 artificial light photographs 
in rolour of a medusa and of a branch of coral were made 
—Maurice do Brogllo The electrification of the air bv 
the carbon monoxide flame and by the radium rays com 
parlson of the mobilities of the ions present in the two 
cases The ions liberated by chemical action and high 
temperature in the combustion of carbon monoxide and 
those which are produced by the radium rays have very 
similar mobilities and arc probably identical —M Drlot 
Some six zinc oxychlorides have been described but bv the 
direct action of zinc oxide upon solutions of zinc chloride 
only two distinct substance# have been indicated accord 
ing to the author s experiments These are 

ZnCl, 4Z11O 6H a O and ZnCl a ,ZnO 1 sH a O 

—Gustavo Vavpn The rotator) power of pinene h)dro 
chloride The results given are in complete accord with 
he hypothesis first put forward by Semmter and developed 
by AWstrttm and by Aschan according to which the a and 
9 pinenes give the same solid hydrochloride The yields 
furnished by the two hydrocarbons are the same—P L 
Vlfulsr «Bromocrotomc aldehyde Croton a Idchvde is 
treated with bromine and then the product distilled with 
a solution of sodium acetate From the distillate thr 
bromocrotomc aldehyde can be Isolated The yield is not 
very good about 35 per cent but the method is rapid 
The oxidation and condensation of the bromaldehyde with 
malonic acid is described—Fr Rovordin A trinitro-fi- 
anlsldine —L Tohoiuwff and W Fomin Some 
cholesterin derivatives Two cholesterylenes have been 
prepared by heating methyl cholesterylxanthogenate and 
formulae given for the constitution of these hydrocarbons 
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l iul Itequortl 1 xptrmunt il re enrrhi s on the latent 
life of the snorfs of Muconiunc and Ascmnvcctes—J E 
Abolouo and b Bard lor Uu* influence of bleeding on 

the rcMstunce of immals to urohypo ten sine —M Llorat 
1 he transformation of phonograph traces into curves — 
L 0 u 4 net and 1 Morclor Studies on the cancer of 
mice Heredit) and sensibility to cancerous grafting — 

1 lerrr Qlrard Ilm el ctrObt Uic mech inisin of the senu 
pcrmeibilitv of living tissues to olectrolyfis—J Ohalne 
spinal curvature —Armand Dthorns The number of 
ihromosomcs in bitrachnns and in the parthenogenetic 
larv^ of the frog—Jules Courmont* 1 h Nofltfi and 
M Rochaix Does w iti r stenhsid by the ultraviolet rays 
contain hvdrogen pcroxid* ’ 1 he sterilising power of 

hydrogen peroxid The first question is mswered in the 
itiv and it is shown that considerable proportions 
of hwlrog n pcioud acting for some hours are not 

tquivalent to the stenh in^ power of ultraviolet light act 
111^ for a few minutes onl) —T FortlnMU The curative 

tr< itmrnt of inthrav bv p\o<)anaBO Th Injection of 

p>oc> masp has a curative effect on malignant pustule — 

\ Bttrvdkt A m ans of avoiding anaphylactic acadents 

M in t Um Soul* nnd R Anthony The t nccphnlus of 
the fossil man of la Chapclle aux Saints—Fr do 

Zoltnor Th decorat d gi ottos of the 1 rench Soudan — 
\ Quidor 1 rotandrv in the L* rnivopodidx —Louis 
Qontil I lie Iirtnrv mourn nls in th* Moroccan Ilaut 
Atlas 

New Sot tji Wates 

Linnean Society Marc) 30.— Mr C Urdley ptoudem 
in the chair —C Hod ley Presidt ntial addr ss I he sub 
marine slope of New South Wales (1) Ih Votonecttan 
Current —Past Sydnty tin re flows south 1 warm nnd rapid 
curr<nt will known to sailors and fishermen Neither its 
origin nor its conclusion has been satisfactorily determined 
1 wo recent maps give < ontradn lory views of its course 
It has been a sumed r ilh r than proved tbit this current 
is derived from the south equatorial current the path of 
which ifter encountering the Melanesian Islands is in 
definite The inve tigntion 1 f this cum nt is the largest 
most fruitful and fast mating problem within the nach of 
the Sydney marine biologist (2) The Continental Shelf — 
The continental shelf miv be defined as th it area extending 
outwards from th* land to a depth of about one hund *d 
fathoms This distinction is not nrbilrar) for at or about 
this point the sediment alters to finer and the slope of the 
i se t floor to steeper 1 hes featur s indie at the approaching 
limit of sediment Whenur the prefile of the New South 
Wales coast be examnvd a t rrue is found to project 
from the beach to the hundred f 1 thorn hm whence the 
ground quickly rhan^ev to a steeper grade Compared with 
most other coasts, the contim nt *1 shelf is h rc exception 
ally narrow resembling in this respect tint of western 
South America Off C ip< Dromedary the sh If contracts 
to a dozen miles and off Newiastle it broad ns to thirty 
four This narrowness, of the shelf renders it impossible 
that extensive trawling grounds mav be discovered m the 
waters of the State It is now sugg< sted tint the con 
tmontal shelf of New South M iks owis its profile to the 
Notonectian current (3) The Continental Bate—'In lllus 
(ration of the slope below the shelf here firmed the con 
tinental base a profile is selected extending seventy miles 
east south-east of Ulhdulh and produced backwards to 
include the coast range Without excluding faulting as a 
minor agent it is suggested that the whole sweep of the 
diagram portrays an earth fold of the first magnitude— 
that it represents the further wall of a pressure (rough 
driven by a thrust from the east a gigantic buckle which 
is bending down the whole eastern coast of Australia If 
so it must be a component of a vast system Thr uniform 
and recent subsidence which extends from Torres 5 tralt 
to Tasmania is in hirmonv with this suggestion—Dr R 
Orslf*Smlt)i The slum, of the household bath-sponge 
The formation of slime is due to the action of bacteria 
a tacking spongm the chief constituent of the sponge and 
producing a slime One of those which produced the 
phenomenon in experimental sponges is described The 
slime contains one of the galnctan class of gums—Dr K 
Orsl|*lmltH The bacterial flora of rachitic stools 
Apnt 37—Mr C Hedley president In the chair — 
E J Qeddard Contribution to a knowledge of Australian 
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Hlrudlnea, part Y , Leech-metamerism —E J Goddard 
Contribution to a knowledge of Auatralien Hlrudlnea, 
part vi the distribution of Hlrudlnea with special refer 
once to Australian forms and remarks on their affinities 
together with reflections on zoogeography—H J Osurter 
Revision of the genera Sympete* and Helmus with descrip¬ 
tions of new species of Tenebrionlcte 
Calcutta. 

Asiatic Society of Bengal, May4.—A. C ten 'The 
fight for the cows * in the Rlgveda* The prevailing 
opinion is that the fight for the cows by the Anglrases 
mentioned in the Rlgveda is a highly anthropomorphosed 
description of the monsoon storm In the Panjab The 
author of the paper has tried to prove that the story refers 
to an actual fight for cow* between two people the Indo- 
Aryans commanded by their king Trito and a non 
Aryan people called the Panis under the leadership of 
their chief Vala—Rev H Moeten Who planned the 
Tdj? The subject has come up for discussion several 
times of late years Mr Havcll in particular is of opinion 
that the Italian or French origin of the Tdj cannot be 
"held The present paper advocates a return to the trad) 
tlonal view and offers the contemporary evidence of Fnnr 
Sebastian Manrlgue (1670) to show that Shdh Jahdn 
approved of the plans of Jerome Verones a Venetian 
architect Mr H G Keene in hit * Turks in India * 
and his Handbook of Agra 1 had come to the same con 
elusion from a study of Manngue His conclusion has 
been set aside A full translation of Manngue s Spanish 
account is now presented and it is hoped that the evidence 
will be found satisfactory 
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THE FACE OF THF RIRTH 

Das Antlits der Erde B> Prof E Sues* Vol in 
pt il Pp iv+789, 3 plates, 5 map* (Vienna h 
Icmpsky I^ipxig G Frey tag 1909) 

Namens und Sachregtster fUr S&tntUche Bdnde 
£1 Dr L Weaken Pp 158 (Vienna F 

Tempsky, Leipzig G Freytag 1909) Price 
including index vol 50 marks 
The Face of the Earth Vol IV Translated by 
H B C hollas under the direction of Prof \\ J 
Sollas Pp viu+673 (Oxford Clarendon Press 
1909) Price 25 s net 

LL geologists wijl join in heart) congratulations 
to Prof Sueswuont the completion of his fc,reat 
work the influence of which has been spreading 
steadily since the appearance of its first part in 1883 
Prof Suess s views were opposed to such cherished 
traditions that tl^ were naturall) at first regarded 
with suspicion, but many of his conclusions have 
been now generally accepted and his illuminating 
suggestions have stimulated much fertile research 
The last section of the work (vol ui port ii) is 
accompanied by a senes of most valuable maps and a 
detailed locallt) index of 158 pages prepared by Dr 
Lukas Wangen The concluding part shows Prof 
Suess’s wide acquaintance with the whole literature 
of stratigraphical geology which he interprets with 
characteristic insight and onginallty The summary 
of recent geological work on vonous remote regions 
would alone ensure this volume a warm welcome 
from its usefulness as a work of reference, apart 
from Its place us the completion of one of the standurd 
works in geological literature 
lhe conclusion has been awaited in the hope that it 
would be largely devoted to a general suinmar) of 
Prof Suess s results and his explanation of the exist 
ing plan of the earth This expectation has, however 
not been fulfilled This part includes the tenth to 
twenty-seventh chapters of the third volume and 
thirteen of the eighteen chapters continue a revision 
of the mountain stems of the world dealing with 
those of Europe America, Africa, and Oceania The 
remaining five chapters discuss various general 
problems including the three zones of the earth s 
crust which, from the chemical symbols of their 
leading constituents Prof Suess cells Nife Sima 
and Sal the trend of mountain folds, Isostacy, the 
process of igneous intrusion the structure of the 
moon, and a final chapter on some teisbns from the 
distribution of life Tliere tls no attempt at a com 
plete general theory of the dfstributlbn of land and 
water on the earth, as Prof Suess apparently holds 
that none such is yet possible He recognises on the 
earth several superposed plans but makes no sugges¬ 
tion as to their causes Thus the reason for this 
difference between the Atlantic tuid Pacific types of 
coast structure he describes as still unknown, and 
he leaves to the future * (p 724) the explanation of 
the great marine transgressions the fundamental 
importance of Which bt was the first to eppredat 
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correctly The explanation that they are due to the 
shallowing of the ocean basins by the spheroidal 
recovery of the earth after periods of deformation is 
not mentioned though it may once be vaguely alluded 
to. 

The first impassion made b> a perusal of this 
volume is the greatness of the changes between it and 
its predecessors Prof Suess's essential principle that 
the face of the earth owes its expression to dimples 
and wrinkles due to the earth having shrivelled with 
age is maintained but the view tbit all vertical 
movements are ncccssnril) downward is abandoned 
The ingenious explanations bv which Prof Suess 
endeavoured to explain awav Darwin s evidence as to 
the vertical uplift of the coast of Chile after the e irth- 
quake of 1822 are resigned in face of the well-estab¬ 
lished vertical uplifts along the western coasts of 
North America Prof Suess however does not 
admit uniform regional elevation and he therefore 
necessarily rejects the principle of isostacy He di«*- 
cusses this question in one of his final chapters and 
expresses his strong distrust of mathematical evidence 
on such problems Its uncertainty is illustrated b> his 
proposal to alter the widely accepted conclusions by 
simply modifying the formula by which they were 
reached Suess points out (p 703) that the omission as 
suggested by haye of the second factor in the formula 
used m deducing thfc weight of the earth's crust 
from gravity observations would remove the evidence 
obtained in some cases that the weight of mountains 
is compensated by a deficiency in material underneath 
A9 the factor in question Is a correction for the 
weight of the material betw’een the point of observa¬ 
tion and sea level, its inclusion seems reasonable 
Prof Suess s further statement that deficiencies in 
mass beneath mountains would be contradictory to 
all geological knowledge (p 7<»8) is unexpected as 
it is the wught of the geological tvidence for the 
action of isostacy that has induced so many geologists 
to accept the mathematical arguments in its favour 
Less stress is laid in this volume upon variations of 
the shore line in consequence of local disturbances of 
sea level arid Prof Suess remarks (p 694) that there 
is no precise knowledge of the effect of continental 
attraction upon it He also changes the meaning of 
the term batholitt which he proposed for masses of 
plutomc rocks injected Into cavities due to radial 
contraction, he now attributes the formation of batho- 
lites to the replacement of the original rock by 
absorption and assimilation Though most geologists 
are prepared to admit that igneous absorption takes 
place to some extent many will probably hesitate 
before accepting it on so vast a scale 

Some modification was expected m the definition 
of the Atlantic and Pacific coast types the establish 
mertt of which was one of the great contributions of 
Prof Suess s eariiet volumes The Pacific coast type 
was originally characterised ns bounded by mountain 
chains folded towards the ocean, this view has proved 
untenable without considerable modifications and 
Prof Suess now accepts (p 577) the absence of 
mountain making activity on the Atlantic coasts as 
the essential difference he seems however dtfcpoeed 
to regard the structural basis of this classificfcfcon as. 
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leu important than the petrographic, he retains the 
terms for Harkcr Bocke and Prior’s two petrographic 
regions of which the Atlantic is characterised by 
igneous rocks rich in alkalies, and the Pacific by 
those rich in lime and magnesia Both the char 
acters of recent mountain formation and the chemical 
composition of the lavas can only be applied with 
numerous exceptions, and we cannot but think it 
would be regrettable if the great geographical truth 
in Suess’s original view were abandoned and his two 
terms retained with a meaning so changed and in¬ 
appropriate as to be misleading 

Though no general theory is advanced in this 
volume, Prof Sues* gives in an appendix (pp 783-5) 
his final classification of the lands of the earth He 
arranges them in the following ten divisions — 

(1) Eurasia including part of North America, (2) 
Laurentia, (3) Gondwanatond, (4) Australia, Oceania 
and parts of Antarctica, (5) South Armnca and the 
western mountains of North America, (6) the British 
Isles excluding the southern counties but including 
part of Norway and the mountains of the western 
Sahara, (7) the volcanic islands of the \tlantic type, 
with which are grouped some of the islands of the 
eastern Pacific Indian and Southern Oceans (8-10) 
the Cape Mountains th« north-western peninsula of 
New Guinea and the Fiji Archipelago are each 
independent elements 

This classification embodying the conclusions that 
have been reached by Prof Suess after thirty years 
of most careful research must command respectful 
consideration from all geographers though objection 
may be taken to some parts of it 

The first seven chapters (Nos x to xvi) describe 
the mountains of western Eurasia of which the 
most important are referred to two groups the 
Altaids including the Hercynian Mountains of Ber¬ 
trand and the Alplds formed by Camoroic foldings 
in areas that had foundered in the frame of the older 
Altaids. The Caucasus are now transferred from the 
Alpine to the Altaid system There arc unquestion¬ 
ably important differences between the Alps and the 
Caucasus but these two chains and the Pyrenees 
were all due to earth movements that probably had 
a connected origin though they affected western 
earlier than eastern Europe Thus the Pyrenees were 
folded at the end of the Eocene, the Alps in the Upper 
Miocene and the Caucasus in posUSarmatian times 
No doubt the Caucasus has a foundation of older 
mountains, but so also have the Pyrenees which have 
indeed a more typical Altaid basis than the Caucasus 

No one can differ from Prof Suess on mountain 
classification without great hesitation But a classi¬ 
fication which correlates the Caucasus with the hills 
at Devonshire instead of with the Pyrenees is obvi¬ 
ously nop intended for general geographical use The 
geological evidence still seems consistent with the 
conclusion of Fournier who, in his monograph on 
the Central Caucasus, reports 4l que la Caucaie, 
par sa direction, par l’Age et to sens de son dernier 
pUssemeift par to paraltohsme holme dee stades de 
sa formation, eft ^ proiongentent direct de la grande 
ch|ute Alpine* 

The "African representatives of the Altaids include 
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the Atlas Mountains, to the south of which Is a 
mountain band composed of Archean rocks with *• 
north to south strike From this fact Prof Sue* 
identifies them as a section of the Caledonian mourn 
tains In Scotland the general trend of the foliation 
in the gneiss and crystalline schists is not from north 
to south, which is the direction characteristic of the 
\rchean rocks of equatorial and northern Africa, 
there seems no very convincing reason for correlating 
these mountains of the western Sahara with the 
British rather than with the African Archeans 
The discussion of the Eurasian Mountains closes 
with an especially valuable chapter in which Prof 
Suet* traces the Altaid system through the Appa¬ 
lachians and across the Onited States as far west as 
Texas and the frontiers of Mexico Then follow two 
chapters one on the African fractures and the other 
on the Oceanids the island festoons of Australasia 
In dealing with Australia Prof Suess b most im¬ 
portant proposal is its separ ltion from Gondwanalattd, 
on the ground that not enough is known of ths 
intervening area to show their relations The 
evidence however of the fossil flora and fauna of 
Australia seems conclusive of the former land con¬ 
nection of Australi 1 and Gondwanaland 
Prof Suess next discuss the western moun¬ 
tains of America and truce* the Asiatic structure 
into America through Alaska He re-classifies the 
mountains of North America and again as with the 
correlation of the Caucasus, appears to attach undue 
weight to the early history and materials of the 
mountains in comparison with the movements to 
which they owe their existing forms and geographic 
importance He divides the western mountains of 
North America into three groups The eastern group 
is that of the Rocky Mountains, which Suess shows, 
by a masterly study of Alaska belong to the Asiatic 
Structure The westernmost group is the Mount St 
Elias chain which passes out into the Pacific through 
the Alexander Archipelago All the mountains be¬ 
tween the Rockies on the east and the chain of 
Mount St Elias and the Coast Range of California 
on the west he calls the Intermediate Mountains; 
they reach the Pacific coast in British Columbia and 
die northern part of the United States. On the 
strength mainly, of these ‘ Intermediate Mountains, 
Prof Suess now maintains the essential unity |n 
structure between North and South America, though 
of the four chief mountain elements in the former 
, only the Intermediate Mountains occur in both The 
view of the unity of the two Americas is baaed pa^ly 
on these Intermediate Mountains and partly on the 
Andes, of which the low Archean Coast Range of 
California is regarded as the northernmost repre¬ 
sentative Prof Suess represents the Andes as formed 
by pressure from west to out, *0 .that wheregtbe 
movement ni not obstructed by the great man of 
the Eastern Highipnda of SouW America the Andean 
line pro|ected eastward lrt ¥ - two greaf loop#, the 
northern Antilles In the West Indian Area, and we 
“{Southern Antilles, Including Tlerra dal*Futco, We 
South Shetland*, and Graham Land. ‘In both these 
“AntUbs" the Pacific is ■ " repr es ented «s having ,4* 
vanced Into (he Atlantic region Tne Wh w o|cd 


NATURF 


453 


JtntB 16, 1910] 


vWted the West Indies to investigate this problem 
and in spite of the nature of the lavas, felt bound to 
reject the conclusion owing to the palaeontological and 
tectonic evidence 

South America itself according 10 Prof Suess \ 
Interpretation has a uniform structure without an\ 
trace of the earlier geographical plans which he 
admits in other continents The mountains trending 
from north west to south-east in the Argentine he 
explains as connected with the Andes an opinion 
different from that of some Argentine geologists and 
as it is conceded that the Sierra de Tandil dots not 
belong to the \ndes there seems evidence for the 
existence of an older mountain system 

The English translation ha# been issued as vol iv 
without the plates maps, appendices and index 
which are to follow The translation shows evidence 
of haste and it has r missed the rt vision b> several 
distinguished geologists of which the preceding 
volume had the benefit Miss Sollas has done her 
part of the work well as the translation reads easily , 
but in a work of such geographical importance it is 
a pity that the geographical terms were not more 
carefully revised Thus the depressions on the 
oceanic floors known in German as Rinnen are 
translated as channels (p 294) a term which con 
notes the idea of flow so that the term trench, 
recommended by the Intern itional Geographicul Con 
gress, is preferable Die Stauung dtr ersten Welle 
(p 438) is translated (p 38a) as the stowing of the 
first wave, whatever that may mean More serious 
objection can be taken to the translation of Das 
Zwischen Gebirge In which Prof Suess includes all 
the mountains in Canada and the Lnltcd States west 
of the Rockies with the exception of the Mount St 
Ettas chain, as the Intermediate Range ’ The term 
range is so unsuitable to a vast urea of mountain 
country, which includes many mountain ranges that 
the translation cannot always adopt it, so when Prof 
Suess says (p 479) Dos Zwischengebirge in ein 
Weer von submeridionalen ZUgen aufgelost the 
English version reads The Intermediate Chain 
broken up into a sea of submeridional ranges 

As an illustration of the inconsistency in the trans¬ 
lation of geographical terms it may be remarked 
that Gebirge, ZUg, and Kette arc all sometimes trans¬ 
lated as range, while Gebirge and Kette are also both 
sometimes translated as chain British students will 
find the irregular treatment of place-names incon 
venient and puzzling Such variations as Brasilia and 
Brasilia are unimportant, though hardly to be ex 
pected in a work Issued by a University Press, but 
Aiany of the variations introduced are confusing 
Thus, Prof Suess speaks of the Sea of PchotVch 
aftd calk some adjacent mountains the Ochitiden 
The translation, by adopting Okhotsk (p 328) for 
the sea and Ochotides fdr the mountains, obscures 
their connection,* the latter namnis once spelt Okbo- 
tidec* The Yana of p 331 is the N Jana of p 33a, and 
the ChucJtid Peninsula of p 358 Is the Chukchi of 
377 the Chaja of Suess is sometimes repeated 
that form (p 334), sometimes as Khaja (p 335) 
aad as Chaya (p 337) Kegyl (p 334) is Kygyl on 
P* 33 ju 
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Many of the names m the translation appear in 
German forms ind ire difficult to find in British 
atlases, thus the lake which in the Times atlas 
appears as Yege—a reasonable transliteration— U spelt 
Eche or Esso \ e/o appears ns Hokk udo and Gilolo 
as Halmahern Fhc \ istula is mi ntinned thrice but 
its identity is each time conn nit d b\ the retention of 
its German mme Wuchsel from the Weichsel to 
Dakota (p 88) docs not give much information to 
a student limited to British atlases or gazetteers 
Further confusion is added bv the differences between 
the text and thi figures thus Wcrchne in Fig 28 is 
the Verkhne of thi text and Worchojanskij in the 
same figure occurs as Verkhoiansk in the text 
In the French edition the original technical terms 
are often quoted in brackets after the translation and 
as that excellent precedent has not been followed it 
would be convenient if in the index volume a list 
were given of Prof Suess s geographic il terms with 
the translations adopted J W Gregory 

h\PI ORITIONS Ob JAD/A 
The Gates of Indta Being an Historical Narrative 
By Colonel Sir Thomas Holdich K G M G Pp 
xv+ 555 (London Macmillan and Co Ltd 
1910 ) Price lor net 

HESE Gates of India are the gales beyond 
the Indus the difficult tracks through which 
all the great historic invaders of the country made 
their way prior to the days of oceanic exploration 
There are few men mori competent to write about 
them than Sir Thomas Holdich who knows them 
from the Pamirs to Makran though he hardly refers 
to his own achievements as a geographer but treats 
the matter mainly from the histone standpoint, begin¬ 
ning with the Medes and Persian* and ending with 
Pottinger and Burnes and their contemporaries 
For the purposes of review we may divide the book 
into three parts The first part—a quarter of the 
whole—deals mainly with what maj be called the 
conjectural penod of Assyrian and Persian and Greek 
The second part—another quarter- is taken up by 
the Arabs, here the observer describing country as 
wonderful as it is inaccessible to ordinary people 
keeps conjecture subordinate to facts of observation 
The third part occupying nearly half the book 
reviews the explorations and adventures of the modern 
European penod, here facts predominate, and the 
romance of the story is of an mdivuhnl kind 
We propose to give precedence to the second or 
Arab penod as this part of the book is the most 
original and certainly the most novel 
Everyone, of course, knows In a general way that 
Arab merchants and slave-dealers went everywhere— 
their footprints have been left all over Vfrica, Algerian 
slave-hunters even raided the coasts of Iceland once 
upon a time—but amid the alarums and excursions 
of historians and archaeologists intent on Mafcedonian 
and Mogul invaders and Buddhist monuments most 
people nowadays need to be told that the whole of 
the Indian north-west frontier was much traversed by 
and thoroughly well known to the \rnb trader * 

Sir Thoma* Holdich has much to say about these 



454 


old Arab caravan routes and trade-centres, and much 
that is surprising to tell of the oblivion that has over 
whelmed them In Sind he has stood upon the site 
of an Arab city of which nothing whatever is left 
but traces of Its cemetery In the Helmund valley 
he has seen broken pottery literally in tons —the 
only remaining evidence of a vanished polity In 
Central Afghanistan one may follow in the footsteps 
of the old Arab traders with the story of their travels 
in hand and may recognise the physical features of 
the road but of the nourishing market towns that 
they mention there may be nowhere discernible the 
faintest outward indication —everything is now by 
Time s tell hand defaced Only in southern Balu 
chistnn did the author And besides potter) and graves 
undoubted ruins of cities and huge masonry dams 
that once held water supplies 

The mediaeval Arab traders used two mam systems 
of communication one through Herat and Afghan 
istan to Kabul and Afghan Turkestan the other 
through southern Baluchistan (Mikran) to the tower 
Indus valley The routes of both s> stems are followed 
out b\ the author and are illustrated b> most excel 
lent maps In the account of the northern routes 
there are some short but Interesting descriptions of 
those parts of the country that are least generalh 
known Something is said of Seistan the great 
central basin of Afghanistan where the Helmund and 
other Afghan rivers run to a finish in vast swamps 
or lagoons The author speaks of it as a flat un 
wholesome country, with remains of a roull) fine sys¬ 
tem of irrigation and thinks that it does not justify its 
olden reputation as the granary of Asia It must be 
remembered, however, that the Babylonian country 
which in the time of Herodotus was by far the most 
fruitful known and where the millet grew to such 
a height that Herodotus though he well knew it 
would not mention it lest it should appear incredible 
does not at the present time justify its ancient repu 
tation Incidentally we also learn that Zamindnwnr 
to the north-east of Seistan, and also watered by the 
Helmund, is a prolific region, that in northern Afghan 
istan the economic value of the Murghab nver is still 
great and that much of Afghan Turkestan is rich 
In agricultural possibilities The author thinks that 
some of these * roads of the old khafila travellers may 
again be the roads of modern progress , and he 
extols the route from Kabul and Ghazni to the Hel 
mund as one of the grandest high roads in Asia 
from the days of Alexander to those of Roberts 

The chapter on the * strange land of Makran —the 
land of Gedrosia, where Alexander discovered that a 
trackless and waterless desert under a burning sun 
was an enemy against which even his unconquerable 
e, jW3R wa * ^potent—is perhaps the most interesting 
and^nbvel of the whole interesting story 

In days contemporaneous with the Heptarchy the 
Arabs ruled Makran, and It was through Makran that 
they invaded India and conquered Sind 

' hot three centuries there existed through Makran 
one of the great highways of the world, a link west 
and east such as has never existed elsewhere on the 
Indian border save, perhaps, through the valley of 
the Kabul river and it affluents 
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This highway ran about fifty miles north of the 
Makran coast that proved so disastrous to the Mace¬ 
donian army and behind the successive ranges of 
hills that face that coast The author thinks that it 
may yet develop into a line of railway between India 
and Europe particularly as it would enjoy the umqu 
advantage, from a British point of view, of command 
and protection from the sea 

We get glimpses of some of the natural wonders 
of the Makran coast that almost remind us of pages 
of Hakluyt, submarine mud volcanoes weird and fan¬ 
tastic strata piles of sea shells on upraised mud-flats, 
desiccated forests with the trees waiting to be fos¬ 
silised as they stand, stiff straight spurless ranges 
of hills lying east and &est like parallel lines of ram¬ 
parts, with long, narrow, flat-bottomed valleys be 
tween them, and the curiosity of the archaeologist 
will be whetted by allusions toitained cities and tombs 
and gigantic irrigation works 

The interest of the latter half of the book is of 
quite a different kind We now shake off the fascina¬ 
tion of a dim storied past and come face to face with 
the facts and political intrigues of the nineteenth 
century Here we find an abstract and brief chronicle 
of the adventures of Christie and Pottinger of the 
extraordinary Masson of Lord and Wood of th« ill 
fated Moorcroft, of Burnes, of Vigne of Broadfoot 
and of terrier 

The author remarks as a strange fact, that we are 
indirectly indebted to Napoleon Buonaparte and his 
nefarious designs on India for these early explorations 
of Afghanistan On the same cham of causes we 
ntay note in passing, hang the discovery of the Rosetta 
stone and the key to the arcana of ancient Egypt 
Thus do we by indirections find directions out and 
thus he that increaseth sorrow sometimes increaseth 
knowledge 

The author thinks nobly of his predecessors the 
exploration of the gates of India As explorers he 
calls them magnificent He in no way approves 
the opinion that their work is superseded and he is 
inclined to doubt whether the superior mechanical 
equipment of the modem explorer altogether balances 
the superior methods of the pioneers who lived among 
the people adopted their dress, ate their salt, and 
talked their shop ’ 

A few words may be said about the first part of 
the book which contains fitter aha an introduction, 
and an account of Alexander s invasion of India Here 
we think that the author hardly does himself justice, 
there is too much conjecture, not always relevant and 
there are some statements and rather airy assertion* 
that are hard to accept For instance the delightful 
history of Herodotus, which was written to the pious 
intent that the great and wondrous deeds of men 
might not be effaced by time, is referred to walmost 
barbarously, as a 1 geographical treatise,' and, worse 
still, as a gazetteer 1 v&galn, oft p 13 there Is an 
extraordinary assertion afout sailors and geography 
If we have not misinterpreted it, it implies, if it does 
not actually, assert, that sailors are slot of much 
account as geographers Now, athong the things 
that we have kept from oqr youth upr**nd we fanci 
we are not singular in this respect—l? a firm hhUef 
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that the greatest of all geographers were sailors and 
we venture to adduce the names of Magellan C olum 
bus Drake Baffin, Davis, Hudson Cook, Franklin 
Ross and McClintock in support of it, not to mention 
any names of those now living Once more we 
demur to the use in any literal sense of such meta 
phorkal expressions as early Persian Department 
for geographical intelligence The early Persian 
expeditions that we know anything about—namely 
those against Greece—relied on spies and on guides 
picked up at the moment Finallv where so much 
is said about Greeks and Alexander one is disappointed 
to find the famous Macedonian pike (sanssa) dis¬ 
guised as sannn , and ballistae and c ita 
pel tee (did Macedonians use* the Roman ballista ) 
translated as mounted infantry and artiller\ 
and Nearchus appearing now (correctly enough 
for those who like thtit fashion) as Nearkhos and 
now (to suit no fashion) as Ncarkos In the case of 
a name like Nearchus the free and ens\ fashion 
approved b\ Mr Tom Weller is hardlv to be com¬ 
mended Thise things are blemishes which wt should 
not care to remark if the book were not so good md 
so fresh in its essentials 


GENFRiJ BIOLOGY 

4 Ugememt Biolo^ie By Oscar Hertwig Dritte 
\uflage Pp win+ 728 (Jena Gustav hischir 
1909) Price 16 marks 

N the review of the second edition of thin work 
which appeared in this journal in 1906 it was 
pointed out that for any single man to undertake to 
give a circumstantial and critical account of the 
numerous problems of modem biology and to support 
the conclusions arrived at by a sufficient record of 
the facts on which they are founded is too stupendous 
a task, and one which certainly cannot be adequate!) 
carried out in a single volume The third edition of 
Dr Oscar Hcrtwig's book follows soon after the 
second and it is to be inferred that it has been use¬ 
ful to a large circle of readers in Germany and else¬ 
where, though it has not attracted so much attention 
in England It is doubtful whether the third edition 
will be more successful in this country than its pre¬ 
decessor It is enlarged by the addition of eight) 
pages and the illustrations in the text, which are 
well chosen and for the most part adnurabl) 
executed have been increased in number from ^71 
*0435 

Dr Hertwig is a lucid writer and has a style 
which attracts the reader and carries him easilv 
through many difficult places, but in almost every 
chapter he leaves a certain sense of disappointment 
rhere is a vast amount of information, and the argu 
ment is clear, and in many places convincing but 
the detail is insufficiently worked out This perhaps 
is no great fault in a text-book,. $ such information 
as is given Is founded on the best and most recent 
authorities and the references to literature are tuffi 
4 ently full and up-to-date But it cannot be said 
Aat this is always the case To take some examples 
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the author informs us in the preface that the sections 
on the maturation divisions of the germ-cells on 
natural and artificial pnrthcnogt nesis on h)bndism 
and the biogenetic law hive been largely re-written 
and revised in this edition 

In the section on the maturation divisions wo are 
disappointed in finding that the discussion turns 
mainly on the phenomena observed in Ascans The 
work of vom Rath Ruckert and Korschelt is also 
dealt with but there ik no mention of Farmer and 
Moored important papers on the Maiotic phase in 
animals and plants and thur papers which surely 
are old enough to be incorporated in a text book 
published in 1909 ire not even quoted in the list of 
literature Hie section on natural and artificial 
parthenogenesis is mort satisfactory as a fair sum 
marv is given of the more important experimental 
researches on this subject up to the ytar 1908 The 
discussion of the results is however somewhat un 
convincing 

Mendel's law which was ignored in the second 
edition, is concisely dealt with in the latter half of 
chapter xtii Here only a few simple cases are quoted 
to illustrate Mendelian principles and no discussion of 
more complicated and unconformable cases is 
attempted. As in many other pirts of the book the 
experiments of Continent il mthors arc quoted but 
the large amount of English work on the subject is 
not taken into account 

Dr Hertwig is quick to take advantage of the 
results of Mendelian work in support of his own 
theories of inheritance, but it is not alwa)s eas\ to 
understand in this connection as in many others 
what his real opinion is It might be described in 
Mendelian terms as a pol) hybrid of stvtral theories 
promulgated by different luthors, md sometimes one 
is inclined to think that under stress of argument his 
s>stem resolves itself by a process of segregation 
into its original elements He maintains is he was 
one of the first to assert that the chromosomes are 
the bearers of the heritable qualities of the organism 
*ind it may be said in this connection that he disposes 
too easily of the evidence furnished by Crampton 
E B Wilson and others that specific organ forming 
materials are Located in the cytoplasm of the egg 
But while admitting the existence of a nuclear idio¬ 
plasm he will have nothing to do with Weismann's 
theory of biophors and determinants but holds with 
Ndgeli that the Idioplasm has a micellar structure 
and that it is distnbuted equally to every product of 
cell-division None the less, he speaks of particles 
(Teilchen) which are bearers of inheritable qualities 
and comments on the fact that Mendelian experiments 
show that these particles must be mobile and capable 
of forming new combinations Hi nee he says, it is 
clear that the chromosomes cannot retain their in 
dmduality but must be regarded as tactical combina 
tion« of smaller units hew will bo disposed to 
quarrel with this conclusion but it is not obvious 
wherein these smaller units capable of entering 
into tactical combinations and representative of the 
specific or racial characters (Merkmale) of the adults 
differ from Weismonn s determinants 
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Here aa in several other places Dr 0 Hertwlg 
appears to be inconsistent, but it would be an in* 
justice to press this charge of inconsistency too closely 
He is a champion of an epigenetic theory of develop* 
ment and argues with admirable dearness in favour 
of the view promulgated at the same time by Driesch 
and himself, that the destiny of any given cell in a 
developing organism is a function of its position At 
the same time he brings into account the indisputable 
feet that the Characters of the organism and there* 
fore of the cells composing it are determined before¬ 
hand by the constitution of die fertilised ovum from 
which it is derived In other words he admits ^re¬ 
formation, but preformation tempered bv the mutual 
interaction of parts and the influence of external con 
ditions. 

There are many Indications that the impartial post 
tion adopted by Dr O Hertwlg is the right one 
and after all, it is the position token up bv Darwin 
who wrote that there are two factors the nature of 
the organism which is much the more important of 
the two, and the nature of the conditions But 
latterly opinion has been sharply divided on these 
questions and to partisans of the preformationary or 
epigenetic schools any attempt to reconcile such 
apparently irreconcilable theories exposes the author 
to the charge of inconsistency In truth It is very 
difficult to draw certain conclusions from the avail 
able evidence much of which appears to be con 
tradictory It is the chief merit of Dr Hertwlg s 
work that he refuses to take extreme views and no 
better exposition of the middle position can be found 
than is contained in this volume 


COMMERCIAL ORGANIC ANALYSIS 
AUen s Commercial Organic Analysis A Treatise on 
the Properties Modes of Assaying, and Proximate 
Analytical Examination of the Various Organic 
Chemicals and Products employed in the Arts, 
Manufactures Medicine, &c Fourth edition voi 
i Edited by Dr H Leffmann and \V A Davis 
Pp x +576 (London J and A Churchill 19119) 
Price ait net 

HF first volume of the last edition of this well 
known treatise was issued in 1898 and was 
remarkable for the introduction of two features 
which have become the most striking characteristics 
of this first volume of the new edition These are the 
recognition of the fact that the subjects to be dealt 
with are so numerous and important that a single 
compiler can no longer cope with them and that in 
publishing a large and Important work of this kind 
in English it is desirable to endeavour to meet the 
needs both of readers in this oountry and in the United 
Stages* This latter consideration is a very important 

« , and it is to be hoped that its recognition will 
litate the re-publication of other large works of 
reference In English 

This volume is divided into ten sections and each 
of these is written by an expert in that branch It will 
be a matter ofsatisfaction to those familiar with 
Alien to find'ttiat In bringing the subject-matter 
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up to date it hat been possible to retain the old 
arrangement The introduction Is written by the 
English editor Mr Davis and shows perhaps less 
change than most of the other sections the most 
important additions being useful chapters on (i) 
refractometers, (a) spectrometers and spe ct rogr a phs- 
and (3) the determination of moisture, crude fibre 
and ash all these being of sufficient general import¬ 
ance to warrant their discussion in the introduction 
This section is, on the whole, a very satisfactory piece 
of work though it is rather doubtful whether it was 
worth while to devote about three pages (53-6) to an 
illustrated description of an arrangement for main* 
taining a temperature constant to within a few thou¬ 
sandths of a degree sihee the commercial analyst ia 
not likely {0 want refinements of this description in 
practice Further, the space devoted to the Employ* 
ment of Immiscible Solvents 1 ' i(pp 79-82) might have 
been much curtailed as the present-day analyst is 
probabh perfectly familiar with the separating funnel 
and its use The table at the end of this section is 
reprinted from the third edition and should have been 
omitted as it is too general to be of any value, and 
moreover, contains the inaccurate statement that 
canlharidin picrotoxin and santonin are glucosides 
It is also a mistake to refer to u saponin as if this 
were a single definite substance 
Dr Leftmann, the American editor contributes two 
sections the one entitled Neutral Alcoholic Deriva¬ 
tives and the other not very happily named Acid 
Derivatives of the Alcohols 
Notable additions are the very useful article on 
Yeast bv Mr Emil Schlichtlng, and the excellent 
section on Papers and Paper making Materials 
by Mr Sindall Mr G C Jones contributes the 
sections on Alcohols ’ and Wines and Potable 
Spirits Both these seem to contain all the data an 
an&lvst is likely to need, but in the second section 
something might have been sold regarding the analy¬ 
tical work on rum carried out in recent years in 
Jamaica and British Guiana 
The remaining sections are those on Sugars ’ and 
M Starch and its Isomerides both written by Dr 
E h Armstrong In the main these are excellent 
fitumis of the present position of the chemistry of 
these subjects, and the omissions are of a trifling 
character In the first some reference should have 
been made to the detection and estimation of such 
glucosides as saiicin and strophanthin, used in medV- 
dne but possibly it is intended to deal with these under 
* Drugs jn a later volume Under 4 Starch" no* men* 
don is made of the analytical characters of the sago 
substitutes* that are now prevalent in commerce. 
The article on gums in this section Is little more than 
a replica of that in the third edition and it Is unfor¬ 
tunate that the author did not take the opportunity 
of correcting the errors in it m 

The book as a whole livery wall edited, but there 
ore a few curious mistakes, thus in three places the 
name of one of the authors Is written 4 £chBdttfiitf, 
•and id the fourth and most faportoftjt $fctee» vb 
at the head of his contribution it is given/as 
‘Sighting’ The of dp* section \d pentad 
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as Starch and Isomers ’ in the list of contents and 
as Starch and its Isomendes * above the text of the 
section itself Finally* the book is described as 
printed in America Printers in the United States 
do not apparently believe that the whole is greater 
than its part T A H 


TROPICAL CLIMATOLOGY 
Handbuch der Khmatologie By Prof Julius 
Hann Band li , Klimatographie. 1 Teil Klima der 
Tropensone Dntte, wesentlich umgearbeitete und 
vermehrte Auflage Pp xii+426 (Stuttgart J 
Engelhom 1910 ) Price 14 marks 
HIS is the first part 4>f vol 11 of the third 
edition of Prof Hann’s 41 Handbuch der Kllmato 
logie Vol i deal^ with general principles and 
we now come to ttif detailed consideration of the 
climates of different parts of the world. The volume 
before us concerns itself with the tropics, the con 
fideradon of temperate and polar regions being re. 
served for subsequent volumes The author has not 
confined himself strictly to the area lying between 
33I 0 north and south of the Equator When desirable 
he has gone outside this region Roughly speaking 
he discusses that portion of the earth's surface which 
has an annual mean temperature of ao° C or above 
The isotherm of this value may be taken as marking 
the polar limits of the trade winds when definable 
and of the palm tree 

A great part of the book is taken up with tables 
interspersed with descriptive paragraphs taken from 
the writings of travellers or residents in the regions 
under review The tables refer for the most part to 
the dements temperature and rainfall, but where 
the data are available, tables of wind direction fre¬ 
quency humidity, cloud amount, and pressure are 
added The additional matter Incorporated since the 
second edition appeared in 1897 Is considerable For 
some areas the author has had the advantage of con* 
suiting works such as Captain Lyons's Physiography 
of the Nile Basin but for others he has had to go 
into the byways of meteorological literature The 
labour Involved In collecting and working up the 
s ca ttered fragments must have been prodigious even 
for so indefatigable a worker as Prof Hann, and we 
can but admire and marvel at the thoroughness with 
which the task has been completed Much time has 
been expended over the calculation of true means of 
temperature from daily extremes or from readings 
at fixed hours. Even so. Prof Hann regards many 
of the values as still uncertain, but in the absence of 
adequate knowledge of the course of the diurnal 
variation no more can be dona at present 

The introductory chapter discusses the general 
characteristics of tropical climate A special section 
1$ devoted to its physiological action on the human 
organism, particularly that o( the white man, and 
affords an opportunity of referring to the recent 
advances in the domain of tropical medkdna. After 
4^at we are Introduced successively to West Africa 
dad the Congo, East Africa with the Sudan, the moo 
<•004*1 area of Asia and northern Australia, the Pacific 
Wands, dhd finally to tropical America* 
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The Fourth Dimension Simply Explained Edited by 
Prof H P Manning Pp 251 (New York 
Munn and Co Ltd 1910 ) Price 1 50 dollars net 

Fhkrr arc few fallacies which have done more to mis* 
le'id the unscientific public than the misconception 
known as the fourth dimension The use of this term 
Is calculated to convev the false impressions first 
that hypergeometry is limited to space of four dimen 
stons instead of being extended to space of n 
dimensions where n is any positive integer, second 
that even not going beyond tour dimensions there is 
one particular coordinate called the fourth dimension 
which stands out from the rest, and alone is worth 
considering 

Now so long as we regard four-dimensional space 
as a geometrical conception there is no difference 
between its fourth dimension and its first, second, and 
third dimensions, just as in ordinary solid geometry 
there is no third dimension distinguishable In any 
respect from a first and second dimension On the 
other hand, as soon as we introduce the concept of a 
fourth coordinate differing essentially from the other 
three, this coordinate ceases to be a geometrical con¬ 
ception , and may be taken to represent time, density, 
or anything else we like 

Some American who had some money to get rid 
of and had no better use for it offered, in the 
Scientific American , a prue of 25 1 for the best popular 
explanation of the fourth dimension, and the present 
volume is a collection of selected essays that were 
submitted in the competition with an introduction by 
Dr Henry P Manning It must be admitted that 
what the authors have written is mostly sensible and 
reasonable enough and in no way contradicts the re¬ 
marks that have been made above If the book had 
been brought out under the title Hyperspace Simply 
Explained,* and the titles of those essays where the 
words occur had been altered by the substitution of 
44 four' for the fourth, the utility of the book would 
have been considerably Increased. It contains very 
Httie that can be described as unscientific 

Diagram showing the Classification of the Elements 
Periodic Arrangement Size 44x68 inches (Lon¬ 
don Baird and Tatlock Ltd ) Price, mounted on 
cloth rollers and varnished 251 
The periodic classification of the elements plays 
such an important part in courses of inorganic chem¬ 
istry for students that a large wall diagram illustrat 
mg this classification has now become a prominent 
feature in the equipment of the chemical lecture 
theatres of colleges and technical institutions Such 
diagrams have usually had to be prepared by the staff 
of the department concerned Many teachers of 
chemistry will therefore welcome the Issue of a large 
printed chart, suitably mounted on stout linen, 
giving the usual periodic classification of the elements 
with their names and atomic weights The lettering 
is boW and clear, although perhaps, a Uttk wider 
spacing might have been allowed with advantage 
The chart falls to show however the differentiation 
of each vertical group into odd and 4 even ’’ aeries. 
Front a teaching point of view there is much to be said 
for placing the helium and argon group of elements 
before the alkali group and not aftw* the halogens 
The method of classification used for the iron-platinum 
group is perhaps not quite the most satisfactory one 
though this is, of course at present largely a matter 
of individual opinion The chart as a whole wpuld 
probably gain in dearness by replacing in future 
Issue* the names of the elements by their customary 
symbols 
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Apart from the relatively minor points just men 
t toned the chart will probably prove of considerable 
service to lecturers of chemistry by relieving them of 
the necessity of preparing the large diagram illustrat 
ing the periodic classification which is now essential 
for class teaching of chemistry 

Leitfaden der Biologic JUt die Oberklassen hbhcrer 
Lehranstalten By Dr O Rabes and Prof h 
Lflwenhardt Pp x + 248 (Leipzig Quelle and 
Meyer 1910) Price 3 marks 

This book is intended for the use of pupils who have 
already had a certain amount of biological training 
in school It covers a very great deal oT ground in a 
very superficial manner, but in the hands of a capable 
teacher it should serve as a good foundation for an 
extremely interesting course of general biolog} It 
commences in what we conceive to be a vciy logical 
manner, with a general account of the cell but the 
fact that this occupies less than one page is typical 
of the superficial method of treatment A few uni 
cellular organisms are then dealt with chief!) from 
the physiological point of \iew 
The general physiology of multicellular organisms 
comes next and the first part concludes with a de 
scnption of seventeen types of plants *wd animals 
ranging from bacteria to the bean in the vegetable 
senes, and from Paramoecium to the rabbit amongst 
animals The descriptions and illustrations of these 
seventeen types occupy twenty six pages» The type 
system has become almost vestigial 
The second part of the book 1^ de\otcd to th* 
dependence of organisms upon their environment 
(cecology) including geographical distribution and 
an appendix on the geological histon of plants and 
animals and the theory of descent The third part 
deals with man mainly from the physiological 
ethnological and palaeontological jjoints of uew 
The book is very copiously and admirably illus¬ 
trated but four or five volumes of its size would be 
required to do justice to the subject matter 

Tart and McMurry s Geographies The Five Book 
Sene* Hrst part Home Geography Pp xi + 112 
Pnce 2 s 6 d Second part The Earth as n Whole 
Pp ix+ 168 Price ax 6d Third part North 
America Pp xix+469 Price 45 6 d Fourth part 
General Geography, South Amenca and Europe 
Pp xvh-f 378 Price 35 Fifth part Asia and 
Africa Pp 1x4-214 Price 25 6d By Prof Ralph 
S Tarr and Prof Trank M McMurr) (New 
^ork The Macmillan Co 1908 1909, 1910) 

The authors who are well known writers on geo¬ 
graphical subjects front the point of view of the school 
have evidently taken great pain* to adapt themselves 
to the needs and capabilities of young pupils On the 
whole they have been successful In producing a good 
workable course of school geography Written 
primarily for American boys and girls great prom! 
nence is given to the geography of the United States 
and less importance to that of the British Isles 
When it is pointed out however that while 230 pages 
are devoted to the United States the British Isles 
are disposed of in 35 pages, it will be seen that the 
voJujpe% are hardly suitable for adoption as class- 
tootyp in our schools But they should prove of great 
assistance to our teachers In showing how geography 
may be taught in a way to arouse interest and develop 
thought Every part is well and profusely illustrated 
with views diagrams and photo-relief maps In 
addition there are numerous ooloured political maps 
but no use appears to be made of coloured orographical 
maps 
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LETTERS TO THE EDITOR 
(Tfc« Editor does not fold kimttlf responsible for opinions 
expressed by his correspondents Neither cm he undertake 

to return or to correspond with the writers of, refected 
manuscripts intended for this or any other port 0/NaTusx. 
No notice is taken of anonymous communications ] 

Koch • Discovery of tne Method of Plats culture of 
Micro-organisms. 

Reading the interesting notice of Robert kocli which 
appeared in Natuu of June 2 1 was reminded of an 
incident mentioned concerning hi* early scientific career In 
the preface to Cohnhelm s r Gesammelte Abhandlungen 
Cohn helm the pioneer of what has been sometimes termed 
physiological pathology died In 1884 at the early age of 
forty five The preface to his collected works, published 
in the following year, contains a cl 1 armingh written 
memoir of him from the pan of his friend W KUhne the 
accomplished Heidelberg physiologist The obituary notice 
of Koch in Nature rightly stressed the immense \aluc to 
bacteriology of his invention plate-method for 

obtaining pure cultures of micno-wgonlsms The incident 
reported by Ktihne in his memoir of Cohnheim has refer 
cnee to that, and to Cohnheim s contact with koch in 
consequence of it in the year 1873 At that time Cohn 
helm was already full professor of pathology in the Urn 
vcrsit) of Breslau and his brilliance as an investigator 
was already attracting to his laboratory men of promise 
from all parts Koch on the other hand was in country 
practice in Silesia and quite unknown to the scientific 
world Koch s discovery of the plate-method led to Cohn 
heim s discovery of Koch and the enthusiaim and remark 
able prevision at once shown b) the young professor of 
pathology regarding his unknown compeer only two year* 
)ounger than himself are strikingly told b\ KUhne His 
words run — 

In November 1875 Robert Koch wrote begging Cohn 
the celebrated botanist Professor of Botany in the Uni 
versity to look at cultures of anthrax bacilli which he 
(koch) had prepared pure and for that purpose Koch 
went to Breslau to see him Cohn had had many tiresome 
and disappointing experiences of culture* of pathogenic 
organisms brought to him with the assertion that they 
were of pure and Isolated species in the present instance 
he naturally felt at first little confidence but after inter 
viewing Koch he sent a messenger to the Pathological 
Institute asking someone to come over because a visitor 
Dr Koch had something to show which was * quite right 
and very interesting In the Pathological Institute 
Weigert Cohnheim s assistant was about to perform an 
autopsy Cohnheim himself therefore went across to the 
Botanical Laboratory, and when ht returned he said Now 
leave off everything here and go over to Koch The man 
has made a tremendous discovery which for its simplicity 
and its accuracy of method deserves admiration all the 
more because Koch himself is living entirely remote from 
scientific intercourse and has done it all by himself and 
finished It right out There is nothing whatever to add 
to it I regard ft as the greatest discovery in the whole 
field df bacteriology and I believe Koch will surprise us 
all In times to come with further discoveries and put us 
all to the blush for our laurels " 

Perhaps this picturesque reference to a turning point in 
Koch s earlier career, being contained in a volume little 
likely to be sought for information about him rftight 
escape the notice of some whom it would interest especially 
at the present time C S Sherrington 

The university, Liverpool 


Crocodile* and Sleeping Slcknes* i 

In the obituary notice of Prof Robert Koch in Nature 
of June 3 (p 404), It is staffd diet ** KoCh suggested that 
the crocodile might be the reservoir host of the trypano¬ 
some that gives rise to sleeping sickness " This is 
a statement that has been made very often especially in 
the daily Press, but which I for my 4»rt have never been 
able to verify although 1 have same acquaintance with 
Koch s writings on the subject of sleeping sickness. Since 
this idea has been attributed so- often to Koch it Is doubt- 
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less safe to assume that there Is some foundation for 
doing so and I should be very glad to learn when and 
where Koch made the suggestion that the crocodile is a 
reservoir host for sleeping sickness The point is merely 
one of historical and bibliographical interest since in his 
latest writings Koch expressly repudiated the idea of any 
such connection between crocodiles and sleeping sickness 
(see Nature February 18 1909 p 458 and May 5 iqio 
279 also the Bulletin of the Sleeping Sickness Bureau 
o u, November 5 1909, p 421, footnote) 

E A Misuiis 

Lister Institute of Preventive Medicine Chelsea 
Gardens S W June 8 


Prof Minciun a letter comes as a reminder so often 
repeated and apparcntl> not too often that one should 
verify one s references I had read a leading article in 
the Lancet of October 30 1909 on the work of the German 
Commission but I had not referred to the original report 
and 1 am afraid that the statement that the Olosstna 
palpali* on occasion takes its nutriment from the unpro¬ 
tected parts of the crorddile led me somewhat astray as to 
the exact signifli a nee 6ff Koch s observations and recom 
mendations I am glad that Prof Minchin has directed 
attention to the matter My excuse must be that the article 
had to be In the hands of the editor within a few hours 
of my receipt of a re*dlrectcd telegram, and that I had 
to depend upon my memory for almost everything but a 
few dates and data which appear in Wer Ist’s * 

the Writer of the Article 


Ths Eaith ard Comets' Tails 

In spite of the unreserved predictions of astronomers the 
earth did not pass through the tail of Halley s comet on 
May 18-10 nor subsequently The tail os seen in the 
morning sky previous to the transit of the comet across 
the suits disc, appeared like a long and straight beam of 
light stretching from the honson to Aquila It was noticed 
from day to day that the tail was practically fixed in 
position In the sky We rather expected the tail to get 
nearer to Venus and Saturn as the comet approached the 
ecliptic but It remained stationary On the morning of 
transit May 18-19 t ^ e tall was unchanged, but a second 
branch to the south was now noticed It joined the 
northern branch to the east of the Square of Pegasus 
Unfortunately this southern branch was near the zodiacal 
light and only distinguished from It with difficulty 

Both these tails were seen morning by morning in 
eluding this morning (May 22, Civil day) but they have 
diminished In brightness and were difficult to see Further 
observation of these will be impossible, because of the 
moon remaining above the horizon until after dawn during 
the next ten days The whole eastern horizon where the 
tails meet and where the zodiacal light is was suffused 
with a dim and Indefinite glow which was particularly 
noticeable on May 18-19 a0-21 This glow was not 

so definite in boundary as the zodiacal light When the 
comet was seen on the evening of May ao we were sur 
prised to see It had the ordinary tall pointing away from 
the sun as usual It had been noticed for several days 
that m the neighbourhood of the sun the sky was not 
so blue as usual but this was the case even a week before 
the transit and Is probably merely a meteorological pheno¬ 
menon Phis brief summary of the facts will suffice here 
the observations tn detail will be published elsewhere 

We have now to explain the reason why the earth did 
not pass through the tail of the comet and why the tail 
brdke up so that some of It was left in the morning sky 
where It remains, and is slowly losing its luminosity and 
some (or another tail) appeared in die evening sky It 
Is well known that a comet under the sun’s radiant action 
(I do not attempt to define It more closely) expels corpuscles 
towards the suh which the sun impels, and these luminous 
corpuscles form the tall This process goes on even when 
fas in (he ease of Halley’s coitef) die distance between 
the comet and the sun exceeds the distance of the earth 
from the sun If the nearer planets do not show tails it 
Is because those corpuscles have been shed by the planets 
ages ago In short, a comet and a planet under the 
radiant action of the sun and the sun Itself all repel 
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these corpuscles I his b< in^ mo it is impossible for the 
earth to go through the tail of a comet—it simply repels 
the tail and as a consequent e instt ad of a passage 
through It a disruption near the time of passage must 
occur one part b< uq, left m the (in this case) morning 
skv whilst a new om is dt veloped in the evening sk) 
Here I nui> remark that on the evening of Ma> 20 the 
measured length of the m w tail was 19° on May 21 32° 
and on May 22 it was 40 

Again, the earth is bomburded with meteorites, which 
are also throwing off corpuscles these will be repelled 
by both earth and sun so that if we look at the part of 
the sky opposite to the sun we should and do see the 
faint tall thus formed which is known as the Cegen 
schein This simple theory explains nil the facts of 
observation, and if it is correct will save nervous in 
dividuals some worry when the next near approach of a 
comet 0 tall is imminent R T A Inmis 

Transvaal Observatory May 22 

P S —Mr H C Reevp of Lorentzville under date 
May 22 has sent me a letter conveying the same idea 
He says — Whatsoever nature the stress between the sun 
and the comet may be which lauses the repulsion of the 
tall the same stress must also exist between the earth 
and the comet under these circumstances the earth 
could not possibly puss through the comet s tail ’ 


On the morning of May 10 at between 4 and 430 am 
standard Indian time (jf hours from Greenwich) the tall 
of Halley s comet could be seen stretching as rar as the 
Milky Way near Sagittarius if not beyond The tail was 
much fainter than It had been two or three days previously 
but was still quite distinct 

In the constellation Sagittarius however a dark band 
like a shadow, stretched diagonally right across the tail 
upwards from east to south at in acute angle of about 
20° to 30° with the direction of the tail The edges of the 
band were approximately straight and parallel and the 
width of the band was perhaps two or three degrees 
No luminosity could be noticed within the band 
If as seems probable the tall was then entering into the 
shadow of the earth it would appear that at any rate 
the major portion of the light of the tail was light reflected 
from the sun A S Hkumy 

Government College Lahore Punjab Muy 36 


Tha Term “ Radian ” In Trigonometry 
Nature of April ai containing Mr Thomsons letter 
has just reached me and I hasten to say that had I known 
that his father had ever claimed to have originated the 
word radian I should of course have mentioned the 

claim In my communication to Nature of April 7 As a 
matter of fact Prof Thomson never did so in my presence 
and he certainly knew shortly after he came to Glasgow 
that I had on iny own initiative proposed the word and 
had made use of it for some years One day when I met 
him accidentally he told me that he had found a college 
student who had been a pupil of mine using the word 
radial ' for a unit-angle and that while agreeing with 
me as to the need of such ft word he had doubts as to 
the suitability of the terminal syllable My reply as may 
be guessed from my recent communication was that 
radial, radian, * 4 rad had all something to be 
said for them, and I referred him to my letter to Nature 
dated April 4 1870 On at least two subsequent occasions 
we spoke of such things and he supported the termination 
-on In this particular case because of a supposed analogy 
with the geometrical term median * All this, you will 
see does not preclude the possibility of an independent 
origination of the term by him In July 1871 as stated by 
Mr Thomson and I therefore regret that here there is 
no chance of me having the satisfaction of seeing the 
printed word in the Calendar of Queen’s College Belfast 
for 1873-4, 

May I direct attention to the fact that In justification 
of his letter Mr Thomson unfortunately represents me as 
saying that it was In 1874 that 4 the word was finally 
adopted ’? This Is quite incorrect If he will kindly 
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flUnce at my fetter again be will aee that speaking of 
the various forms which 1 had used or had under con 
sideratlon during the preceding five years 1 said that in 
that year (1874) the form radian was definitely adopted 
by me * It Is the words form and by me that here make 
all the difference 

The same mall steamer which brought Mr Thomson ■ 
fetter brought for delivery a few hours later a tattered 
copy of the third edition of Todhunter's 4 Plane Trigono¬ 
metry sent to me as evidence of a still earlier use of 
the word radial to denote the unit-angle in question 
This text-book was the property of a pupil of mine in 2867 
and it contains in my handwriting of that date the words 
4 x radial-180°, *■ t degree* *7 180 rad When next in 
England I shall offer It Tor your own and Mr Thomson s 
inspection 1 nos Muir 

Cape Town South Africa May 11 


I shall be very pleased to send Dr Muir a copy of m> 
father s examination questions of June 2873 containing 
the word radtan and when Dr Muir returns to England 
I should like to show him my father s copy of the 
41 Imperial Dictionary ’ containing a note In his own 
hand saying that he had proposed the word in July 1871 
So far as I know, he did not meet Dr Muir until he came 
to Glasgow in October 1873 

It thus appears that radian was thought of independently 
by Dr Muir and xny father and what is really more 
important than the exact form of the name they both 
Independently thought of the necessity of giving a name 
to the unit-angle James Thomson 

as Wentworth Place Newcastfe-00 Tyne June x 


The Nutritive Value of Bleck Bread 

In the issue of N aturb for June a (p 398) there is a tetter 
from a correspondent In reply to the article on The 
Nutritive Value of Black Bread The correspondent 
points out that the writer of the article overlooked one 
all Important question, via how much of the nitrogen 
present in each form of bread is actually digested? In 
the original article the writer complained that misleading 
statements were made by some politicians during the last 
Parliamentary General Election with regard to German 
black bread No doubt some of vour readers expected to 
sec a letter or two in reply to this complaint There has 
not been one 

Now what are the facts with regard to German black 
bread? What the people of thd United Kingdom rare 
about is what their bread will cost They do not care 
whether (hat bread which the Germans themselves call 
4 block bread * is black or brown or grev The follow 
Ing are the prices obtained from a large bakery in the 
town of Elbtrfeld last December — 



Flour 

Dworiprion 

Tbw 
14 ib* 

Hnest wheat flour 


JT d 

, a 8 

Wheat flour 


2 5 i 

Best r>e flour 


2 if 

Ammunition flour 


2 10 

Coarse r>« flour 


1 9 i 


Bread 


Pries ptr 
4 lb loaf 


DmHp km 

Wfclte bread made with milk and wheat flour 94 
Fine breads made of wheat and water 8f 

Rye bread, pure 6 

Rye+wheat tt wheat+ | rye) 6 

Rye* wheat (1 wheat*} rye) 6 

Ammunition bread <| 

m*k bread 5 


From the above figures, which have never been challenged 
your readers can draw their own conclusions 
Protectionists are most anxious to prove that rye bread 
is good and they suggest that it Is preferred to wheat 
bread Free Traders never denied that iys bread was 
good They stated that it was an inferior bread to wheat, 
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and that the chief reason for Its use in Germany was its 
lower price in comparison with wheat bread Rye costs 
less than wheat in Germany and this is a proof that It 
Is an inferior grain The bread which is reckoned the 
finest bread is wheat bread all the world over, and in the 
best hotels In Germany it is regularly served with al| 
meals On aocount of the duty the price of wheat bread 
is too high In Germany for working-class people and they 
buy breads made from mixtures of cheaper grains accord¬ 
ing to price The black bread in Elberfeld is made 
from a very coarsely ground rye flour and it Is sold and 
spoken of as black oread M although it is a very dark 
brown in colour Fred Smith 

ga Halsbury Road Fairfield, Liverpool June 4 


It Is assumed in the fetter that the whole difference In 
price is due to the duty on wheat But an examination of 
the figures given shows that the cost of the various breads 
Is not closely proportionate to the price of the flours, and 
it would seem that the bakers take a much larger profit 
on the wheaten bread Indeed this must certainly be so 
unless the yield in bread from a given weight of rye flour 
is much larger than from a similar weight of wheaten 
flour a point upon which no information is to hand 

The Writer or the Article- 


The Recoil of Radium B from Radium A 

When radium A is transformed into radium B the 
process is accompanied by the expulsion of an a particle 
It has been shown that in these circumstances tne atom 
of radium B recoils from the a particle with considerable- 
velocity as Is to be expected from a consideration of the 
momentum of the system 

Some experiments have recently been made to determine 
whether radium B is charged when it recoils and if so 
to ascertain the sign of the charge carried by it Measure 
ments to determine whether the radium B was deflected 
when passing through an electrostatic field revealed the 
fact that at least some of the atoms of this product on 
formation from radium A, carried with them a positive 
charge when projected through a high vacuum Experl 
ments were therefore made to measure the magnitude of 
the deflection suffered by the atoms of radium B when 
projected through an electric field at right angles to the 
direction of motion of the particles 

Now since the a particles from radium A travel with 
a velocity of 2*77 xio* centimetres per second the recoil 
ing atoms of radium B should have a velocity of 33*10* 
centimetres per second on the assumption that the atomic 
weight of radium B is 314 and that of the « particle 4. 
The deflection to be expected when subjecting the recoil 
particles to a field of known strength can easily be calcti 
In ted if it be assumed that each particle carries one atomic 
charge or half that carried by an a particle The results 
of the experiments to deflect the radium B in an electro¬ 
static field were consistent with this theory of the pheno¬ 
mena but the experimental difficulties were such as to 
prevent us so far from making very accurate determine 
tiorts. 

Before attempting to make these measurements with 

r ter accuracy, it was thought of interest to invest'gate 
deflection Of radium B In a magnetic field This has 
been done by Mr E J Evans and one of us and the 
results obtained show that when radium B recoils through 
a magnetic field the deflection suffered by the particles is 
of the size to be expected from theory * 

Taken together the results of the electrostatic and mag¬ 
netic deflections of the atoms of radium B after recoil 
leave Ilttfe doubt that the atomic weight of radium B la 
in the neighbourhood of soo, that this product carries with 
it oq recoil a single positive atomic charge, and that The 
velocity of the particles is of the order ol^msgnitude to 
be expected from considerations of momentum It Is 
however hoped that subsoqueritaexptffmcnts may lead to 
a determination of thebe Important quftntmes wfefe 
aCcurady W M*xowta 

^ S Ruts-* 

Physical Laboratory, The University 
Winchester, June 10 
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Com Tricing and Corn Analysis 

The review of a book on practical curve tracing In 
Nature of June 9 is tantalising to one who is not in 
the least interested in drawing the graph of an equation, 
but who Is frequently plotting curves from experiment 
and who would like to find formula, not only to fit them 
but to explain them I look through most of the reviews 
of mathematical books in Nature in the hope of discover 
ing one that deals with the practical analysis of curves 
and 1 am continually disappointed 
Can no mathematician be induced to recognise that for 
some of us an equation Is the end and not the beginning 
of a piece of work? In innumerable cases experimental 
work ends with a curve such, for example as a hysteresis 
curve and no attempt Is made to find an equation to 
fit it 

Half a dozen rules exist, the uses of log and semi log 
paper can easily be explained but nobody has gathered 
them together with explanatign of the difference between 
empirical formulae and rational equations, of interpolation 
smoothing and of the legitimacy of extrapolation 
London June 9 m A P Trotter 

A Brush for Collecting Mercury 


Since more or les* mercury is always spilled around the 
laboratory a simple and efficient mercury collector Is of 
great use I have found a very good one and s ; nce 1 
nave not seen it in use before, 1 will describe how It is 
made 

It is made like a paint-brush with the difference that 

te copper wire is used instead of camel’s hair in the 
sh part The fine copper wire is then amalgamated 
with mercury Use the brush as though painting with it 
It will take up large globules and go into cracks and 
oollect the smallest particles so that none need be lost 
Use a cup when collecting and when the brush Is full 
shake the mercury Into the cup 

George Winchester 

Washington and Jefferson College Physical 
laboratory Washington Pa May a& 


LIGHT ALLOYS 

'T'HE problem of producing an alloy which shall 
■ combine great strength with a low specific 
weight has been before metallurgists ever since the 
commercial manufacture of aluminium became an 
accomplished fact, more recently however, the re¬ 
quirements In the first place of racing yachts then 
of motor cars and of motor cycles, ami, finally, the 
pressing problems of afcrlal navigation have added a 
rapidly increasing importance to the whole question 
At the present moment German manufacturers par 
ticularlv are putting forth claims in regard to achieve¬ 
ments in this direction which appear startling at first 
sight and It is interesting to examine the whole state 
of the question 

The need for a light alloy lies in the fact that pure 
or nearly pure aluminium is, unfortunately very weak 
mechanically Its low specific gravity (a 71) is more 
than counterbalanced by the fact that its tensile 
strength even in the form of rolled bars, does not 
ffitteed 7 tons per square inch If those figures 
an compared with those of the best special alloy 
•beds suitable for structural purposes, we find that 
fidme of these show tenacities up to 64 tons per 
square Inch with a density of approximately 79 
Consequently a bar of aluminium, to bear the same 
ultimate load as a bar of such steel having a cross- 
seetkmal area of one inch, must have a sectional area 
of approximately 9 square inched ana would there¬ 
fore weight about three times a b much as the steel 
tonr A tight alloy which 1$ to*o6mpete successfully 
with such special steels, therefore, must either be 
much tighter than pure aluminium or it must combine 
with lie density of aluminium a tensile strength of 
ax tons per square inch 
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So far as alloys consisting principally of aluminium 
are concerned it does not appear that this tensile 
strength has ever been attained except in the case of 
hard-drawn wires the ductility of which has been re¬ 
duced to an excessively low value It must however, be 
borne in mind that the high tension steels referred to 
above cannot be employed m excessively thin sections, 
so that in many special cases where the scantling of 
structural parts cannot be reduced to minute dimen¬ 
sions, while the strength required is not very great, 
light alloys may be employed with advantage as com¬ 
pared with alloy steel The same argument applies 
however to a comparison made on similar lines be¬ 
tween light alloys and the stronger kinds of wood 
These woods are all considerably weaker per square 
Inch of sectional area than the light alkm now 
available, but when their much lower density is taken 
into account as well as the advantage of larger 
scantlings the result must in man) cases be favour¬ 
able to the employment of wood It is for this reason 
that the frames of most aeroplanes are constructed of 
wood When, however an alloy of density less than 3 
and possessing a tensile strength of more than ao tons 
per square inch under conditions allowing of a ductility 
equivalent to an extension of not less than 15 per 
cent on a s inch test piece becomes available its 
employment will become advantageous as compared 
both with the best alloy steel and the best wood 
* The light alloys available at the present time are 
somewhat numerous and as regards those of them 
which are patented or otherwise proprietary articles 
it is difficult to obtain satisfactory data, it it certain 
however that extravagant claims are often advanced 
for such alloys and these are not verified when 
samples are tried in a testing machine 

The claims of those advertising or selling such 
alloys must therefore be looked upon with much re¬ 
serve 

Among the earlier alloys of aluminium which found 
a certain amount of practical application were those 
with iron and with nickel One of the racing yacht* 
engaged in one of the later races for the America 
Cup was built of plates rolled from one of these 
alloys but the metal suffered from excessively rapid 
corrosion and the presence of iron in aluminium 
alloys, although it undoubtedly confers considerable 
strength upon them is rightly regarded as extremely 
undesirable At the present time the most completely 
studied of the light alloys are those in which copper 
is Incorporated with the aluminium either alone or 
with the addition of other elements such as man¬ 
ganese In the form of rolled bars and sheets, these 
alloys attain a tensile strength of slightly more than 17 
tons per square inch with an elongation of 15 per 
cent on 2 Inches, these figures apply almost equally 
to alloys containing about 4 per cent of oopper albne 
or to those containing 3 per cent of copper and 1 per 
cent of manganese or a per cent of copper and 
2 per cent of manganese the specific gravities of all 
these alloys lying close to 2 8 So far os trustworthy 
data are available, these figures probably represent the 
best available alloys of this character Alloys of 
aluminium with from 15 to 20 per cent of zinc may 
potsiblv yield somewhat higher figures but owing 
to* the presence of a considerable proportion of zinc 
their density is also much higher so that they can 
.hardly be classed among the light alloys 

The tight alloys at present employed in practice are 
[principally used in the form of more or less coxnpli- 
'cated castings, such as motor-car engine crank-cases > 
ithe corresponding parts of a^nal motors and similar 
!purposes. When thus used the alloys cannot be cfen- 
1 pared with special alloy steels and stilt less with 
jwood and they hold the field quite easily Against 
cast-iron brass or bronze of anv kind For these 
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purposes hardness rather than ductility is desired, 
and alloys containing rather more than 4 per cent 
of copper, or the corresponding amount of manganese, 
can be employed The casting of these alloys pre¬ 
sents some difficulty but a considerable number of 
founders are able to produce castings of this kind 
with regularity, the secret of their success lies largely 
in casting the alloy at a suitable temperature and in 
the preparation of a mould having a hard and very 
dry surface All the alloys of this class undergo a 
comparatively enormous amount of shrinkage in 
passing from the totally liquid to the totally solid 
condition and unless due allowance is made for this 
contraction, faulty castings always result 
In the case of the alunumum-zinc alloys a difficulty 
of another kind arises, while these alloys are less 
viscous when molten and flow into Hie moulds more 
freely than the aluminium-copper alloys they are very 
weak and brittle while hot and castings made of 
these alloys are very apt to crack while cooling if 
their contraction is opposed to any considerable ex¬ 
tent, it is probably on this account that these alloys 
have acquired the reputation of being treacherous * 
They have, on the other hand, been employed with 
some success for the production of so-called die 
castings These castings are produced by means 
of metallic moulds, and can be made so accurate 
that no machining is required even for such objects 
as screw-threads and certain parts of instrument*. On 
the other hand, these alloys are said to be weak under 
vibration, but this statement as yet requires confirma¬ 
tion by systematic investigation 
The question of the power of light alloys to resist* 
corrosive influences is one of considerable importance, 
it has been generally accepted by those accustomed 
to deal with aluminium and its alloys that the pure 
metal is much more resistant to corrosion than any 
of its alloys, and as regards some of these this view 
is undoubtedly correct The numerous solders 
which have been advocated for jointing aluminium 
and its alloys all suffer very seriously from this point 
of view It must of course be borne in mind that 
aluminium itself has a powerful affinity for oxygen 
and only protects itself from rapid atmospheric oxida 
Hon by the formation of a very thin coating of oxide 
on all exposed surfaces, If this coating is ruptured, as 
for instance, by friction continuous oxidation re¬ 
sults and the presence of an alloyed element in the 
form of a distinct constituent may cause such Interrup¬ 
tion Again the contact of aluminium with another 
metal in the case of all those metals usually met 
with in engineering construction, leads to the forma¬ 
tion of galvanic couples, and the consequent rapid 
corrosion of the aluminium In this way also an 
alloyed element may Intensify corrosion Chi the other 
hand, it is equally possible that the presence of an 
alloyed metal may improve the protective coating of 
oxide formed on the surfaces of the metal, and there 
is good reason to believe that the presence of copper 
produces this effect to some extent while the presence 
of manganese—as has recently been shown—facili¬ 
tates the formation of a surface 41 patina containing 
manganese oxide as well as alumina 
Even in the best circumstances however, the»pro¬ 
tection of light alloys from corrosion Is a most im¬ 
portant matter, and this is accentuated by the difficulty 
of finding a suitable paint or varnish the constituents 
of which do not act upon aluminium—an action 
which generally takes the form of an interchange of 
oxygen between the pigment and the metal Pro¬ 
cesses for coating the light alloys with a less cor¬ 
rodible metal, such as copper tin, sine, Ac, have 
been tried, but these modes of protection are accom¬ 
panied by the risk qf an increased amount of local 
corrosion owing to galvanic action, if the metallic 
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coating is anywhere broken through A more hope¬ 
ful line of thought is to be found in the development 
or processes for coating the alloys with an adherent 
layer of some inert compound of aluminium, much as 
iron and steel are coated with a layer of phosphate of 
iron in the Coslettising process 
Finally some reference may be made to the possi 
bilities of the use of magnesium and its alloys for 
the production of light and strong materials of con¬ 
struction The fact that magnesium has a specific 
gravity of only 1 74 at once suggests its use for such 
a purpose but the fundamental objection lies in the 
fact that it is much more corrodible than aluminium 
and that therefore the attainment of even moderate 
durability in its alloys must be a problem of much 
difficulty That some solution of this problem may 
have been found is suggested by the statement re¬ 
cently made that the newest German Zeppelin air¬ 
ship is to be constructed of an alloy known as 
Elektron, said to be an alloy of aluminium and 
magnesium Its density is stated as being close to 
1 7 so that it must clearly consist of magnesium 
alloyed with only 1 or 2 per cent of atumkiinm 
No data as to the strength of such on alloy are 
available, but from the known constitution of the 
alloys of the aluminium-magnesium system it appears 
probable that the addition of aluminium to mag¬ 
nesium in proportions up to 7 or 8 per cent will 
materially Increase the strength of pure magnesium, 
but the actual results cannot be predicted, it is how¬ 
ever, probable that pure magnesium is rather weaker 
than pure aluminium, so that it would be suiprising 
totfind in this group an alloy having a density less 
than 1 8 with a tensile strength above 10 or 12 tons 
per square inch Alloys of aluminium with small 
proportions of magnesium arc it may be mentioned 
in somewhat extensive use, particularly for certain 
parts of scientific instruments under the name of 
magnalium, 1 but these alloys, although somewhat 
lighter, are not so strong as the best of the alumin- 
ipm-copper and aluminium-copper-manganese senes 
From the foregoing review of the question it will 
be seem that the* prt&feim of light f alloys is still far 
from a satisfactory solution and that there is a need 
for further systematic study of the alloys of the 
lighter metals Walter Rosbnhain 


GREEK ARCHAEOLOGY' 


T HF Annual of the British School at Athens 

stUI remains of the somewhat unwieldy size that 
it has assumed of fate years. A return to the more 
convenient bulk of say, vol viii would be welcomed 
by the reader, yet it cannot be said of any of the 
articles In vol xiv that any part of them might 
profitably have been excised Only the fourth instal¬ 
ment of Dr Mackenzie’s work on "Cretan Palaces* 
seems rather too long Still, no doubt Hie various 
questions raised by Dr Dbrpfeld’s criticism of Dr 
Mackenzie’s former articles, Dr Noack’s work on 
Cretan buildings and the discoveries of Neolithic pro¬ 
totypes of the “ Homeric ’ palace in Thqssaly, needed 
exhaustive treatment So we are compelled to post 
pone reading Dr Mackenzie’s views on the relations 
of the Homeric house to the Cretan palaces until next 
year t* 

The director of the echoo. and his assistants con¬ 
tinue their account of the discove rie s at Sparta, which 
have co nf err e d such lustre upon British ardueological 
work during the last three years Few believed that 
excavations at Sparta would prove so interesting 
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We assumed too hastily that the rude, countrified 
Lacedaemon of the prejudiced and tendentious 
Athenian historians whom we are taught at school to 
accept as infallible would yield little or nothing of 
Interest to our spades Yet the excavations of Messrs 
Bosanquet and Dawkins and their helpers have show n 
that earlv Sparta was in no way behind other Greek 
cities In art and civilisation, and we remember that in 
Homeric days l^acediemon was a lordly house of 
princes, while Athens was nothing at all The excava 
tlociA of IQ09 which are not treated in this volume of 
the Annual have revealed to us the scanty remains 
of the old Mycenaean civilisation of Sparta at the 
Menelalon the hcroon of Menelaos on a hill some two 
miles distant from Sparta itself, on the opposite bank 
of the Eurotas We await with interest the publication 
in the next Annual of these discoveries The 
volume before us deals chiefly with the continued 
excavations of the temple of Artemis Orthia which 
have resulted in the discovery of the most primitive 
shrine on the site which dates from the eighth cen 
tury b c Geometric pottery found beneath its floor 
Shows that the place was sacred at an earlier date, but 
no Mycenaean sherds prove a history going back into 
the Bronze age The geometric sherds lie on vargm 
soil and the sanctuary was evidently a new one 
established by the Dorians 

The great quantity of pottery found has enabled Mr 
Droop to construct a scheme of the development of 
Laconian pottery from its first stage immediately 
succeeding the Geometric to its latest The Identity 
of the Laconian style with that hitherto known as 

Cyrenlan Is proved 

Prehistoric archaeology is represented in ttusAVolume* 
by two articles by authors who disagree with one 
another M Vassits the curator of the Belgrade 
Museum writes a somewhat inconclusive article on 

South-eastern Elements in Prehistoric Servia in 
which he claims, reasonably enough, that the ^Zgean 
culture must have sent forth a stream of influence 
which passed up the Vardar valley into the Danubian 
basin but does not bring forward much positive evi 
dence of importance to confirm this probability 
Messrs Wace, Dro6p~and Thompson contribute an 
account of their very important excavations in 
Thessaly which have put into their proper perspec¬ 
tive the previous discoveries of Sotinadis in Boeotia, 
and Tsountas in Thessaly and have shown that in 
early times northern Greece possessed a peculiar art 
and culture of its own which was very little affected 
by iEgean Influence We say very little , the 
authors would say ‘not at all, but without much 
probability Mr Wace and his colleagues have dis¬ 
covered that In northern Greece a Neolithic culture 
continued to exist until long after the Aegean 
had reached the full flower of the Bronze age 
and that the Thessalian contemporaries of the 
Minoan Cretans were stone-using barbarians Then 
brushing aside the few traces of JEge an influ¬ 
ence on this barbaric culture (such as the rude 
spiral ornament In the Dimini pottery), they as¬ 
sume that the North 4 keek and iEgean corvtem 
porary c u kureS* had no connection with one another 
and were absolutely Independent, not only in origin 
but until suddenly the higher culture broke down the 
lower in the latest Minoan age It is obvious, how 
ever, that this Is impossible The yBgeans were 
active seamen, and it is incredible that dSgean influ¬ 
ence shqutd not have affected 1 the Thessalians, con 
servative though they were, from the beginning and 
at the same time, that the Mgeebi influence should 
not have affected the north coast of the ifigean Sea 
and have penetrated up the Vardar valley as M 
Vassits savs it did, and have greatly influenced the 
Danubian BfontfeAge civilisation We believe that 
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the independent North Greek Neolithic and Chaleo* 
lithic culture w is no bar to this and that itself it 
was much more affected by the Minoan culture than 
its discoverers believe For us, then M Vassits and 
Mr Wace are both ri^ht 

1 he great import incc of the Thessalian discoveries 
for the history of the origin of Luropean civilisations 
is evident It h is ne\er seemed to the present writer 
probable that the chin^es from the a^e of Stone to 
that of Metal and from the ige of Bronze to that of 
Iron each necessarily took place at about the same 
time all over the Luropean and Mediterr me in 
world, iron for inst ince seems ccrtamlj to have 
been used sporadically bv the 1 ^vptians as early 
us the time of the fourth and sixth dynasties about 
3000 B c whereas even in southern 1 urope it does 
not appear much before 1000 b c and now we see 
the same thing in this case of the continued use of 
stone, for long exclusively by a large community In 
northern Greece down nearly to 1300 or 1200 b»c 
and contemporaneously with the existence but two 
.hundred miles- off of the head centre of the splendid 
Booaze-agc civilisation of Minoan Crete We are 
again reminded that though nature nihil facit pet 
saltum human activity does progress in precisely this 
haphazard way Our archaeologists too much under 
the influence of the professors of natural science have 
assumed that the evolution of human progress was far 
more even and equable than actually was the case 
The Greek sculpture of the later period takes up 
less space in this year’s Annual than in that of last 
year, there is only one short article by Mr Wace on 
an interesting Pergnmene head found at Sparta 
Prof* Burrows and f Mr Ure contribute an account 
of their excavations in tombs at RhitsAna(M\kalew#os) 
which have produced large quantities of pottery of 
the classical period and there arc interesting articles 
by Mr Hasluck on the topography of Laconia, and 
by Mr Hogarth on Hierapolis S\riae the ancient 
sanctuarv between Aleppo and the Euphrates other 
wise called Bambyke or Mabog the modem Mambij 
Mr Hogarth publishes several fragmentary Greek and 
f atin inscriptions and graffiti of Roman days from 
this ancient noly place H R Hall. 

GOATS AND M ILTA FFVER 

A QUESTION asked in the House of Commons 
on June 13 illustrates the desirability of mem¬ 
bers of Parliament becoming familiar to some extent 
with scientific facts before concerning themselves with 
subjects in which such facts are involved 
Tne question was in regard to the part played by 
the goat in the spread of Malta fever and arose out 
of a misreading of the evidence given before the Royal 
Commission on Vivisection (Q 14 242) The ques¬ 
tion asked was to the effect that seeing no goats 
had been infected by the alleged Malta fever germ 
and thAt It did not give rise to any ill health or fever 
in these animals why spend money on any inquirx 
regarding the part played by goats in Malta fever ? 

The evidence given before the Royal Commission 
was that the goats did suffer from this disease* that 
the micro-organism did multiply in their bodies but 
that it did not give rise to any appearance of iff health 
or rise in temperature It is this that makes the goat 
so dangerous If Malta fever caused high fever and 
the other symptoms of a severe disease in the goat 
as it does in man the goat would probably cease to 
be a danger The animal would be confined to its 
stable, and its milk would run dry A* it is the goat 
which acts as a source of the virus of Malta fever 
continues to accompany the herd into the town or 
village, appears the picture of health, and sedretes 
quite as much milk as its harmless neighbours 
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This is a matter of great practical importance wnce 
the Maltese themselves refuse to believe that Mdlta 
fever is milk borne although the Commission sent 
out in 1904-5-6 to investigate the disease proved this 
up to the hilt Since then the Maltese have been 
exporting their Malta fever-carrier goats, and spread 
ing this serious human disease far and near That 
this should be permitted would seem to be beyond 
belief but looking nearer home, we must remem be- 
that our own milk supply is not quite free from the 
tubercle bacillus 

The American Government attempted to import 
Maltese goats in 190O The drinking of the milk of 
these gave rise to on epidemic of Malta fever on 
board the vessel which conveyed them from Malta 
and a woman in the quarantine station in America 
became infected The seouel to this story is told in a 
recent report of the Board of Agriculture of America 
The goats remained under strict quarantine and in 
spection for some two years those showing marked 
infection with Malta fever being slaughtered from time 
to time The result is that all the animals imported 
have been slaughtered—even the kids born in America 
—not a single animal could be saved on account of 
Malta-fever infection 

This disease is becoming more widespread every 
year Last year the Sleeping Sickness Commission 
of the Royal Society discovered an epidemic of it 
iffecting a large part of the native population round 
the shores of Lake Albert Edward, in the south-west 
corner of Uganda and the native goats in that out 
of the-wny place were found to be the carriers, just as 
in Malta 

fn regard to the result of forbidding the use o 
goats* milk to the sailors and soldiers in Malta it 
cannot be too often repeated that this simple order at 
once led to the extinction of the fever in the garrison 
This does not of course refer to the native popula 
tion among whom the incidence of the disease is as 
great as ever In 1905, before the preventive measures 
came into operation there were 643 cases in the 
Army alone in 1906 147, In 1907, 11, in 1908 5 
in 1909 1, in fqio o 


THE A/AG AND THF ROYAL SOCIETY 

A MONG the addresses received by the King at St 
James s Palace on June 9 was one from the 
Royal Societv which was presented by a deputation 
consisting of Sir Archibald Geikie (president) Sir 
Andrew Noble (vice-president) Mr A B Kcmpc 
(treasurer and vice-president) Sir Joseph Larmor and 
Prof J R Bradford (secretaries), and Sir William 
Crookes (foreign secretary) with Mr R Harrison 
(assistant secretary) bearing the mace 
In the course of the address it was stated — 

We are proud to remember that no less than forty-seven 
vears ago King Edward was graciously pleased to enter 
the Fellowship of the Royal Society, and later on his 
accession to tne Throne to become our Patron 
Your Majesty enters upon the duties of your high station 
with a wider personal Knowledge of the Empire and Its 
various peoples than was ever possessed by any previous 
Sovereign of this country Your subjects have had many 
fjmh that this extended knowledge has been accompanied 
br*an active sympathy with every cause and movement 
that wilf promote their welfare and happiness The interest 
which your Majesty has shown in the progress of discovery 
and invention assures us that these elements of national 
greatness wfll continue to receive your favour and protec 
tlon 

HU Majesty replied as follows — 

1 thank you for the loyal addreatf of condolence from 
the president, council and Fellows of the Royal Society 
on tne death of my beloved father It la a consolation to 
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feel that your society, numbering amongst its fellows the 
most distinguished men of science of this country 
sympathises with me la my terrible bereavement 
Your words of appreciation of the character of the late 
King are very weloome to me He alway s regarded with 
the deepest interest those scientific discoveries, and those 
applications of discoveries already made which have been 
or such supreme importance la the advancement of civilisa¬ 
tion I also have watched with close attention the work 
of your society and it is my sincere hope that its prosperity 
will continue and that a Fellowship of Hie Royal Society 
will alwAjs be esteemed one of the highest honours which 
can be earned by devotion t6 the cause of science 
I desire to thank you most cordially for your congratula¬ 
tions on my accession to the Throne and to assure you 
of my sympathy and support In your beneficent efforts for 
the promotion of natural knowledge I gladly accede to 
\our request that 1 should Inscribe my name as Patron in 
\our charter book 


PRO* OEORGE F BARKER 

P ROh BARKER whose death was announced 
last Meek was one of the most genial men of 
science on the other side of the Atlantic He was a 
frequent visitor in London, and invariably of recent 
years during the period of his stay, he was made an 
honorary member of the Athenaeum He was born in 
Charlestown Mass m 1835 and died on May a$ 
last He was educated in the Boston public schools 
finishing at \ale where he graduated in 1858 
The American system of education is continuous 
and methodical, and whatever line of pursuit an 
American boy is prepared for, he is ultimately turned 
out well drilled tor his future career Barker com 
menced in the Albany Medical College where he 
received the degree of Doctor of Medicine in 1863 
and was appointed professor of chemistry at Wheaton 
College Illinois Thence he proceeded to the 
Western University of Pennsylvania in the same 
capacity but later he became professor of physio¬ 
logical chemistry and toxicology In 187a he was 
appointed professor of physics at the University of 
Pennsylvania in Philadelphia and there he taught 
until 1900 when he retiree on account of ill health 
Prof Barker *a<t an admirable teacher and ex¬ 
pounder but he did not undertake much research and 
therefore his name is not so well known in the Scien¬ 
tific world as that of many of his countrymen He 
was much engaged as an expert witness especially in 
patent cases He acted as United States Commis¬ 
sioner to the Paris Electrical Exhibition of 1881 to 
the Electrical Exhibition held in Philadelphia in 1884 
and he took a very prominent part on the Jury of the 
electrical department of the great exhibition In 
Chicago in 1893 He was a past president of the 
American Chemical Society and of the American 
Association for the Advancement of Science He hfld 
served as vice-president of the American Philosophical 
Society the headquarters of which are in Philadelphia, 
slrice 1899 His English friends will mips hint very 
much when they virit America. 


NOTES 

Six John Gavby C B will deliver the Jjuhes Forrest 
lecture at the Institution of Civil Engineers oq June as 
The subject will be 1 Recent Developments of Tekgraphy 
and Telephony * * 

A coNVtasAXiONi of tfee Institution of Electrical 
Engineers will be held at tne Natural HUtocy Museum, 
South Kensington, on Tuesday June a8 p ^ 

Pxor t W RichARds has accepted thfeWtatta of 
the council of the Chemical Society to defivpr the Faraday 
lecture of the society next se ssi on 
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Tup death U announced at the age of eighty four years 
of tYof W P Blake, emeritus professor of metallurgy 
geology and mining and director of the School of Mines 
Of the University of Arizona 

A cosREst*ONi>KNT says he would like to ask Messrs 
Cowell and Crommelln whether It Is not highly probable 
that the Star of Bethlehem was after all nothing else 
than Halley s comet ? We submitted the Inquiry to Dr 
Cowell who has been good enough to reply that he does 
not consider it highly probable that the two objects 
are identical 

It is proposed to establish under the title of the India 
Society an association to promote the study and apprecia 
tlon of Indian culture In Its aesthetic aspects The new 
society will publish for distribution to its members works 
showing the best examples of Indian architecture sculp¬ 
ture and painting and wilt assist in the preservation of 
the traditional arts and handicrafts of the Empire The 
honorar\ secretary is Mr 1 W Rolleston Ardeevin 
Christ Chuich Road Hampstead, N W 

The National Association for the Prevention of Con 
sumption la Inaugurating an educational campaign against 
tuberculosis So great has been the success of the 
Travelling Tuberculosis Exhibition that the council is con 
vineed that the time has come for n vigorous and wide 
spread effort A special appeal committee has been 
appointed over which the Far! of Derby will preside to raise 
funds Its object Is to raise an annual income of 5000/ 
for the purpose of spreading Information on the question 
of the cure and prev ntion of consumption This cam 
palgn is to be carried out by means of travelling tubercu 
tosis exhibitions carAvans with lantern-slides for small 
towns and villages popular lectures an information 
bureau and the distribution of literature The coopera 
tion of all persons Is solicited to aid In raising the fund 
'Which will be applied entirely to educational purposes as 
the committee feel* that If the country can be aroused to 
a comprehension of the loss In life and money occasioned 
by tuberculosis and the methods by which the disease can 
be controlled ultimate conquest is assured 

Tnr Italian earthquake of June 7 referred to last week 
occurred In a district which is frequently disturbed by 
shocks from more or less distant centres but in which 
they rarel> originate Avellino where the recent shock 
wa* strongly felt is thirty miles east of Naples The 
epicentre of the earthquake was however about thirty 
miles still farther to the eist Including the villages of 
Calltrl and San Fele at both of which there was much 
damage to property and some loss of life The onl\ 
Important earthquake which is known to have occurred In 
the same centre Is that of September 8 1694 when more 
than four thousand lives were lost Calltrl was then 
entirely destroyed and at least 700 persons were killed 
The epicentre of both earthquakes lies onl> a few miles 
to the north west of that of the great Neapolitan earth 
quake of 1857 and not far from the continuation of the 
isoselsmal lines drawn by Mallet in his well known report 

Taor Ronald Ross in on address to representative* of 
the missionary societies of the world meeting at Living 
•tope College on ^Commemoration Day June 11 urged 
that missionaries, like the priests of old should be healers 
both of the mind and of the bod/ He suggested that 
missionaries might ascertain, by the examination of the 
apUen whether children In the tropics were affected by 
malaria and that this would give a rough indication of 
the amount of malaria In the district He suggested that 
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quinine might thi n be administered to the children in the 
district and that this would tend to check the spread of 
the disease He also hoped that they would be able to 
assist In drainage achemt x so th it the breeding places of 
mosquitoes might be eradicated He thought all mission 
arles should ha\e suih training as that (.ivm at living 
stone College in order to be enabled to share In these 
Minitan precautions. 

Many meteorologists will bt glad to learn that the 
activity of the British Rainfall Organisation founded some 
fifty years ago bj the late Mr f J S>mons has been 
placed upon a perm inent footing bv tilt trunsfer of the 
management by th< director Dr H R Mill to a strong 
representative board of trustees interested In rainfall work 
The board will consist of Dr Mill (as chairman) Mr I* 
Druce (treasurer) Mr R M Barrington Sir Alexander 
Blnnle Mr C L Brook Mr C J P Cave Mr D \\ 
FreshfieM Dr H Mellish Sir John Murrav and Mr 
J ia Wood Tht board with the aid of other obeserver- 
will form an endowment fund for the continuance of the 
work which hitherto has bis n dependent on the efforts 
of it* promoters and voluntary contributions The 
observers now number nearK 5000 and tht actumulatod 
records are quite unique Dr Mill now makes o\er the 
whole of the documents and the lease of the headquarter* 
in Camden Square to the board of trustee* as a fri e gift 
for the benefit of meteorological science 

Tint fifteenth annual congress of the South-eastern Union 
of Scientific Societies was held at Cuildford from June 
8 to 11 Dr D II Scott b R S ins succsnied a* presi 
dent by Prof brnest (_ ardner who deli\ered a discourse 
on the evolution of classical art Some of tlu papers read 
were of much local interest not ibly one b> Mr H Burv 
on the relation of the Rivir Wey to the Blaikwater and 
the Arun—a study of rlver-developmcnt on the lines hud 
down by Prof \\ M Davis Another local paper dealt 
with the Pilgrims Wav between Famham and Albur> in 
which Mr J T N Clift ducusmd the question whether the 
route was along the higher or the lower road Mr E \ 
Martin explained his experiments on dew ]>onds made with 
the view of determining the wav In which the supplv of 
water was maintained Dr W Martin showed in a 
karned paper how the bird s-eje views and maps of the 
sixteenth and seventeenth centuries should be interpreted 
A lecture on colour In insects tfas gmn by Mr J \\ 
Tutt in which he pointed out the need of obtaining definite 
information respecting the (hang * which bring about 
differences of coloration Dr \ iughjn Cornish lectured 
on waves In sand and snow and Mr \ R Horwood of 
Leicester, referred to the extinction of crvptogums The 
Rev R Ashlngton Bullen is surrredKl as honorary score 
tary of the union bv Dr William Martin who wPl be 
assisted by Mr Norman Oruv Nixt jear s congress will 
be held at St Albans under Sir David Gill K C B 

The University of California continuing the Investiga 
tion of the numerous shell mounds on the shores of San 
branclsco Bay, publishes in the fifth part of vol vii of 
its Proceedings a report on that at Ellis Landing by Mr 
N C .Nelson This Is one of the largest of the series 
and the period required for Its accumulation ia estimated 
at more than three thousand years From the very 
beginning It was used both as a dwelling site and place 
of burial and It was occupied by the Californian abort 
gtnts tip to a time not long antecedent to the European 
discovery and occupation of the country The earliest 
oocupanta were not savage* of the lowest grade an# there 
la throughout the strata distinct evidence of the evotu 
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tton of culture The later Inhabitants were skilled In 
various Industries and made journeys to or had trade 
relations with distant tribes Even if It was from time 
to time occupied by migrants or enemies these people were 
all essentially of the same type, and the last were Indians 
similar to the inhabitants of Middle California within 
historic times 

Messrs Dulau and Co have published part iv of the 

Tnaxury of Human Inheritance ’ the publication con 
taming pedigrees illustrative of the inheritance of various 
defects or other characters issued by the Galton Labora 
tory for National Eugenics The present part contains 
pedigrees of a large number of cases of hare lip and cleft 
palate, with Introductory explanation and bibliography by 
Dr H Rischbieth pedigrees of hereditary deaf-mutism 
collected by the Eugenics Laboratory and pedigrees of 
congenital cataract, collected and annotated by Mr N 
Bishop Harman The pedigrees are given In the same 
general style as in previous parts and the first and third 
articles are Illustrated by a number of plutes which are 
exceedingly well reproduced 

Mr M Osiiima of the Bureau of Scientific Researches 
a falhoku has been enabled to add twelve apeaes to the 
twenty-nine recorded in Stejneger s Herpetology of 

Japan Ac as indigenous to Formosa Of these twelve 

additions four species and one subspecies are regarded as 
new to science Mr Oshlma • paper appears In vol vn 
part HI of Annotations Zoologtcae Japonenstt which 
also Includes four articles on as many groups of Japanese 
invertebrates 

To the June issue of Wltherby s British Biros Mr H 
Wormakl contributes an exquisitely Illustrated article on 
the attitudes assumed by the mallard and certain other 
drakes during the period of courtship The performance 
generally commences by four or five mallards swimming 
round a duck with their necks drawn In and then suddenly 
lowering their beaks, and at the same time raising them 
selves nearly upright in the water and drawing the beak 
up the breast For the otlpsr actions we must refer the 
readers to the paper itself as they are difficult to describe 

Ik their thirty-eighth report (1909-10) the directors of 
the Zoological Society of Philadelphia state that In 
December last a large number of animals collected by the 
Smithsonian Institution expedition to East Africa under 
Mr Roosevelt were temporarily accommodated In the 
gardens previous to their transport to the National Zoo¬ 
logical Park at Washington Specimens of Thomson’s 
goselle, waterbuck, Coke s hartebeest and wart-hog be¬ 
came, however the property of the society The last 
named species, we regret to see figures In the list as 
Macrocephalus in place of Phacochoerus When a name 
fits an animal so admirably as the latter does the wart 
hog it ought In no circumstances to be changed 

VVf^five to acknowledge the receipt of the report of the 
director of the Zoological Gardens at Gisa, near Cairo 
for 1909 In which it Is stated that the season under review 
was unusually favourable to {he animals although the 
Wnber of visitors was 36239 less than in the previous 
vear To the late and present Go ve r n ors of Senar the 
gardens were indebted for a large and representative col 
lection of animals fbm the Blue Nile, white a feature of 
the year was the large number of species which bred In 
the menagerie Jungle-cats and foxes were responsible for 
the death* of several animals, while to rats, owls, Ac 
may probably be attributed the disappearance of many 
others 
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In past years locusts have caused enormous losses in 
South Africa to the farmers, who have usually, on religious 
grounds, taken no steps to destroy them Since agri 
cultural departments have been formed locust officers have 
been appointed whose duty it it to collect Information 
about the swarms and the places where eggs are laid and 
to take such destructive measures as may be necessary 
The report of the chief officer for Cape Colony for the past 
season has recently been Issued in the Agricultural Journal 
of the Cape of Good Hope (No a, 1910) The most 
successful method of destruction is to spray the veldt with 
a dilute solution of sodium arsenlte and trea c le, or if the 
grass Is too short to scatter some finely chopped green 
vegetation bran, or even voetgangers ' themselves, 
previously soaked in the solution When the swarm comes 
along it is immediately attracted by the treacle, and eats 
with gnat voracity so that the insects soon begin to 
sicken and die It is even recorded that a second swarm 
has come up and devoured the first two swarms thus 
perishing through one spraying At an earlier stage the 
destruction is a simpler matter—the insects are sprayed 
immediately they hatch out Wherever these methods are 
adopted damage from locusts becomes comparatively 
small and as soon as the religious scruples of the farmers 
can be overcome and adequate help is rendered the locust 
plague will cease to be formidable because it can be 
controlled 

Mr E Heron Aulin writing from Large Acres, Selsey 
sends an account of the extraction of several colours by him 
from purple iris flowers The petals of from twenty to 
thirty flowers of the deep purple Iris which were either 
quite withered (shrivelled but still moist) or just beginning 
to wither were put into a Jar and just covered w th 
alcohol At the end of ten minutes, (1) a bright and typically 
iris reddish purple solution was produced (2) these soaked 
(in alcohol) blossoms squeezed fairly dry and steeped in 
plain cold water for ten minutes, gave a bright ultramarine 
blue solution with no trace of purple or red (3) these 
alcohol-soaked blossoms, left m the water for an hour gave 
a deep (almost indigo) blue solution with no trace of purple 
or red Another similar lot of blossoms cut just above 
the seed pod were steeped In enough alcohol to cover them 
for three hours and gave a rich crimson solution with no 
trace of blue or purple. Several other brilliant and distinctive 
colours were obtained by various treatments of blossoms 
and residues Mr Heron Allen’s Interesting observations 
remind us that while we have in this country a wide range 
of blue and red as well as of yellow flowers there Is not 
with the exception of woad (I satis tinctoria) a single 
indigenous blue or even red colouring matter which has 
ever been of any importance as a dye-stuff Many years 
ago woad was used to some extent as a source of indigo, 
while weld (Heseda luteola) dyer s-broom (Genista tinc- 
toria) and many other yellow dyes were also employed but 
we were dependent upon foreign countries for our colouring 
matters even when natural dye-stuffs were used The 
chemical constitution of the colouring matter of the purple 
iris does not appe ar t0 have been investigated but the 
results obtained by Mf Heron-Alien may probably be ex¬ 
plained by the extraction of traces of add and #UcaUne 
bodies by the solvents used * 

Mr Joks Schmidt hea&pf the recent Danish expedition 
in the Thor for the Investigation of physical conditions in 
the Mediterranean, has sent us a reprint of a preliminary 
r e por t oh the work of the expedition, pabHshed in La 
Gdographie The Thor cruised in the Straits of Gibraltar 
and along the north codst of Africa to SardM** than 
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explored the western It Allan coast and made some observa 
tion* further east In the southern Adriatic and off the 
coast of Greece The results are of great value and 
Interest Special attention ma> perhaps be directed to the 
section of the region west of the Straits of C ibraltar made 
between February so and 38 1900 whuh ma\ be compared 
with a similar section based on Dr Wolfenden s observa 
tion* made in the Stiver Belle In 1904 

Is the Siteungsberichte of the \ lenna Academy of 
Sciences of December 9 1909 Prof W Trabert discusses 

the connection between the temperature conditions of the 
atmosphere and the pressure at the surface of the earth 
The Inquiry is based upon observations of the temperature 
of the upper air during 1903-8 mad by the aeronautical 
observatory at I Indenberg and on the simultaneous 
behaviour of the barometer at* the ground level For this 
purpose those days were selected on which the air-column 
over Llndenberg was colder than the previous and following 
da) a and vice versa The re suits show utter aha thal 
the barometer rises during the existence of cold air-columns 
the minimum of pressure occurs generally on the dav 
before and the maximum on the day following With 
warm columns of air the reverse holds good After an 
extreme of pressure a column of extreme temperature occurs 
as a rule on the first or second dav afterwards viz a 
warm column follow* a high pressure and vice versa 
There 11 at all events an intimate connection between 
temperature conditions in the free air and pressure at the 
ground level from which fact the author agrees with the 
opinion generally obtaining at the present time that the 
hope of meteorology lies in the upp<r regions 

An extended series of tidal observations on the Pirifit 
coast was obtained b) the Canadian Tidal ^ur\e\ during 
the summer of won under the supervision of Dr W Bell 
Dawson the superintendent of the Survev There were in 
all a senes of twenty recording tide gauges in simultaneous 
operation along the coast of British Columbia One note 
worth) result obtained is that the time of high and low 
water at the head of the long Inlets on the coast is very 
little later than at the mouth For instance at the head 
of Bute Inlet high water is only seven minutes later and 
low water fourteen minutes later than at Lund sixty six 
miles below The range of the tide at the head of the 
other inlets Is only from 3 to ta per cent greater than 
at their mouth This rapid progress of the tidal unduln 
tion must be due to the great depth of such inlets Where 
the depth is so great the whole surface of the inlet rises 
and falls simultaneously in correspondence with the 
impulse at its mouth given by the rise and fall of the tide 
in the open It would also appear that there is little 
current except In the mouth of the inlet where the pulsa 
tlon takes place The results obtained by Dr Dawson 
provide valuable information upon the subject of the pro 
gross of the tide in ordinary shallow estuaries and in deep 
inlets They are in no sense therefore, of merely local 
Interest or local application, but they illustrate the general 
question of the rate of progress of the tide relatively to 
the depth of the channel or inlet 

Tnr velocities of certain reactions between metals and 
the halogens In solution form the subject of a paper b> 
Messrs R G van Name and Graham Edgar in the current 
number of the Zeitschnft fUr phystkalische Chemte 
(May $4) Solutions of Iodine and bromine in potassium 
Iodide and bromide solution respectively were allowed to 
react with mercury cadmium zinc copper and silver at 
» 5 ° C and 3$° C and the velocities of solution of the 
metal measured With Iodine the velocity of solution was 
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found to be practicalh independent of the nature of the 
metal The temperature coefficient of the reaction was 
found to be unusually low about 1 3 for to° rise instead 
of 30 generally found for reactions in homogeneous 
s> stems 

Si hiiAI intrre L all icht to a paper by the late Dr 
Ludwig Mond on Somr Mew Metallic Carbonvls which 
appears (with nn introduction In Dr R I Mond) in thi 
Journnl of the Chemical Socict) A description is given 
of the apparotu In mi ms of which the action of 1 irbonic 
oxide on metals could 1* Usted at tempi ratures up to 
450° and at pressures up to 3 oo atmospheres An account 
is also given of 1 new blaik obnlt niboml CofCO), 
prepared b\ the decomposition of thi red tetracarbon) 1 
CofCO) 4 recenth described of a ruthtniuui carbonyl of 
which only a small quantity wxs obt umsj ms an orang< 
yellow deposit and of a moljbdenum carbonyl Mo(CO) 
forming high tv refractive white crystals whuh sublime 
without inciting in un ittuo plun of h) dragon or carbon 
n onoxide at 30° to 40 

1 rof H B Di\os s pr identnl aridres to the Chcm cal 
Society repioduted in the Society » Journal deals with the 

l mon of Hvdrogm 4nil Oxygen in 1 lames Tie con 

Hid* rs that lh< explo ion nf tin two ga r is 1 diiect 

iction, (1) because will-dritd mixtures of electrohtic ga** 
always explode with a spark (2) bti au«te the \docitv of 
explosion in a vv Il-dried mixtun is greater than when 
steam is added and (3) b* t iuse the explosion wave is 
propagated exactlv in the same wn> us a pressure wave in 
the gas In the cum of the combustion of thi gus< s at 
moderate tempi ratures he agrees with Dr Baker that 
steam plays an important part in the interaction of the two 
gases but suggests that if once a flame is si art *d iht 
presence of moisture is not mxe sary for its propagation 
During the combustion small amounts of hydrogen peroxide 
are formed whuh can b« pr*served by allowing the jet to 

impinge on ice or on solid curbon dioxide It has been 

suggested that hvdrogm peroxide is the first product of 
the interaction and this view has been upporli d on \ arious 
grounds as for instance on thi ground that the prim ir\ 
interaction in a gaseous mixture must be between two 
molrcules onh l*or these views no sufficient support 
appears to be forthcoming and man) of the arguments 
usid in its favour ari shown to Lm fallacious 

Tub idea first expressed b\ Lord Ra)lngh and aftei 
ward* by Prof Li benow that the high decimal rrsistivit) 
of alloys was due to thermo-elm trie forces* set up at the 
points of contact of the constituents of the alloys has been 
taken up bv sevml ph) slush* but no attempts to establish 
its truth experimentally have stiicci ded In the Physik 
ahsche Zeitschnft for May is there is a communication 
from Mr K V Brooks whuh appears to prove definitely 
that the idea is untenable Mr Brooks hasunensured the 
resistivity at different temperatures of columns consisting 
of a large number of thin gold and silver discs and of 
sticks of compressed gold and silver dust and has found 
that their resistivitv and their temperature coefficient of 
resmtivit) lie between those of their constituents and varv 
with composition according to the ordinary law of mixtures 
Alloys of the two have on the contrary higher resistivities 
and lower temperature coefficients than have their con 
stituents 

In the Revue gMralc des Science* of April 30 Prof L 
Cohen of the Universit) of Utrecht writes of what he 
terms the * Infectious disease! of metals Under this 
heading he describes s)stematic observations on the alk>- 



468 


NATURE 


{June * 6 , 1910 


tropic transformation which metallic tin undergoes at 
moderately low temperatures More Interesting because 
of far wider Importance, however are his observations 
and views on what he terms the moladic d dcrouissage 
this is in reality simply a process of spontaneous anneal¬ 
ing or re-crystallisation which occurs in certain dreum 
stances in metals which have been severely hardened by 
plastic strain So long ago as 1900 Ewing and Rotep 
hain showed that when pure lead has been freshly crushed 
or rolled the minute crystals commence to grow, even at 
the ordtnan temperature at a rate which produces visible 
changes In a few weeks Prof Cohen's observations show 
that processes of this kind are not confined to lead but 
occur also In harder materials especially in hard-drawn 
brass thus Accounting for the spontaneous crocking of 
cartridge-cases which occasionally occurs in practice after 
a lapse of several years from the date of manufacture, on 
the view that the re-crystallisation process is accompanied 
bv a change in volume The whole process U favoured by 
any rise of temperature so that the phenomena are more 
readily observed in hot climates Whether such action 
takes place at possibly a still slower rate in Iron and steel 
Is a problem still to be investigated An important fact 
brought out by Prof Cohen ■ experiments, however, Is 
that the process of re-crystalHsation Is initiated afld 
Accelerated by Intimate contact a piece of the same 
metal in the stable or 44 annealed condition, it It* indeed, 
this phenomenon which leads Prof Cohen to describe the 
whole process as an 44 infectious disease " of metals. 

Thk Sngineer for June 3 contains a description of the 
Drultt Hatpin system of thermal storage recently installed 
at the Kings Road works of the St Pancras Borough 
Council Electricity and Public Lighting Department 
Each of four water-tube boilers has been fitted with 
a storage vessel and some figures regarding the perform 
once of the plant are certified by Mr Baynes, the borough 
electrical engineer Each boiler, as originally installed had 
a pi axlmum normal evaporation of about 11,000 lb per 
hour One boiler fitted with a thermal storage drum was 
run for ah 51m, the storage drum being full at the 
start and empt) at the finish During this time the 
average evaporation per hour was found to be 17 54a lb , 
or an Increase of 59-5 per cent more than the normal 
During this test the average working pressure was 185 lb 
per square inch the temperature in the drum 360° F 
and the draught at the boiler exit 0-5 Inch by water-gauge 
With this system It is found that deposits from hard watsr 
are found in the storage drum rather than In the boiler, 
and are therefore not subjected to the heat of the furnace 
which would boles them to a hard scale Such depfi tos 
are very easily blown off from the storage drum in a soft 
powdery state 


grants in relation especially to electrical science. The 
author hopes that die advantages to be gained by legit* 
luting for the promotion of scientific rejearch, where It 
affects purposes of general utility and advantage, win 
receive serious consideration 


OUR ASTRONOMICAL COLUMN 

.Tub Mmoa of June i<—F arther observations of the 
large meteor of June i 9b 40m have been received by 
Mr Denning from various parts, add they are in very fair 
agreement with each other and With the values given by 
him for the height radiant, tic, in Natuee foe June 9 

The meteor was seen from Claphom Common passing 
from a few degrees below the pointers in Ursa M*J0t to 
A place just north of 44 The Twins ' The trail was a 
reddish Aellow colour while the nucleus w*s a brllBant 
electric-blue At Lough ton, Essex the meteor was viewed 
during a portion of Its flight over die western sky The 
object appeared extraordinarily brilliant with a blue head 
and red tall 

As an instance of the erroneous impressions of nearness 
occasioned by the startling lustre of fireballs of this kind, 
It may be mentioned that the observer at Laughton esti 
mated It as seventy yards distant and thought it must 
have fallen behind a house near hhn Search was made 
for fragments, but without avail As a matter of fact the 
meteor was more than 100 miles distant The shower of 
Soorpilds to which It owed its origin Is singularly rich in 
fireball* In June, and they form probably the dfbrit of 
some dissevered periodic comet the materials of which are 
now distributed into a wide stream 

Coming Total Eclipses of thk Sun —From Dr Pio 
EmanuelH we have received an abstract from the Rivitta 
di Axtronotma * ScUnae affinl (April) in which he discusses 
in detail the conditions of the total solar eclipse* of die 
sun on May 9 1910, April 38-19, ton and April ij 191a 
The eclipse of 1911 will have a period of totality of nearly 
five minutes and ths line of totality will completely 
traverse the Pacific Ocean commencing on the east coast 
of Australia it will terminate at a short distance from 
the west coast of Central America A small chart given 
by Dr EmanuelH shows the path of the shadow touching 
the Islands of Nassau Samoa, and Tonga Vavau Island 
will probably afford the best locale for observations and 
at the port of Nelafu on the south-west coast totality 
will last for 3m 36-8* with the sun at an altitude of 43* 
At Tau, in the Samoan archipelago totaHty will endure 
for am 13s the altitude being 51* The last island to 
be traversed by the shadow will be Nassau which It 
practically an uninhabited desert 1380 metres long and 
914 mptres across but here the duration of totality will 
be 4m k» , and the altitude of the sun 57° 

The Nbw Canals on Mark —In No 433 of the Obtetv +* 
tory (p ai*) M Jonckheere states that from observations 
made at Hem, there can be no doubt as to the reality of 
X be two new canals recently described bv Prof Lowell 
Independent observations by M Jarry Deslog** and him 
mt disclosed these features, which were carefully studied 
at fhe Hem Observatory 


Masses Longmans, Gum and Co hive published a 
third edition of pr F Moll wo Perkin's 44 (juafttqtlve 
CfaUttfcal Analysis Organic and Inorganic ” The fityt 
WtnSn of p* work was reviewed in our issue of August srf, 
*1901 (vq! Ixiv p. 397), and St is sufficient to point out 
that to the present issue has been added 4 short section 
'Ideajjng wiffi some of the rarer elements and a new chapter 
otretftereaf salts 


A third edition of Mr Walter B Priest • 44 Scheme for 
the Promotion of Scientific Research 9 has been published 
by Messrs Stevens and Sons, Ltd We dealt with the 
second edition somewhat fully in our Issue of January si 
1909 (vol ixxlx, p 345) In the present edition the 
administration of grants has been further explained, and 
the author of the book p ropose s terms of allocations of 
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The OnjEfcnvf-nusM Determination of Stellar Vkloci 
' rue —Jn No, 4 vol xxxl of toe A*trofiky$ical Journal 
Prof R W Wood rep or t s further progress In toe 
ppreparation of Hght filters for use in toe obWflve-prism, 
*rrtdial' 4 aJoqftv work recently described by Prof E C. 
Plokering. It will be reme m bered tost by employing a 
neodymium-chloride fitter Prof Pickering Introduced a ilite 
absorp ti o n line Into the spectra to which toe stetter fines 
could be r e f er red for measurements of velocity In toe Him 
of sight Prof Wood now finds that the addition of 
erbium chloride Irttf^uceW/Anotber good reference Una at 
X 38s, whilst with laochromattc* p!ates fi the narrodr Inter¬ 
space between two neody mium bands « x jtao might be 
employed. With vapours hs befisfees bettor gequfts could 
be ottainedtiand he St also experimenting on the manu¬ 
facture of solid screens bv using a solvent which would 

sofidffy, such as styrol - 

very | 


m w soua screens or using a solvent, wmen weu»> 
tty, such as styrol The success attained so for fc 
promising for the final application of ihW 4 method 
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EXPLORATION OF THE KARAKORAM 
RANGE 1 

¥N the communication referred to below HUH the Duke 
* of the Abruxxi give* a very Interesting account of hie 
expedition last summer to Baltlftan, in Kashmir territory 
undertaken with the object of ascending Ka the highest 
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peak in the N W Himalaya as well as to investigate 
the physical features of that range which his previouk 
mountain work in North America and Africa would render 
so valuable by comparison 

The rapidity and facility of modern-day travel compared 
with that of nfti years ago 1* remark 
able From Srinagar to the foot of 
the Baltoro occupied only fifteen da>s 
which in 1861 took me twenty-nine 
Thfr Duke proceeded vu» the Indus 
Valley and the Braldoh River, and re 
turned by the Skoro La and the Deosal 
Plains, all now well known and con 
stantly travelled over 

The Baltoro Glaucr has since 1861 
been made famous by the visits of no 
fewer than three exploring parties 
commencing in 1892 who have added 
to the topographical detail of its 
furthest sources This last expedition 
waS large and well equipped, besides 
itr leader there were the Marquis F 
Negrotto, Messrs, \ittono Sella F De 
Fiupfu, three Italian guides G Petl 
grew and A and E Brotherei four 
porters and an assistant photographer 
and Mr Baines, who joined the party 
In Kashmir to look after the transport 
arrangements, so that the number of 
porters proceeding from Askolay was 
about 360 On May rS they began 
the ascent of the great glacier the first 
camp being at LlUgo on the right 
bank, where the marginal Ice cliff Is 
mentioned being 196 high 

The next day Rdoka* on thg same 
ride, wrfs reached where the^party 
were detained three days by bad weather, snow falling and 
covering the surface of the glacier This was made the 
bas e e pm p The magnificence of the view to the north 
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from this point of the gigantic peaks and spurs of the 
main range of which one now known as Mustakh lower 
is the most striking feature is described. 

Beyond this camp reference is made to and a hypo* 
thesis ventured on a very conspicuous feature (mentioned 
In my paper The Glaciers of the Mustakh Range 
R G Soc January 1804)—the long line of white ice in 
masses more or less detached und di» 
tmet in structure from that of the Ice 
on cither side 1 was unable to follow 
this ice flow to its source I venture 
>et another hypothesis Its position is 
central, it appeared to originate from 
the precipitous western face of Gusher 
brum and to be glacial Ice quite free 
from any morainic matter drawn into 
the flow of the main northern and 
southern branches but had never been 
subjected to the pressure and formed 
under the same conditions as the ice 
which carried and partly held it In post 
tlon This is only one of the pheno 
mena connected with these great 
glaciers awaiting elucidation and call 
mg for that closer investigation which 
the first explorers had not the time to 
solve 

On reaching the base of Ka a dose 
examination of the peak was made 
first on the western side up the trlbu 
tary glacier named Savoia leading to 
the saddle at its head, 21 863 feet It 
was a btiff ilimb steps in the ice had 
to be cut all the way up to the summit 
The Tibetan side presented a pre 
cipitoua wall of rock beneath was a 
glacier flowing west to the Oprang 
Valley probably a tributary of the 
glacier descending from the Mustakh 
1 Pass As the Duke describes it tne northern flank of 
Ka seen from that side must form a gigantic wall 
’ nearly 10,000 feet In height Seen well from here Ka 
was deemed impracticable for the Alpine climber 
j The explorers next attarked the eastern side and 
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d by the Anglo-A^strian expedi 
Alpine basin as it Is described, 


reached the points attained 
tion From this splendid A . 

Ka with Its precipices and snow cone shows Itself in all 
Its splendour, the difficulties of its ascent were apparent 
and they had to declare themselves conquered—that only 
In an aeroplane could the summit be reached From tht 
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water parting on this side they saw a precipitous slope on 
the like tan* side, not vertical at at the Sella Savola but 
a very crevassed glacier The Italian guide* and porters 
might have descended, but returning was the difficulty 
The Duke was under the Impression they would see from 
here the Oprang Valley however he was surprised to find 
a great glacier flowing south-east separating Windy Gap 
from a great mountain chain which appeared to connect 
with Staircase Peak on the north this glacier received 
numerous tributaries from the eastern face of the Stair 
case and mountains south of Windy Gap The Duke sa>s 
that here are two important geographical problems to be re¬ 
solved—how the chain it attached to Staircase Peak and 
where the glacier the travellers saw emerges From Windy 
Gap and Sella VIttoria Sella the eastern peaks of Gusher 
brum were seen and the Duke suggests that the glaclet 
from there and the Staircase was the one seen b> Young 
husband from the Oprang Valley A most plucky attempt 
was made by the Duke and two porter* to reach the top 
of Staircase Peak but after a night at 21 O50 feet they 
were baffled by a bergsehrund which they failed to work 
round From here Ka appeared* more than ever In 
accessible It is recorded also that its northern face Is 
precipitous also that towards the east chains and moun 
tains were lost In the distance 

Rejoining his party on June a8, the Duke determined lo 
make a final effort to ascend the Bride Peak (K6) 25 119 
feet Ascending the main Baltoro glacier from Footstool 
Camp of Conway on July 1 he and Sella started for the 
Kondus Saddle the view they obtained from this point 
ao 772 feet compensated them for all thev had gone 
through To the south It lay over the Kondus Glacier 
embracing Peaks K7 K8 and K9 he noted that this 
valley trends to the cast then bends to the north coming 
round Golden Ihrone and Hidden Peak and perhaps joint 
the pass at the head of the Ordoch Glacier of Young 
husband 

Although the work was most severe and many camps 
were in exposed and trying sites great praise it due to all 
and the account Is written In a most natural, unpretentious 
way Hie value of the Italian guides on work of this 
nature Is well exemplified for when they were on the 
Chogollsa Saddle and Sella had left for Rdokas they 
prevailed on the Duke to wait for fine weather and attack 
the 4 Bride Peak and the little party actually stayed 
three weeks on this exposed ridge of si 000 feet 

The ascent was finally made, and a point 24 577 feet 
reached close below tho summit when dense mist coming 
on and the remaining 500 feet being of a dangerous nature 
they reluctantly had to descond having attained the highest 
altitude yet reached by man More it was impossible to 
do The Duke trusts some future traveller profiting by 
hU labours may some day reach the magnificent summit of 
the Bride Peak (Fig a) The future surveyor who may be 
sent tnerr is taught a valuable lesson by these most capable 
mountaineers towards the securing of an accurate plane- 
table survey of the wonderful unknown country lying to 
the eastward With the numerous peaks fixed by the 
triangulation It Is shown conclusively that the area occu 
pied by the Terlm Gangrhi and glacier together with the 
Snowy Range- from which- the Remo Glacier descends 
could all be mapped and dosens of peaks fixed from points 
already visited by the Duke ol the Abnrnl and Dr Long 
staff supplemented by a few others at the head of the 
Kondus Valley and those seen from the Mustakh Pass 
crossed by Younghusband 

H H Godwin \vstxn 


U RTIIhR OBSERVATIONS OF IIUIE\S 
COMET 

A- NUMBER of further observations ol Halley $ comet 
are recorded In Nos 4415-* of the Astronomtsche 
Nachtichim In No. 4416 (p 401 ) Prof Max Wolf gives 
a sketch showing the portion of the tail on May ia at 
*4^ (Rflnigitunt M T) A slight curvature 

Whs noted the convex side being towards the north 
and the extremity of the tall lay on a line joining 
a Equulei and $ Aquaril From this observation it was 
dMticed that the actual length of the tall was about 45 
million kilometres (*$ milHon mile*) whilst that part 
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through which thp earth would -pass if passage took place 
was at least 3 0 broad. Qbservations extending) from May 
17 to 34 indicate* that the halos observed at the hdnigstuhl 
Observatory on May 10 were more than twice as strong 
as those observed on the other days Dr Cerulli directs 
attention to an apparent shortening of the tall towards 
i$h (MET) on May 18 which he ascribes rather to 
the alteration of direction in regard to the line of vision 
than to the approach of daylight 

Herr \ Mr the records that at the photographic observa 
lory of the Roval Technical High School Berlin on 
May 24 the nucleus of the comet was seen to occult the 
H<5 magnitude star \ G Lpx 1 4615 for 28-1 wnxmdv 

the star was lost in the brightness of the nucleus, but at 
yh om 40-58 (MET) It was again seen amongst the 
matter streaming out from the nucleus It then appeared 
as an absolutely sharp bluish point of light and suffered 
no apparent alteration beyond a slight twinkling Herr 
Osthoff records some cloud observations made at Cologne 
on May 19 but found nothing which might be ascribed 
to the action of the comet s tall the 22° nolo around the 
sun is accepted as the natural result of the presence of 
the cirrus clouds observed 

Observations mode nt Warsaw on May 26 indicated that 
tin, axis of the tail In the plane of the comet a orbit made 
an angle of u° with the radius vector at distance 0-18 
from the head Computations by Dr Banschlewlcz show 
that this would mean a delay of <M>-o*7d in the passage 
of the earth through the toll after the conjunction of tne 
comet with the sun 

No 23 of the Comptcs rendus for June 6 contains 
hcveral further reports of observations of the comet 

MM Luizet And Guillaume (p 1493) give a rtsumf of 
their observations since early in December 1909, directing 
pedal attention to the changes which took place in the 
form of the nucleus the structure of the various parts of 
the head and the extent of the tall after the beginning of 
Match On Ma\ 14 It was noted that the pronounced 
flattening of the nucleus was in a direction perpendicular 
to that observed on May 14 

MM Cirera and V bach give the results obtained at the 
Observatolre d< 1 Hire (Spain) during the period May 
11—jf> from observations of terrestrial atmospheric mag 
netlc and electrical phenomena Some disturbances were 
recorded on May iH and 19 but the authors believe that 
the> were not connected in any way with the comet 
although they hesitate to pronounce definitely on the sub 
jeet until the results have been more fully considered 

M Comas Sola of the F&bra Observatory describes 
(p 1496) a very brilliant projection of gus from the nucleus 
on May 31 A photograph exposed for eighty three 
minutes showed that this projection extended some million 
kilometres from the nucleus In the direction opposed to 
that of the sun A condensation in this projection gave 
the appeal ance of a second nucleus, which on June 2 was 
about 40* from the primary nucleus and was some three 
m ignitudes fainter Between these two nuclei there 
nppoared to be an alignment of very feeble stellar points 
but these were so faint as to be doubtfully seen A photo¬ 
graph taken with* ninety minutes 1 exposure on this date 
showed among other interesting details a long aigrette 
emerging from the nucleus and forming a medial line in 
the tall On June 4 the secondary nucleus was invisible 
but the primary was accompanied by four condensations 
which travelled rapidly away from it In 110 minutes the 
principal one of these was displaced 59', in regard to the 
primary in the direction of the tall 

M Xflarobini also directs attention (p 1406) to the 
breaking up of the nucleus on June a To him it appeared 
that the. comet had split Into two nebulosities each having 
a nucleus the only difference between their aspects being 
that one was considerably fainter than the other He 
also remarks on the rapid alteration of the form of the 
nucleus since May s 4 Prior to that oate it had bun <fls- 
tinctly nebulous and elliptical, but since then It has appeared 
as a sharply defined point 

As mentioned previously in NatuM, M Jean Mascart 
travelled to Tencrlffe to observe the comet, and set up his 
Instruments on the spot occupied by Plan) Smith is 
llo now describes (p 2407) the Instruments and the sheer* 
Ing conditions during me two months* sojourn at the 
Marion At an altitude of *71$ metres he was Well above 
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the usual clouds and onlj on one mgjit was the sky 
obscured Further he gives a detailed^ account of his 
observation* of the sky on the night of May 18-10 but 
beyond an exceptionall> fine display of the zodiacal light 
no special phenomena were remarked 

Photographs of the comet taken at HelwAn Kodalkanal 
Johannesburg* &c were shown at the meeting of the 
Royal Astronomical Society on Friday last and all of them 
show plainer what a striking object the comet was in more 
favourable latitudes and in clearer skies 1 he long 

straight tall it seen to have a verv complicated structure of 
fine filaments and waves 

Several obaerveis have forwarded to us accounts of 
recent observations of the comet Mr I^ench of Malta 
University states on June 8 that the comet had been seen 
every evening since Ma> 20 and although fainter the 
tall still extended some ao° or 30° It was btst seen on 

June 1 when the tail extended nearl) to Jupiter He 

also remarks on the change* in the appearance of the 
nucleus which lattorh was quite stellar in character 

and of about the second magnitude 

Mr J W Scholts of Grlmscar Huddersfield sends an 
account of obseivatlons made it Morecninbe Hay A 
sketch made at 11 10 pm on May 31 in a clear cloud 
leas sky, shows three plumes or tails two shorter ones 
lying beneath and separate from the main tall The 
lowest and shortest is quite near to Castor and Pollux 
and nearly parallel to a line joining them No simple 
definite explanation of this apparition is jet forthcoming 


PAPER S ON IN\ KRTbBRATES 

TN the May number of the hntomologtst s Monthly Maga 
A sine Dr D Sharp records tho history of the di# 
covery in the New Forest of a new species of arbonai 
beetle of the genus Corticana One species of this genus 
C simtlaia was for thirty-seven years known as British 
only by a single specimen In 1908 beetles of this genus 
were taken on an oak tree in the New Forest and identi 
fled with that species which the\ seemed to indicate to be 
sexually dimorphic. Other specimens procured both in 
the Forest and at Woking demonstrated however that 
not only a as 6 simtlata rediscovered in Britain, but that 
the former area is the home of a new species for whkh 
the name C lambiana is proposed C stmilata has been 
subsequently taken in Scotland 

To the Proceedings of the Aradem) of Philadelphia for 
December 1909 Mr T H Montgomery contributes the 
second part of his observations on the habits of spiders 
Particular Interest attaches to his aixount of the breeding 
habits of Plsaurina the species of which closely resemble 
the Lycosldas In structure but differ by being arboreal 
instead of terrestrial during the cocooning season and in 
carrying the cocoons by means of the chellcera instead of 
suspended from the spinnerets The large white cocoons 
of one species are usually found on poison ivy (Rhui 
toxicodendron) and from observations on specimens kept 
In confinement it appears that the female carries the 
cocoon about with her until a few days before the young 
are readi to hatch As they emerge she commences to 
enclose them with a network of lines she herself remaining 
on the outside of the nest thus formed In this manner the 
old cocoon and the young spiders are eventually enclosed 
In a complete nest which may take as much as three days 
to construct 

The January and February issues of the same serial for 
the current year are occupied by papers on molluscs—for 
the most part American land and fresh water forms—among 
which the longest Is one by Messrs Pilsbry and Femss on 
the Kand-snalls of the south-western States As the result 
of their study of Arizona snails the authors have been 
led to doubt the power of environment as a main factor in 
the differentiation of species and to regard this as capable of 
exptaiatfon only on the hypothesis of variations In the egg 
teadTnjf to modifications of the organism for the most part 
not affecting the well-being of the*race Such adaptation 
as exists Is probably due to selection and the isolation of 
cotonto would favdur the perpetuation of mutations 

Ftesh water gastropods of the genera Liranea and Physa 
prqgre*, It Is well known, by crawling back-downwards 
on the surface-film of the water On p 43 of the serial 
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lust cited Mr H S Cotton shuns that the same mode of 
progression occurs in the case of a marine bivalve of the 
genus Modlolaria the remarkable feature in this instance 
being the small size of thi area of adherence 
To the May number of the American Naturalist Dr 
H A Pilsbry communirnti s a note on a new type of 
barnacle (Stomatolepas praegustator) inhabiting the mucous 
membrane of the throat of the loggerhead turtle Although 
sessile barnacles are well known to infest the external 
surface of turtles and whales while certain parasitic forms 
penetrate the integument of their crustacean hosts no 
commensural thoracic tjpe appears to have been previously 
described Stomatolepas belongs to the subfamily Coro- 
nutiiue and is marl) related to lubiclnella which lives 
on the skin of whales ind Stephanolepas a barnacle found 
imbedded in the horn) pi itrs of the shell of the hnwksbill 
turtle 


SOMb BIOl OtilCAL SERIAL S 
THE frequency with which the successive numbers of 
* the Quarterly Journal of Microscopical Science make 
their appearance may be taken as an index of the activity 
in research—of a particular kind—on the part of British 
biologists and the editor is to be congratulated on the 
Issue of seven parts of what used to be literally a quarterly 
journal during the last twelve months The April number 
(vol lv , part i) maintains the usual high standard of this 
publication It opens with a detailed description by Prof 
U C Bourne of the anatomy of a remarkable New 
Zealand mollusc Inctsura ( Scissurella ) lytteltoncnsts Ulus 
trated by hve carefully drawn plates Mr W J Dakin 
gives a very full description and discussion of the eye of 
the scallop—Pectcn—an organ which, on account of a 
certain resemblance to the vertebrate type of e>e has for 
a long time past attracted a large share of attention from 
biologists and which lately we believe has played a not 
unimportant part in the theories of philosophers Mr 
Dakin concludes that there is no ground whatever for 
placing the Pccten eye in the same class as the vertebrate 
eye for the resemblance Is very superficial and though 
the retina is inverted in both rises this has been produced 
m very different ways Prof b A Minchin and Dr 
H M Woodcock have a paper on the blood-parasites of 
certain fishes accompanied by three of those remarkabl) 
beautiful plates which we have leurnt to expect from proto- 
zoologists A special welcome should be extended to 
another protozoologies 1 paper the first we believe from 
the pen of Mr Julian S Huxley grandson of Prof T H 
Huxley which deals in a very thorough manner with a 
new genus and species of greganne from the digestive 
tract of that remarkable crustncean Anaspides tasmantae 
Both this memoir and that by Prof Bourne already re¬ 
ferred to are based on material obtained by Mr Geoffrey 
Smith on his recent trip to Australasia The number con 
eludes with a reprint of Prof Hubrecht s address to the 
Boston meeting of the International Zoological Congress 
on the foetal membranes of the vertebrate* In which the 
author elaborates his remarkable views on the interpret* 
tion of mammalian development 

In the second volume of the Zettschrift Jiir mdukhve 
Absiammungs wad \ ererbungslehre Prof G Steinmann 
further elaborates his theory of the extreme polygenetic 
origin of the Mammalia This is a new and somewhat 
startling hypothesis which does not teem as yet to have 
attracted much attention In this country Its acceptance 
would involve a far-reaching modification of generally 
adopted views as to the phytogeny of the Vertebrata The 
reptiles which are themselves supposed by Prof Steinmann 
to have arisen polyphyletlcally from the Amphibia are 
divided into two groups the Orthoreptilia which include 
the existing crocodiles chelonians lizards and snakes and 
the MetareptlUa which Include extinct forms Which hawr 
no reptilian representatives at the present day The Meti 
(a are again divided into AvlreptlUa which are sup- 

e to be the ancestors of the birds and Mammoreptllln 
different groups of which the various lines of 
mammalian descent are traced Thus the Ichthyoaauna 
are regarded as the ancestors of the Detphlnofclea the 
Plesiosaurla of the Physeteitrtdea the Thalattosauna of 
the Mystacocceti the Pterosaur!* of the Chlropter* tne 
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1 heriodontia of the Carnivora, Rfifk eo on Tha author 
bases his theory mainly upon pa M fcrtokiglcal evidence but 
the ordinar> soologifit wm flaRwout to believe that 
such highly specialised mamnunSui features as the develop¬ 
ment or hair, the allantoic placenta, and the habit of 
suckling the young have been evolved many times over 
and yet always in conjunction with one another 
The third part of the second volume of Dr J W 
Spengel s Ergebnlsse und Fortschrltte der Zoolcgie 
contains two useful summaries. The first by Mr H F 
Nierstrasz deals with recent additions to our knowledge 
of the Chitons which has enormously Increased during 
recent years The second on the physiology of the facetted 
eye by Mr Reinhard Demoli is based almost entirely on 
Exners classical but no longer very recent work on the 
compound eyes of crustaceans and insects 7 he problem 
presented by these eyes is an extremely complex one and 
really lies in the domain of the student of physical optics 
rather than that of the zoologist On the whole it appears 
that the Mdllerion theory as to their mode of action still 
holds the field but that this theory is not equally applicable 
to all cases 


REPORTS ON ICE IN SEAS AND OCEANS 


*T*HE report on the state of the ice In the Arctic seas 
4 during 1909, published by the Danish Meteorological 
Institute possesses more than usual interest on account 
of Admiral Peary s remarkable sledge journeys in the 
spring of that year It summarises the conditions for each 
month so far as known from reports supplied bv traders 
to those parts with maps for April-August inclusive l*he 
state of the Ice was unfavourable In Barents Sea and round 
Spitsbfrgen white in the Greenland Sea and Denmark 
Strait tnc Ice boundary was much more westerly than 
usual The coasts of Iceland were almost free of ice but 
much was observed off Newfoundland and on the Trans¬ 
atlantic steamer routes On the south-east of Greenland 
and in the North American archipelago conditions were 
very favourable In the Bering Sea they were about 
normal and In the Beaufort Sea rather favourable esped 
alh towards the middle of the summer It is inferred 
that the amount of Ice along the south-east of Greenland 
will be somewhat small In 1910 and that favourable con 
dltions along the south west coast of Greenland may result 
during the summer of this year 

From statements made on the useful monthly meteor 
ologlcal charts for the North Atlantic and Indian Oceans 
for April last Issued by authority of the Meteorological 
Committee It appears that Ice vm scarce In the Southern 
Ocean during 1909 Up to about the middle of March 
last reports of only forty bergs passed In that year were 
received by the Meteorological Office half these related 
to a position midway between New Zealand and Cape 
Horn A later chart, however, states that from December 
1909 they commenced to be rather frequently reported 
Tables referring to the bergs met with In previous 
years show that lengths of «x to thirty miles are not 
uncommon while some thirty of those sighted in that 
ocean In the last quarter of a century were ftoo feet or 
abovp In height Up to the present time the report states 
the birthplace of the largest of the bergs (1000 to 1500 feet 
In height) has not been definitely settled 


THE INTERNATIONAL HORTICUITVRAL 
CONGRESS 


"THE International Horticultural Congress at Brussels, 
x April 30 to May 3 was attended by a large number 
of representatives Including delegates from the Important 
horticultural societies The meetings took place in the 
Sajfoftft* Fites in the grounds of the Great Exposition at 
tha&Ylme lit a very Incomplete state Among the various 
subjects discussed was that of horticultural nomenclature 
While there hat been a general desire on the part of the 
more eclefttifle horticulturists to conform to -the rules of 
botanical nomenclature agreed upon at the International 
Botanical Congress at Vienna In 1903 It waa felt that 
certain details wtrfch were not discussed at Vienna, but 
which were of special Interest to horticulturists, should be 
definitely settled The congress was unanimous In agree 
*ng to adopt the Vienna rules of nomenclature, with neces- 
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•ary additions in the case of horticultural varieties and 
hybrids It was agreed that the names of horticultural 
varieties expressed in accordance with the rules, in the 
vulgar tongue must remain fixed when used In other 
languages than the one in which they were originator 
employed When possible the name should consist of a 
single word and never of more than two, or at most three, 
words io ensure valid publication a description of tha 
variety must be drawn up in Latin, English French, 
German or Italian 

As regards garden hybrids, it was agreed that the specific 
name may be expressed In Latin, or in a vulgar tongue 
and written in Roman characters If possible It should be 
a single word, but at any rate not mere than three 
words Various suggestions had bean made hi to the 
system of nomenclature for artificial hybrids in which two, 
three or more genera are involved In die case of bi 
generic hybrids the general custom was confirmed of 
forming a Latin generic name by the combination of the 
names of the parents the specific name also in Latin 
form, is to be separated from the generic by the sign of 
hybridity thus LaehocattUya x Smuhrf For plurigenerlc 
hybrids the recommendation of the Royal Horticultural 
Society of London was adopted namely the use of a con 
ventionat generic name, derived from that of eome person 
of distinction with the termination ara eg Lawrenceara 

The programme of the congress also Included a visit to 
the Royat park and conservatories at Laeken and to the 
new colonial gardens and plant houses The latter con 
tain many plants of interest from the Congo 


LOWEIL OBSKR\ ATORY PHOTOGRAPH S OF 
THE PLANETS 1 
HTHE pictures which 1 have the honour of showing to- 
4 night represent the results of the new planetary 
photography originated at Flagstaff in 1903-5 and now 
beginning to be successfully copied elsewhere notably this 
last summer by M le Comte de la Baume Phrnnel and 
M Baldet In France who from the summit of the Pic 
du Midi de Bigorre succeeded themselves in getting 
imprints of the canals of Mars Although the method waa 
originally designed to exhibit the markings of what is 
practically our nearest neighbour In space It has since 
been applied to the other planets with an outcome aa sur 
prising as it Is satisfactory Little details which one 
would not havo supposed could sit still long enough for 
their pictures to be taken stand out unmistakably on the 
plates, the faint equatorial wisps of Jupiter offering a good 
example of such tractablllty, though by no means the mon 
remarkable 

That the canals of Mart should be made to write their 
own signatures on a photographic plate was the occasion 
of the Invention of the process which, after long and 
patient study by my assistant Mr Lampland they were 
finally induced to do To his marvellous feat the best 
tribute was that of Schiapsrelli who, after recognising 
the canals on the print sent him wrote me In wonder 
that photography could be made to do such work, 44 1 
would never have believed it possible Since then further 
Improvement has been readied to which almost every 
member of the staff has contributed The process Is based 
upon what our visual study of the planets has taught us 
to be die crux In the matter—the all-importance of defini 
tion For this reason the older celestial photography 
which furnishes such beautiful pictures of the stars ai^ 
nebula was here impotent This will be realised when 
one considers that the whole disc of a planet^could be put 
Inside the image of a single star For a like caws re¬ 
flectors cannot be employed for with them all faults, 
Instrumental or atmospheric, are magnified three-fold over 
those of a lags They may give imposlng-Ipoklng pictures 
but the finer detail Is lost, a fat wnldt is evident at Code 
to an expert Now It is in the registration 1 of this finer 
detail that the accompfishmen^Jlel, and which from • 
scientific point of view marks ltd 4 importance. 

Study of the conditions leading to definition ha* mad* 
theee p h oto gr a ph* potsibW Just as Iqcfc of sgch study 
alone makes possible the eceptidsm onh somethded'J*ar*. 
> A «***»• M Dm ftopl bMtata «a Wo IkffNf 
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Tim* It It ft well known fact with us that the main mark 
tegs of a disc ma> come out sharp while the delicate 
ones arte obliterated by a blur which otherwise eludes 
detection This applies as much to photographic ns to 
visual results and it Is this defect that a reflector intro 
duces Another optical mistake which has latterly been 
hailed as showing that the lines are not lines but a series 
of dots was made the other day in France The observer 
saw perfectly correctly but one with knowledge of the 
optics of a telescope in our air should have known that 
the effect observed was the inevitable result of using an 
aperture which the seeing did not warrant, as he could 
easily have assured himself by looking at the shattered 
rings In the synchronous Image of a star Even in our 
far better Flagstaff atmosphere the best results art got 
by dlaphragmlng the aperture down 

In photography we cannot diaphragm down to advantage 
because we need the light and this is one reason wny 
photographs cannot rival an capert eve Visual observe 
tions conducted by an e\e fitted by nature and trained by 
experience, must alway s surpass the best the camera 
can do 

One reason for this reside* in the fact thnt the eje 
registers its impression in the twentieth of a second while 
the plate takes fortv times as long The result is that 
the planet’s presentments in its bad moments Are super 
posed upon Its good ones to a composite photograph of 
the whole not unlike that got from a similarly merged 
company of doctors where all Individuality is lost in one 
Inane smile As such well meaning imbecility does not 
do Justice to the planet its exposure time must be shortened 
to the limit of effect 

For a like reason the out-of focus images of what by 
courtesy is called the achromatic telescope must be Sup 
pressed So what the new process does is to mono- 
ehromatlse the light as nearly as possible This Is accom 
plished by a colour-screen and a plate sensitised In accord 
with it Then at the moment of exposure everv precau 
tion is taken that all movement shall be as nearly nil as 
can be secured within the instrument itself and in the 
air without it lastly he who would photograph the 
canals most successfully must first have seen them that 
he may know when his opportunity arrive* 

Planetary photography is not intended nor !s It destined 
to supersede visual observation Research on the planets 
must rest In future as In the past on the ultimate power 
of the eye and of the brain behind it a useful adjunct in 
such Investigation, whether tills take the form of tele¬ 
scopic spectroscopic, or other perhaps new line of inquiry 
But In certain ways the sensitive plate may supplement the 
retina Fosttion Is one of these contrast another hor 
the eye to place in their proper posts all the marking* of 
a multi featured disc in the short time at It* disposal 1* 
a well-nigh impossible task The film registers them at 
once In situ Values are another thing the photographs 
bring out clearly They exaggerate contrast It Is true 
as compared with the eye but this is no detriment 
Rather the reverse for ft furnishes a greater scale for 
measurement 

In looking at the photographs two things must be borne 
1 ft mind. One la that the Irregularities due to the grain 
of the plate must not be attributed to the images Thus 
within the limits set by the grain the lines on Mars show 
as Unes, not as a patchwork This is perfectly apparent 
When they are carefully scanned When we consider that 
tile original Images are only t mm In diameter we realise 
the strain of lantern exhibition Even so they are 
nutgnUUd 100 times in the taking They are then further 
enlarged on tee slide and lastly thrown greatly increased 
upon tee screen The wonder Is that they stand this lime- 
tight pubtldtv at an 

The second point is that we are not dependent on them 
for OMr minute knowledge of the planet A good eve 
trained to tee subject sees at least ten tithes as delicately 
U tee film, buj It must be an pye suited to planetary 
which It quite a different dye from that good at 
foist iatefflte or nebula detection It Is very Important to 
{tetebw tele for not only Is there a physiologic reason 
^ *t. hot mistake of It Is often made In high quarter* 
‘W an observer records a polar flattening as twice and 
tones What hydrodynamics permit, Ms forte Uea elee- 
* man in planetary re s earch 
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Three planets will now show jou their presentments 
Mars Jupiter and Saturn^ I was minded at first to omit 
Mars passing b\ this old aujuaintance with a nod but 
so great have 1 found th interest in him here as else 
where that he has been put Vxside the others 
As an example of the delicacy of the detail to be 
described on him not only by the eje but in the photo¬ 
graphs may be instanced the sight of one of the many 
vicissitudes of his changeful ><.ur which suddenly appeared 
one day when least expected Ihe event was the first 
frost of the season m the \ntarciic regions of Mars 
detected visually at Hagslaff on November ib ihe patch 
was at once photograph d and Is plainly app trent on the 

S late To chronicle thus the ury weithcr on our neigh 

our will convince an)one that mUrplun t ir> lommumn 
tion has already begun and that too after the usual 
conventional manner of ordinar) mundane greetings 

My next mention shall show >ou the pitch of precision 
to which measurements of thiSL lit tit prints can attain 
It is well known that the south polar cap of Mars is not 
centred on the pole but lies some t>° off it in longitude 
20° or thereabouts When the images showing the cap at 
two different longitudes were measured the measures re 
vested distinctly the txcmtnnt of the cap and even 
registered with some accuracy its amount and position 
When we reflect what this m ins it looks as if Mr 
Crommelln s belief that analog) would »t ind indebted to 
the photographs for help in ii<* grod tic *urve> is in a fuir 
way to be realised 

It would be possible- in these photographs to take \ou 
on many a journey to that other world but one such Inter 
planetary voyage must suffice I his shall give you sight 
of the great new canals that appeared last September In 
a region of the planet when no rnnals had < v».r showed 
before lo begin with \au should know that the lines 
you will see are certainties not matters admitting of the 
slightest question for all their strange regularity and so 
soen by alt those who from the most prolonged and cartful 
study are qualified to spmk Schiaparelli described them 
as looking as if they had been laid down with rule and 
compass, and not only I but all of my assistants have 
seen them thousands of times the same Nor are they 
near the limit of vision in our air which sometimes sets 
the planet against the sky as if etched in a steel engraving 
In the second place the technical word canals does 
not mean ditches dug but artificially fertilised strips of 
countrj to which the water from the polar cap is led by 
some mechanical means We have proof of their 
artificiality from the fact that they develop latltudlnally 
down the disc from pole to equator after the cap begins 
to melt for on a body the surface of which is in equll 
Ibrium as with Mars neither water nor any other sub¬ 
stance could take this oquatorward course unless it were 
intelligently conducted what the conduits that lead it 
may be like wo Ignore for all we see is their effect on 
vegetation 

Lastly the organisms of Mar* can hardly resemble men 
which opens up for them unknown possibilities of intelli 
gence and renders them really interesting 
On September 30 last when the region to the east of 
the Syrtfs Major came round Into view again after Its 
periodic hiding of six weeks due to the unequal davs of 
the earth and Mars two Imposing canals were seen lead 
Ing up from the Syrtls to the south-east which had not 
been there at the preceding presentation Research showed 
that not only had thev never previously been seen but 
that they could never have existed as such before The 
long and full records of the observatonr extending over 
fifteen years made it possible to be absolutely sure of this 
Yet these canals with several subsidiary ones fitted Into 
the general canal sjstcm ns if they had always made part 
of it 

Not only was their coming into existence established 
by the drawings but the photographs of previous years 
testified to the same unheralded advent By comparing 
the drawings and photograph* made at the same epoch 
the onenef* of the two becomes evident while the change 
of both with the Martian seasons is ciearty portrayed 
Thus, we have actually witnessed a " canal ’* called into 
being by the life existent at this moment on the surface 
of Mars 

Turning now to Jupiter we fimt a completely different 
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net of features registered on the plates, no less corroborative 
of the drawings made of him at flagstaff but utterly 
unlike those or Mars Their symmetry Is Immediately 
striking and then no less is its purely latitudinal character 
They are belts bright and dark banding the disc half 
way to the poles Their behaviour, however indicates 
in them no regard for the sun, as they are quite oblivious 
both to the planet s day and to his year They last 
indifferently through both, and disappear at their own 
good time That the brighter are clouds and the darker 
the gaps between seems Inferable but they are not as 
our clouds With us the heat that causes cloud comes 
from without with Jupiter from within Sun-occasioned 
the one scif-evoivcd the other We have visual evidence 
of this Internal heat of Jupiter In the cherry-red that tinges 
his darker belts as if we there looked down Into the 
seething cauldron below We have theoretic proof of it 
too in the oblateness the disc presents taken in con nr c 
tlon with what we know to be the planet's mean density 
In two articles shortly to appear in the ThilosoShiraf 
Magaunr those who care for mathematics will find that 
his own fire alone enables Jupiter to keep his youthful 
figure and furthermore that his shape shows him to 
consist of n comparatively small kernel wrapped in a 
huge husk of cloud Fven those who do not care for the 
oldest of tlie sciences must admit a certain grandeur in it 
when theory can thus plumb depths experiment may never 
fathom 

These belts have another pcculiant) 1 heir several 
parts are travelling at idiosyncratic rates With them It 
is a go-as-you-please race in which each outruns or falls 
behind its neighbour On this interesting subject we owe 
most to >our fellow countryman Mr Stanley Williams, 
who for some years has acted as timekeeper and referee 
of this Jovian family contest In future he will have no 
mean rival In the photographic plate Not that it sees 
ns well but that it may be measured at leisure by any 
investigator who likes 

There Is one feature in the photographs which has had 
a long and eventful history I refer to the Treat Red 
Spot Detected In 1870 It lasted as such to within a few 
rears Rather a long life for a hole in the clouds I Now 


[rave in which It lies 
ed but these same 


operly speaking we see only the 
burled the oval shell it once occu^ 
photographs were In a sense, the means of bringing its 
cradle also to light Sixty years ago a cycle of Cathay 
Sir Wiliam Huggins made a fine series of drawings of 
the planet ana on receiving the present pictures was 
struck by the resemblance of the two In consequence 
he sent me prints of his On scanning them my eye was 
caught by an oval placed at the present one lies Clearly 
It was the cradle prepared already for the Great Red Spot 
twenty years in advance He had been present before Its 
birth as he Is still happtl> present after Its demise 

In the next set of images we envisage a Jovian event of 
some interest in spite of the frequency with which It 
occurs—the transit both of a satellite and of its shadow 
across the planet's disc For this means to Jupiter the 
occasion of a total eclipse of the sun an impressive pheno¬ 
menon were there anyone there to see In the left hand 
Images the satellite Itself may be descried just passing 
off the disc while in their complete procession the shadow 
which is the eclipse may successively be followed in its 
travels from one side toward the other of the planet's 
face The swiftness of its traverse may be marked In 
the displacement It undergoes not only directly but with 
regard to the Jovian cloud belts which are themselves 
whirling round at the rate of 95 000 miles an hour To 
witness thus the progress of a total solar eclipse on the 
great plane* gives one perhaps, his most vivid experience 
of Jovlgn affairs 

The third point we may mention in these photographs 
is their revelation of the equatorial wisps Some years 
aga Mr Striven Bolton detected a most curious set of 
nujWngs lacing Jupiter's bright equatorial boh His dis¬ 
cover} met with the usual approved disapprobation which 
has been the orthodox reception of astronomical advance 
since Galileos time Were a discovery to be hospitably 
hailed It would prove disconcerting to the discoverer who 
would instantly suspect something wrong Eventually the 
subject was referred to us for corroboration This we 
were able fortunately to secure A singular phenomenon 
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they proved to be criss-cross filaments of ihsffog 
traversing the belt from triangular spots at Its edges, for 
all the world like the lacings of a sail that hold the bolt 
rope to its spar Though perfectly evident to the aye, we 
hardly hopea to catch them on a plate Nev erthel ess, Mr 
E C Sliphcr did and Innumerable other Images of them 
have since been got by us their pictures you will presently 
see for yourselves upon the screen Why such peculiar 
rents should be torn in the planet s great cloud envelope 
we cannot >et explain but further news about them has 
still more lately come to us from the planet to which we 
now pass in our Journey outward from the sun die great 
ringed planet Saturn 

In some respects Saturn Is the most difficult of the three 
planets to photograph certainly the most tiring So falndy 
is It Illuminated that what takes but two seconds for Mars 
takes twenty or more for Saturn To keep the Image 
of the planet upon Its guiding cross-wires for that length 
of time with the nervous ^knowledge that any slip will be 



Rnrodnciio* of » pb«Hogntpli of Um yUntt Saturn takes oa 
November 4 1909, by Prof LowtIL 


fatal seems an elernit) Since sensations measure exist 
encc It ma> be commended as a sure though not happy 
way to prolong one's life 

On the resultant Images may be seen abundant detail 
Cassini s division Is there as large as life and somewhat 
broader due to the difficulty of keeping It still so also 
Is the shading of the Inner side of ring B and the tonei 
of the several portions of ring A The ball appears finely 
its belts standing out even more than to the eye fcnd th« 
duskiness of its polar hoods being peculiarly pronounced 

upon the ball Thii 


duskiness of its polar hoods being peculiai 
The shadow of the ball upon ttaipftg* i» of 
and so is the shadow of the rott* upon t 

evident at a glance but there Is i#dre to be mods 
klm who examines closely 

consider the images of November 4 which heppes 
ine we shall notice a dark band below the rings 


much is evident at a glance 
out bv him who examines closely 
If we 1 
to be mine 

where the\ cross the ball and one which Is but dusk} 
above them Now at this date both the sun and the eartr 
were above the plane of the rings as we see the Image 
the sun the higher the sun's relative latitude befn| 
-is° 18' that of earth -u r 


4 \ 


We saw in consequence the shadow of the rings A ant 
B underneath the rings themselves This accounts for the 
dark band below What then was the dusky band above 1 
It could not be the shadow of these rings for the s ha d ow 
could not fall on both sides of them at once nor could I< 
be seen above A little consideration will reveal to ui 
what this band was Inside of ring B toward the plan* 
lies the erdpe-ring C It is a semi-transparent ring be¬ 
cause its particles are wldefy sc a tte r ed, Instead of seemlfij 
solid Uke the outer ring* where the particles lleyidoeei 
together Thdr constitution we owe to perhaps tin 
greatest mind of the lost century your oWh Clerk Maxwell 
This then was the explanation In the dusky bead wi 
were looking through the cr$e-rlng on to Its own shados 
thrown upon the ball Thus the cr6pe-Hng revealed Hi 
presence unmistakably not by being seen put by bsbtj 
seen through* * 

When we- odmpare these Images of November 4 pW 
those taken bv Mr R. C Sttoher on Sn Kas ba o. w% geto 
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• marked contrast Id the two fringes of shadow fhls 
corroborates what we have just deduced, for at this time 
the relative positions* of the sun and earth were reversed 

In the case of Saturn we have, as another interesting 
detail the excellent instance it affords of contrast From 
the bright equatorial belt the most brilliant part of the 
whole picture we notice a regular gradation of tints down 
fir the faintest parts of the rings for It is noteworthy that 
tha dork belts of the planet are not so dark as these 
This grading is particularly serviceable for being practic 
(fiat of the eve for the colour screen and plate used 
war* such as to give us the light from that portion of the 
spectrum of which the eye takes greatest cognisance The 
relative effect therefore on the plate is the same as on 
the-retina 

Lastly we come to what is one of the greatest triumphs 
of the whole process the self-recording of the wisps of 
Saturn It was in September that these wisps were first 
detected vlsualh independently by my assistant Mr 
E C SUpher and myself Curiously enough the} were 
suqwcted synchronously tin the photographic images and 
on later ones wet*e definitely seen They counterpart 
almost precisely those of Jupiter thought of course in 
very faint replica Here comes in the beauty of the photo¬ 
graphic method Instead of taking but a single image 
twenty or more are taken one after the other on a single 
plate Meanwhile the colour-screen is moved Thus any 
detail in the linage due to defect on the plate proclaims 
its origin by its singularity and in the same manner the 
ookmr+creen betrays its self written markings If a 
detail is repeated on several images in place It must be 
real however faint 

As we take our leave of Saturn let me point out the 
beautiful eHipticbt figures of the rings thus shown a 
symmetrical correctness wonderfully pleasing to the <ve 
and which the best of drawings fails to reproduce 

From the detail these photographs have thus proved 
themselves able to depict they mark a hew departure in 
planetary research while on the one hand, they exhibit 
to the world at large something of the advance recently 
achieved in our knowledge of the solar system on the 
other thev constitute in themselves the beginning of a s<t 
of records in which the future of the planets mav be 
confronted with its archived past and which shall endure 
after those who first conceived such registry shall haw 
long since passed away They ran never take the plate 
of first-rate visual observation but they will form a firm 
foundation for whatever shall subsequently be seen and 
will enable such changes as must inevitably ensue to be 
the better collated and compared They are the histories 
of the planets written by themselves their autobiographies 
penned by fight and in their grand historical portrait 
gallery where the planets* pasts live on for ever in 
immortal youth astronomers yet to come may see the 
earlier stages of the great cosmic drama which is slowly 
but surel} working itself out 


UNIVERSITY AND EDUCATIONAL 
INTELUGENCE 

Birmingham —Mr E M Holmes whose magnificent 
collection of seaweeds end algee was purchased for the 
University tome time ago, has now presented to the 
botanical department another series of about sooo beauti 
fully preserved specimens, together with a number of 
valuable books on algology The possession of this coUec 
tkm the finest of the land in the world places the Uni 
varsity In a unique position for the study of this branch 
of botany 

Prof Sidney S Dawson hat resigned the chair of 
accounting 

An official degree of M Sc fs to be conferred on Prof 
F W Gamble 

Dr Arthur Francis Bashford director of the Imperial 
Cancer Rese ar c h has been appointed to deliver the Ingleby 
lectures for ipti 1 

Prof Charles Lap worth, F R has been appointed to 
represent the University at the International Geological 
Congress at Stockholm in August next 
. CaRooidgb, —The general board of studies has appointed 
As fallowing university lecturers —Dr Msrr, geology 
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Dr Shore physiology Dr Bilker and Mr J H t ruce 
mathematics Mr (j b t Seurle and Mr C I R 
Wilson, experimental physics and Mr H O Meredilh r 
economics 

The special board for biology and geology has nominated 
Prof I lkeda to occupy the umversit) table at the labora 
tory of the Marine Biological Assouution at Plvmouth for 
three weeks between Jul> 15 and August 30 

Glasgow —Among the recipients of the honor or v degree 
of Doctor of Laws on lhursday June 9 wen* Dr H 
D)er, C E , first principal of the Imperial College of 
Engineering lok}o now honorary principal of the 

college and emeritus professor of the University of fokyo 
and Prof GOA Montelius royal antiquary of Sweden 
and professor at the National Archaeological Mustum 
Stockholm 

Leeds —On baturday June 11 the University held a 
Congregation for the purpose of installing the Duke of 
Devonshire as Chancellor in succession to the late Marquis 
of Ripon The gathering which included the Mayor and 
(_ orporAtion of tne C tty a large representation of York 
shire civic and cduiational authorities as well as the 
(ourt, Senate and Convocation of the University was 
held in the l own Hall After the ceremony of mstalla 
tion a band of one hundred and fifty students sang a chorus 
from Bach 9 Drumma per Musica The Chuncelkir 
delivered a short address in which he alluded to the 
hut editary interest of his family in the fortunes of the 
Yorkshire College and the Leeds University and expressed 
himself anxious to maintain the tradition to the utmost of 
his power He commended the work of tutorial university 
extension and the prosecution of research e*p< uallv in 
connection with the prevention of disease In connection 
with the ceremony honorary degrees were conferred on A 
number of distinguished public men Including the Prime 
Minister (who was born near Ia.*eds) the harl of Crewe 
Lord Lansdowne and the Speaker The degree of D Sc 
was conferred on I-ord Rayleigh Sir Clements Markham 
K C B and Prof OsU r Sir Hugh Bell Bart received 
the degree of LL D On behalf of the honorary graduates 
Mr Asquith congratulated thi University upon the Instnllu 
tion of its new Chancellor He expressed the opinion that 
the new universities hud justified the faith and fulfilled 
the high hopes of their founders and he passed a warm 
euloglum upon the work of the University of Leeds The 
ceremonial of the proceedings which was picturesque with 
out being archaic excited great interest and the part 
token bv the students nut with general approbation 

On rhursdav June 23 Dr H A Mkrs F R S pnn 
(ipat of the LnUersm of London will prewnt the prizes 
at the London (Royal tree Hospital) Vhool of Medume 
for Women Mrs C nrrett \nd rson president of the 
school will oc( upi the rhair 

We learn from icieact that an announcement h<is been 
made of the receipt by Western Reserve University of a 
gift of 50000 1 b\ Mr H M Hanna us an addition to 
the endowment of the medunl dtpartment and that Mr 
J Ogden Armour has mad* a gift of 14 000 1 to the 
Armour Institute of Technology 

According to a Reuur message from Peking the 
Throne of China approving a recomm# ndation of its 
Bcwrd of Education decrees that English shall be the 
official language for scientific and technical education 
The study of English is mad* compulsory in aU provincial 
scientific and technical high schools 

Tine annual conference of the Association of leathers in 
Technical Institutions which was postponed on account of 
the death of King Edward VII will be hi Id at Rirming 
ham on Friday and Saturday June 17 and 18 Mr J 
Wilson, president of the association will deliver his addrt ns 
on the latter day and a paper will be read by Dr T 
Slater Price on the relations of technical institutions to 
the universities 

Trr* late Prof J Campbell Brown professor of chem 
lstry for thirty two years in I iverpool University left estate 
of the gross value of 43 101/ of which the net personalty has 
been a worn at 4 2 740/ We learn from the Times that he 
bequeathed to the professors of chmiteiry of the LniVerthi 
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of Liverpool and their successors hit collection of old 
alchemical and similar books* to be kept together as the 
nucleus of a collection for the professors' private room 
He left a sum sufficient to produce an annual income of 
$ol to Liverpool University to found an advanced chemical 
scholarship to be called The Campbell Brown Scholar 
ship and a sum sufficient to produce an annual Income 
of 8ool to the University of Liverpool upon trust for the 
endowment of a chair of chemistry in addition to existing 
chairs to be called the Campbell Brown chair* or if a 
chair shall have been endowed then either tor a chair 
for the teaching of agricultural chemistry or a chair of 
some other branch of Industrial chemistry He also left 
Soool to the University upon trust to place the income 
at the disposal of the Campbell Brown professor for the 
tune being towards the cost of his apparatus and material 
If the University of Liverpool shall not accept the bequest 
for the endowment of the chair on these conditions, the 
whole sums are to be given to the University of Man 
Chester to endow a Campbell Brown chair of music The 
residue of his property he left upon trust to found a series 
of entrance scholarships each of the value of (of per 
annum to be held at the University of Liverpool tenable 
for three years and renewable for a fourth The value of 
the bequest for the proposed professorship is from a< ooof 
to a8 ooof of that for the advanced chemical scholarship 
1500/ and for the entrance scholarships 5000I. to 8000J 
At one of the meetings of the Women s Congress held 
at the Japan British Exhibition on June 8 the question 
of a university standard in home science was dlscumed. 
Mrs St Los Stracbey read a paper on the ideals of home 
science* and defined a university standard as meaning the 
attainment by a atudent of Midi a standard of knowledge 
a* could be rewarded by the grant of a degree if It had 
been attained in a subject In which our unlvenltiee examin e 
„! n to special course* In home icience 
being held at King • College for Women, the teaching 
claim* to attain to a university standard The students 
am not allowed to be content with merely acquiring a 
knowledge of the technical processes earned on in the 

S ractire of domestic science, but are required to study at 
r»t hand the various scientific principles which underlie 
tne proper conduct of a house or institution and the bring 
mg up of the young It is true she said, that women fn 
our universities have for many year* past studied physic* 
chemistry biology, bacteriology and indeed, the whole 
list of sciences mentioned in the King’s College syllabus 
but the point is that these subjects shouldbeetudled in a 
definite coordinated course, having for its object ‘to 

r vide a scientific education in the principles which under 
the whole organisation of home life ' Mis* Ookelev 
warden of King? College Women « Department Mid the 
®® vement , *"« to ■PM* of the age in its insistence 
that science should be everywhere that reason should 
«*“»■» •phere* that there should be no dark corners 
Luf n *J etln B • e *med hardly to realise that to be 
thoroughly effective in Improving the conditione of home- 
life the science teaching received by women must be begun 
in the school and that many women will have few oppor 
tunitiee for further study after school days are ovrr^The 
conditions in the schools must be Improved first a 
course of practical work in science suitable for girls and 
having the needs of the home before it at every stage 
must be forthcoming and secondly there must be a 

^3 ue * t S5 who In addition to their 

labwrtoty wactice and general knowledge of science have 
3?i* e ® * first-hand acquaintance with household needs and 
dlfficulnei and have become expert* in such arts as are 
required in the kitchen and laundrj 

SOCIETIES AND ACADEMIES 

London 

*«ral ffoeiaty Jens &~81 f Archibald Orikk K C.B., 

SJE& t A The distribution of 

vfbdty in the 0 rays from a radio-active subttance The 
5 /S*. t"** i0m * .™£k*ctiv« substance* have been 
****** in * magnetic field, and the detection of eet« of 
honwgeneoua $ ray* attempted by the photographic method 
Radfiuit emanation woTthe eubetance first used It was 
placftd in freery narrow thin-walled tube, drawn out from 
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capillary tubing, so thin that the a jraye from the entiduf* 
don escaped Enough black paper was. plaoad ovar dig 
tube to absorb the m rays and to prelect toe pbotogropSd 
film from phosphorescence caused by the « rava* The 
fi rays from the active deposit had thus to pan tarou^i 
very tittle absorbing material If the fi rays frame 
simple radio-active substance are emitted at an Identical 
speed we should therefore expect to find evidence of suck, 
even If 0 rays do change slightly la velocity itv passing 
through matter Although roveM photographs were taken* 
no sign was found of sets of homogeneous 0 rays foam 
RaB and RaC* Experlurootfi were trail tried with Refit 
as radiating substance Hare we have 0 rays which are 
very nearly absorbed according to on exponential taw, and 
if, aa many writers have assumed absorption according 
to an exponential law signifies homogeneous 0 rays, these 
rays should be practically homogeneous. It win found, 
however that the velocities of the raya were distributed 
over a wide range The igeults of the experiments may 
be summarised aa follows —(x) 0 rays which are absorbed 
according to an exponential law are not homogeneous 
(a) 0 rays must fall In velocity In passing through matter, 
tor, If not, the absorption coefficient of any mixture of 
rays must decrease as the rays pass through matter — 
W Wilson The decrease of velocity of the 0 particles on 
passing through matter In a previous paper it was shown 
that the velocity of 0 particles suffers an appreciable 
decrease on passing through matter The present experi¬ 
ments were undertaken with the view of directly confirming 
tills mult Homogeneous beams of rays were separated 
by means of a magnetic field from a heterogeneous beam 
given out by the active deposit from radium* These homo* 
geneous rays passed into another magnetic field where their 
velocity was measured Sheets of aluminium were thed 
placed in the path of the rays between the two fields, and 
the velocity of me emergent rays was found to have 
decreased by an appreciable amount From considerations 
of the law of absorption found to hold for homogeneous 
rays, the decrease of velocity of the rays as they pass 
through matter could be calculated, and was found to 
agree with the results obtained experimentally ThA results 
obtained are in agreement with the equations B**k(a-x) 
and E**£'(«'—x), where E Is the energy of the rays, 
x the thickness of matter traversed, and k and a constants* 
The agreement is rather better in the former case than In 
the latter, but the range of velocities considered was not 
sufficient to differentiate sharply between them Although 
the change in velocity observed waa only from **85* 10** 
to a J5 x 10" cm per sec. yet the change of the properties 
of the rays with respect to absorption Is very large, the 
absorption coefficient of the former bring 4*9 cm.- 1 , while 
that of the latter is 35 a cm - 1 —J N Brown The rate 
of emission of a particles from uranium and its products 
The object of the experiments was to estimate the number 
of « particles emitted per second per gram of uranluxh in 
equilibrium with all its products (*,• as It occurs in pitch 
blende) The pitchblende was prepared as a thin fi!m t 
over which was placed a sine sulphide screen The 
scintillations produced on the screen by the « particles were 
obscived through a microscope Each scintillation corre¬ 
sponded to the emission of one a particle from the pitch 
blende The weight of pitchblende sending particles & thq 
portion Of screen viewed by the microscope was readily 
obtained, and since the s cr e en was very close t6 the film 
the number obsetVed could be taken as half the total 
quantity emitted by this weight of pitchblende so kmg. aa 
me thickness of the film waa less than the dlWpncp of 
penetration of a rays Into pitchblende. This point fra* 
ensured by making observations on films of various tiucfci 
nesses and plotting a curve between number of eeKatitta- 
tions per minute and weight of film, the result bring 
calculated from a film for which tile curve flowed the rate 
of production of scintillations to be proportional to tig 
thickness The percentage of uranium in tttti pitchblende 
waa estimated, and the result jftaajly expressed as number 
of a particles per second per'gram of uranium Ifi 
equilibrium with Its products, the figure obtained bring 
*36x10* From Rutherford's result for radium tiro vaftua 
for uranium can be obtained through a : Series of allcult 
tious each of which may Involve a 5 per cent error The 
value obtained In this way Is q»ixio*.—H od S.4L 
Scrwtt The accumulation or helium In g eologi cal gut, 


NATURE 


477 


hm 


gives further determination* di the ratio ot 
fedtoactive miner In minerals* chiefly those 
MnM h Arch*** rocks Very Urge reUtive quanti 
ttli of mfaft it# foobd* fat one Instance (a sphene from 
Co*, OmMb) indicating an antiquity of at least 
Ion years, event (# no helium has escaped The 
of beryl, OM tt t as shown In a former paper 

__fir a at b oh hattam wtfe harfey any radio-active matter 

h Mmqmti An adaoitio*, suggested by Dr Boltwood 
is fin w#Ui It a sup posed that beryl in crystallising 
fas* Separat'd from the parent magma one of the longer 
nvod jrefed fec fr at ht uranium or thorium series such for 
t XIUphi as radium* ionium* or radkvtborium without the 
p a r tw l element. This product would decay leaving no 
trace of fee presence except the heflum generated Reasons 
are gfafc* lor believing that nothing of this kind has 
hhpbensd In the cases retted on for measuring time — 
%* T iatlsy The effect of small traces of moisture on 
the velocities of ions generated by ROntgen rays in air 
Sbma experiment* of Prof J fr Townsend (rroc Roy 
Soc., vou ixxxl A '*>». 4 «t> on lateral diffusion of a 
•arrow stream of Sons moving In an electric held led to 
the Conclusion that negative loos are much smaller in per 
fatfly dry air than in air containing a small quantity of 
moi sture It was consequently to be expected that com 
HKe removal of water vapour would cause an increase in 
me velocity with which negative ions move under the 
tofluanci of an electric field of force At his suggestion an 
investigation of the velocities of Ions in ulr at low pressures 
was undertaken and it was found that, while the complete 
tumoral of water vapour had only a small effect on the 
velocities of positive ions, yet the same cause Increased 
thp Velocities of negative Sons by a factor rising to »h 
m u ch as thirty for some of the forces that were u*ed and 
this factor appeared to be much larger for larger forces 
Tbs velocities of positive ions arc known to vary directly 
whh the potential gradient (X) and inversely with the 
pressure tf) of the gas in which they ate travelling in 
Ot her words, vp/X Is a constant where v is the velocity 
Between 14 and 29 mm pressure the following values of 
9 p/X were obtained —dry air vpfX=-\i2i moist air 
•jl/X—jrgo. In the case of negative 10ns it is known that 
whan air la moist v is not a linear function of Xjp but 
Jhat vp/X Increases slightly as X/p Increases rhe 
velocity is* however a function of X/p and is Independent 
of actual values of either X or p In dry air it was found 
that while v is still a function of X/p yet the rate of 
toeraase of v with increase of X/p Is considerably more 
rapid than In moist air Thi* Is illustrated by the follow 
Ing table — 

rdwWo of Negative lams fa Dry Atr m Centimetres 
for Snond 

^<wm) 

it; 

Ui 

M**n 

tblp when prewun remain* constant at 143 nun and 
forte varies from 056 voh per centimetre to 143 volts 
per centimetre, velocity Iner t — 1 from 107 centimetre* per 
jneond to about 4000 centimetre* per second When the 

E etghtiy motet the correepomunfi velocities would bo 
3* centimetre* per s econd and 90 centimetre* per 
The* In air tont tBH— about it 5 per cent (by 
Jpsintfa} if Water vepow tita tobdtle* observed were — 

O <Q 

H 

9* 

9 1 7 

***?> An O Nafcl ssi Tha variation with temperature of 
mataarittaa of the gam of fee ergon group The ratio 
4§ fe viscosity at fee temperature of steam to that at 
MpefphavW tmparatws has been determined for each of 

W tortw* Taking Sothcrfsod’s equation 

C imva baw ealcateted, and are ehown'ln 
8£; Me a big table. C to test tn the case of neon In 
IS the lowest tain* pet recorded lor any ga* 
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This suggests that nedn is the most nearly perfect gav 
knbwn A further interesting point is that C is, in the* 
rases of argon krypton and xenon proportional to the* 
critical temperature — 


C 

Te 

Tc/C 


fls 

N. 

A 

Kr 

X 

70 

56 

[ 63 ] 

*4* 
15< 6 

188 
310 5 

& 
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The critical temperatures of helium and neon are not 
definitely known, but it is certain that fc for helium Is 
much too low to conform with the above rule With 
regard to neon however Tc is known to be lets than 68° 
absolute and this docs not exclude the value 63° absolute 
calculated by means of thi* rule It has also been noticed 
that with the exception of h>drogcn, the same rule holds 
good for ail other gases the data for which are available 
—Dr W G DvfVtold The effect of pressure upon arc 
spectra Part II No 4 —Gold —Prof B Hopklnson 
Radiation in a gaseous explosion The pressures produced 
by the explosion of a mixture of coal-gas and air In a 
vessel plated with sliver on the inside have been recorded 
first with the walls highly polished and second when the* 
walls are blackened The mixture contained 15 per cent 
coal-gas and was at atmospheric pressure and temperature 
before firing The maximum pressure reached In the 
explosion was about 110 lb per square inch above atmo¬ 
sphere corresponding to a temperature of about aaoo° C 
It was found that when the walls weie polished the maxi¬ 
mum pressure was about 3 per cent higher and the rate 
of cooling for the first half second about 3^ per cent less 
than when the walls were bliukeneti Fhe a*tate of Polish' 
of the walls had a great effect on the rite of cooling 
differences hardly appreciable to the e\e making n marked 
difference In the rate of fall of pressure The heat received* 
by polished and bbukened surfaces respectivdy w is deter 
mined by moans of a bolometer of silver strip fixed to the 
wills the remainder of which was black The th inge of 
re 1 stance of this strip during explosion and tooling was 
r corded by means of 1 reflecting galvanometer on a 
moving film simultaneously with the pleasure From the 
rise of temperature of the strip and Its capacity for heat 
the heat flow into it could be deduced It was found that 
when the strip was pollbhed the heat received during the 
hrst quarter of a second after firing was three fourths of 
that received by blackened strip m the same period the 
pressure records being the same Re laiivn rates of heat 
loss to completely blackened and completrly polished walls 
deduced from pressure records during o-?s second varied 
from 0*6 to 07 Direct measurem* nt of ndiatlon from thi 
gas was made by means of a recording bolometer placed 
outside the vessel and expowd to the radiation through 
a fluorite window At the end of half a second after 
ignition the total quantity of heat radiated and recorded 
by ihe bolometer amounted to 22 per cent of the heat of 
combustion of the gas At this period the gas was still 
radiating heat to a perceptible amount its trmperature 
being then iooo° C At the moment of maximum pressure 
(t/ao second after Ignition) 1 per cent of the heat of 
combustion had been radiated awiv The radiation re 
corded by the external bolometer exceeds by about per 
cent the difference between the heat absorptions by the 
blackened and polished silver respective Iv The estimate of 
the latter difference Is however subject to a good deal of 
uncertainty on account of the large correction for heat lost 
to the backing to which the bolometer strip is fixed More¬ 
over there are reasons for supposing that It does not 
represent the whole of the radiated heat 
Royal MierMfepicnl Society Mav at —Mr A* K 
DUney vice-president, In the chair —Dr M D I w e ll 
Comparative micrometric measurements —E Horo n Allow 
and A KarlaaJ The recent and fossil Foraminifera of 
the shore sands of Selscy Bill Sussex, part v, tha Cre¬ 
taceous Foramlnlfera 


Physical Society, Mav *7 —Prof H L. Callender 
F R S president In the chair —Dr W H lobloo 1 An 
oscillation detector actuated solely bv resistance-tempera 
ture variations Experiments are offered as adfetfonar 
support for the hypothesis of the mode of action of certain 
types of electrical oscillation detectors This hypotherisr 
suggests that in detectors constituted of a loose contact, feer 
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energy of the oscillatory 
nifo 


_ ^ the contact tl 

transformed into heat at the con ta ct and warms the matter 
there sufficiently to change its electrical res is t an c e and, 
consequently, the steady currant through the indicating 
Instrument The experiments are on a detector of the so- 
called crystal rectifier type, from which however tike 
poffwblktv of theimoelectric effects has been eliminated — 
> W J SmttH The limitation* of the Weston cell as 
a standard of electromotive force* The experiments of Mr 
F E Smith on cadmium amalgams am discussed Theory 
and experiment suggest that there is no range at any 
temperature over which the E M F of a Weston cell if 
absolutely Independent of the percentage of Cd in the 
amalgam Even if the materials am pure the existence 
of surface energy must cause some variation Within the 
range over which the B M K is Usually taken as constant 
the h M F appears to rise very slowly with increase In 
the cadmium content The rate varies but is never more 
Chao a few millionths of a volt for i ptr cent Cd. From 
the data It seems possible also to discover the precise way 
in which the use of the richer two-phase amalgams may 
lead to variability of the E M F of the Weston cell The 
interpretation advocated is that the irregularities are due 
to electrolytic skin effects arising out of want of uniformity 
of competition of the surface jgrains The probable reason 
■why the temperature coefficient of EMF of a Weston 
cell always small, actually vanishes near 6® C is indicated 

Go logical Society, May *5 —Prof W W Warn 
FRS president in the chair —Dr F H M tt oh and 
K H itastail Dedolomititation in the marble of Port 
Shepstone (Natal) The Port Sbepstone marble is shown 
by chemical analysts to be a dolomite It owes its 
memorisation to thermal automorphism by an intrusion 
of granite which surrounds if and penetrates it in broad 
dykes. This Intrusion took place at some time prior to 
the deposition of the Table Mountain or Watcrberg Sand 
none and is therefore pre Devonian The metamorphism 
•of the dolomite under normal conditions produced a 
accharotdal marble of coarse texture consisting of 
carbonates, and the fact that neither periclose nor brucite 
has been produced in the normal marble is taken to indicate 
that the high pressure conditions obtaining during the meta 
morphism precluded dedokmutisation —E B Mm Re 
tumbent folds In toe Highland schists A description is pre 
seated of the stratigraphy and structure of a portion of the 
Inverne s s shirs and Argyllshire Highlands The district 
•considered lies south-east of ^och Linnhe and extends 
from the River SpeOn In the north to I och Creran m the 
south The following conclusions are arrived at —(z) The 
schists of toe district are disposed in a succession of re 
itambent folds of enormous amplitude—proved in one case 
to be move then twelve miles in extent (a) The limbs 
of these recumbent folds are frequently replace by fold 
faults or 1 slips ” which have riven freedom of develop¬ 
ment to the fobs themselves (3) The slipping is not con 
■fined to the lower limbs of recumbent anticlines and is 
tow to something more than mere overthrusting It is a 
complex accommodation phenomenon The cores of some 
of the recumbent folds have been squeesed forward so that 
they have virtually reacted at intrusive masses <4) In 
tho growth of these structures rainy of the earlier framed 
cores and slips have suffered extensive secondary corrUgs 
tfcm of Isoclinal typo 

l*tnn 4 an 8*et«tv a—Dr D II Scott FRS, 
preeM en t, In too chair—Dr A B B os nia and others 
A contribution 
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ar* too groat forests 
north a rugged tm 
the Chirinda and Chlpsto 
each other In the south Ghktada 
forest of enormous and mostly to 
about is obo acres of too highe r f 
larger trees range from So to 170 
undergrowth, with moose* ton* < 
of s thoroughly tropical character ~Aa was to 
, fiom the geographical tpoftioft, too botany of 
j lands shows a strong South African affinity, and 
of the genera and a conslderabfe number of toe 
have not been hitherto recorde d beyond South Africa A 
largo proportion of too plants are Identical with tocos 
previously known from Nyasaland Thors la al»o a weljj 


stion to our knowledge of the flora of Grassland 
at of collections made by Mr Swynnarton, by 
of the Department of _Botaity British Museum 
rtto not* by I 
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iwynnomn eh 
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Dapartmmt 

Mr SwjmMrton The collection* which fora 
thl* paper ware made by Mr C F M 
chtefly Hi tba high country which form* the 
i anatom M wt i li and PortuguoM terri 
of a number of detached maacea of Ugh 
—“— wbteh utdoately unite to 
river running eeetwarde 
lying POrtngueta territory to enter .the 
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[ a plane quanta 
of cubic curves ~by 
tom The consto 


marked Angolan element An 
Pt*u 4 oc*tyx tfrlcmm P oeodo ca frx so a Malagasy 
not hitherto known from tropical Africa. 

Mathematical Society Jane 9 —Sir Wm NfwO| 
ptesident in the chair —0 T Barnett x The co m pos i tion 
of finite screw displacements —Prof M J M tafil 
Differential equations with fixed branch poults—Miss M 
Loito Oeiser s method of generating 
curve —W P Mlins Hie generation, < 
qpolar pencils of lines —E “ “ 

tutive equations of material media in 
l>r W H You ns (1; A new method in the theory of 
integration (a) semi integrals and oscillating sucoesmone 
of functions —H R Hewri The transformation of the 
equations of the theory of electrons for quasi stationary 
motion 

EomuaoB 

Royal Society May a Prof Hodenn Bears, tics 
p reft dent In the chair—Sir Joseph t armor A ddf se e on 
the dynamics of molecular diffusion with extension to 
suspended particles After referring to the remarkable 
parallelism between the phenomena of a free gas of sparse 
molecules constituting a dilute solution in water or other 
fluid and of the Brownian movements Sir Joseph pro¬ 
ceeded to emphasise the distinction between osafotfo 
pressure and gas pressure The former depended on toe 
fiictional pull of moving particles and the latter on toe 
momentum of the free motion The rigxag paths Of 
pai tides suspended in watsr photographs of w) 
projected on the screen suggested that here also aa 
gases there was an average free path and an av 
■peed to which the power of diffusion stood In 
relations In this discussion the unexpect#* 
emerged that at the same temperature the mean 
was proportional to the number of particles in 
Recent observations under toe ultra-microscope by which 
we can detect particles of a else more mlnftt* than can be 
seen by direct optical methods have not contradicted tots 
conclusion Ihe analogy between free gases and dilute 
solutions must not therefore be pressed too for There Whs 
ground for thinking that Wb 
advance in the interpretation 


1 were approaching a grtot 
of phenomena of this red, 
namely the average phenomenon of a great cr owd Of 
molecules ms they affect #* unit our senses of pswep fl oto 
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The main interest and fasctaatfcm of science 
growing points where new knowledge wa*| 
on the unknown A and to consider seoto _ — 
achievements and the outstanding problems m a fifeM 
{rapidly undergoing development seemed more 1 " " 
such a0 audience as toe j&ybt Society of Bdtpb 
to pass under review does foot* some Ifemgt j 
definitely won ao^ safety garnered in toe ftoras «f 

May il—Prof Crum Brown, FRB ». to l£e 
J W Mtoftvtg Bqriubrhua in thvj 
potasritin carbbhate pctwtfuio fe 
Cnohton had observed that when q 
sblutlon of this Usttoeonfed aak, 
concentr a t e d solution of JPI s ritid l , 
layers wire ierttod , The object of 
to show how toe orieqMfity of toe tjsq 
m uuht BKKnmwpt 




NAT VRE 


JVP 


<4 salt* U approximately equal proportion* were 

together and mt to nettle, and one mixture wa* 
made stiin emit* different wights Analysis showed that 
than me always a coasktorable quantity of potassium 
earbonate in the upper layer, but that the amount of 
potassium ethyl dl-prtpytwtioaate present in the lower 
layer was scarcely appreciable until the solution* were 
comparatively dilute When water was added drop by 
drop, the liquid being kept well stirred, the two layers 
ultimately disappeared, and one homogeneous solution wa* 
left. This disappearance of the two layers was quite well 
OUrked, and was due to the potassium carbonate patting 
Into tile other layer —Profs Aka. Smith and A W C 
Ma nil as: A method for determining boiling points under 
constant conditions The apparatus consisted of a small 
•bulb with a bent capillary, the whole being attached to a 
thermometer suspended in a beaker which contained water 
sulphuric add melted paraffin Ac according to the 
temperature to be measured The method was especially 
useful when only small quantifies of the material could be 
used The apparatus was also found to be very service¬ 
able In measuring vapour pressures Ihe authors gave 
Illustrations of its adaptability in a second paper, entitled 
* A Simple Dynamkal Method for determining Vapour 
Pressures ’ In a third communication by the same 
authors attention was directed to a common thermometric 
error in the determination of boiling points under reduced 
pressure It was found that appreciable corrections had 
to be applied when the bulb of the thermometer was 
enclosed in an evacuated vessel Thu was due to the 
dilatation or deformation of the bulb The error might be 
M much as one-fifth of a degree —Dr J irownlst The 
mathematical theonr of random migration and epidemic 
distribution and the Inheritance of complex forms such 
as stature, on Mendel's theory In the former paper 
which was a continuation of an euilier communication 
equations were formed which represented closely epidemic 
distribution and the distribution which small animals such 
as small crustaceans took up experimentally The theory 
led to the exponential curve as an approximate solution and 
the facts were In good accord with the theory Expert 
ments were made with Daphnia Pulex I ittonna &c In 
the second paper it was shown that the distribution of 
such a complex as stature when the dominant elements 
were equally derived from both side* may be represented 
by tiie terms of the trinomial (i + n+i)' In the case of 
random mating and of equal fertility n ~33 This point 
binomial was In Pearson's terminology leptokurtic that Is 
the apex had a smaller radius of curvature than the normal 
curve fitted to the same sets of figures—Prof R J A 
jtarnr, Dr A W D Robertson, and K S Oroeo 
<i) CranioJoglcal observations on the lengths breadths and 
heights of too Australian aboriginal crania (a) a bio 
metrical study of the relative degree of purity of race of 
the Tasmanian, Australian, and Papuan (3) the place In 
nature of the Tasmanian aboriginal as deduced from a 
sludv ol his cranium These three papers formed a con 
hected wries of anthropomorphic investigations leading 
«P to the determination of the Tasmanian race affinities 
The statistics throughout were treated In the recognised 
modern method in Which variability about the mean 
eorrslation between palm Of dimensions and the estima 
thw of deviations were ffiscussed by rigorous mathematical 
mmlystof Dr Rbbertson In the first paper concluded that 
the difficulty of separating the skulls Into sexes rendered 
It advisable to have restating values obtained for crania 
for raegs without reference to sex, and that the Australians 
though less heterogeneous than tome other recce were 
Mt M homoMMOui or pure m tome eerie* which were 
f*f*r«ied H BomogenecM, and that the relationship of 
fhidr enuilal measurement*, aa Indicated by the coefficient 
of-oorrriatloa, ma low but mat higher then moat modern 
ttegti lower then primitive recce. In the second paper 
pm a Mneref account of the many conflicting view* me 
m by various writers, an elaborate comparison was 
atbd betweea the cranial characteristic* of 86 Tas- 
f f 191 Papuan and the hundeed Australian skulls of 
paper The coefficient* of-correlation for length 
. brMath-hoight and bright length showed that, as 
fyiicogn l sad by other Investigators the greatest stress 
be tliud on the length-breadth coefficient and the 
;ND* 3X20, VOL. 8l] 
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toast on the breadth height The whole lavsstigation 
proved that, of the three tjpes considered, the Tasmanian 
was the purest and the Papuan the least pure The rfetuft 
supplied a link in the chain of evidence concerning the 
heterogeneity of the Australian as contrasted with the 
homogeneity of the lusnuunan Of the third paper, 
part i only had been presented In this, on the basis of 
a large number of cranial measurements the relations of 
the 'laamanian to the anthropoid apes Pithecanthropus, 
Homo primtgenius If fosnlts and // sapiens were con* 
sidered In part H the relations to the Australian 
aboriginals will be dtscusvd in similar fashion Twenty 
distinct measurements of the skulls of fourteen groups 
were made and tabulated side by side and from the com 
parlson among these Important conclusions were drawn as 
to the relative evolutionary value of certain measurements. 
The geneial results were that of mint man the Tas¬ 
manian stood nearest to Homo fosnlis (Brux and Galley 
Hill remains) but morphologically had progressed a very 
long way from Homo pnmtgenius (Spy and Neanderthal 
skulls) and the anthropoid apes and that Pithecanthropus 
stood nearer to the anthropoid apes than to Homo primf- 
gentus 

Pjjoa. 


Academy of Scleneee Jane 6.—M tmile Picard in the 
chair— H Pol near* Time signals intended for ships 
An account of the system adopted for sending wireless 
time signals from the installation at the 1 iffel Tower A 
simple form of receiving apparatus hat been designed for 
the ship, the rost of which is less than that of a chrono¬ 
meter Signal* are sent at midnight and it two and four 
minutes past midnight each signal being preceded by an 
introductory signal —A Haller and Ed Bauer The 
preparation ana properties of the 0-alkyt-« hydrindones or 
the aa-dlalkyl i lmlanoncs Ihe chloride of the dialkyl 
benzyl acWic acid \» obtained fiom the acid by the use of 
thionyl chloride BcnzvldimethvlncptYl chloride in suspen 
Mon in petroleum ether i* treated with aluminium chloride 
Ihe dimothylindonone is readily inolatod in good yield from 
the reaction product Jndanone ian be methylated directly 
by the sodium amide reaction pitviouily described by the 
authors— A Ohauvstu and M Contsjsan The forma 
lion and elimination of nitiogenous waste in subjects in 
the state of \outh —Pirn-e Tsrtnlsr and Jacque* 
dm 1 -rrtr --» The mon/onlte of Fontalne-du Genie near 
Cherchel Algeria and on the miuomonzonltes of the neigh¬ 
bouring region —R Miter Some WealdJan plants of Peru 
— M Lulmrt and J Oullteumo The appearances of Haltoy's 
comet A detailed account of the var\mg aspects of the 
comet from March i to May a6 — P Olrora and M Ur Ssoh 
Observations on the passage of Halley * comet made at the 
Observatory of Ebra, Spain (sco p 470) -J Comas Mi 
Halley s comet Photographs taken on May v and June 1 
showed a double nucleus — M Qlaooblnl H alley's comet 
On June a the comet appeared doubled with two nuclei 
Before its passage over the sun the nucleu* was senslbl) 
elliptical after the passage the nucleus became reduced to 
t point —Jean Masesrt Photograph of Halley s comet 
An account of work done at Tenennc at a height of *71* 
metres—Joseph Marty Singular values of an equation of 
Fredholm — A Ohatslst The classification of a system 
of tables equivafent among themsclve* — L Xorvttf The 
properties of Cantorlan lines —M tstitykosw The 

generalisation of the theorem of S Lie — E Barra A 
series of solutions of Lam£ s equation* of elasticity in a 
homogeneous and isotropic medium —Th Rsssst A^new 
sound-recording Instrument A record on a wax cylinder 
is copied directly on to another wax cylinder by a system 
of lever* Mirrors are fixed lo the lever* and a photo¬ 
graphic enlargement of the phonograph trace thus obtained 
If the second wax cylinder ghes sounds identical with the 
first then the photographed record is necessarily a true 
one —P N raaSBl 1 he accuracy of tho methods of measur¬ 
ing magnetic susceptibilities The methods which have 
been propos ed by the author have about double the accuracy 
of methods utilising a torsion balance —A Recbt The 
mercury arc In a vacuum The effects produced by varying 
the conditions of working are described —Daniel BarthMBt 
and Henri Osw d e oh on The oxidising effects of the ultra* 
violet ray* on gaseous bodies The peroxidation of tho 
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oxygen compound* of nitrogen and of sulphur All experi 
ments to cause the combination of oxygen and nitrogen by 
the action of the ultra-violet rays gave negative results 
Nitrous oxide under these conditions gave nitrogen and 
some of the higher oxides, and nitric oxide behaved 
similarly Sulphur dioxide in the presence of mercury 
gave sulphate of mercury and sulphur, a considerable pro¬ 
portion of the sulphur dioxide remaining unchanged 
Sulphur is produced In this reaction even If oxygen is added 
In excess —J O Sfpsfc The nitrides and oxides 
extracted from aluminium heated In air Commenting on 
a recent note by M Kohn-Abrest the author points out 
that the fact of the production of oxide and nitride of 
aluminium simultaneously by the combustion of aluminium 
In air has been known for a long time —P MaMsr The 
action of air on coal Data are given for the amounts of 
carbon monoxide and dioxide produced by the action of 
air on coal maintained at temperatures varying between 
35° C and ioj° C This action takes place slowly at the 
ordinary temperature and from this It follows that the 
truce* of carbon monoxide which have been found in the 
air of mines are not accidental but normal —Georges 
Dupont The oxidation of, the acetylene y-glycols 
Synthesis of the a-and alcohols —A Amaud and S 
Poatsmak The isomerisation of oleic add by the dis¬ 
placement of the double linkage A repetition of the work 
of Snytseff on the addition of h>drlodlc acid to oleic arid 
and the subsequent removal of this acid bv the action of 
alcoholic potash ha* shown that a very complicated mix 
ture of isomeilc acids is obtained The fto-olelc acid of 
Saytxeff is not a single substance —»Ldon Brustl The 
passage of some aromatic hydroalcohols to the correspond 
Ing phenols The best of the methods examined was found 
to be that of Sabatier and Senderens the catalytic dr 
hydrogenation of the aromatic hydroaloohols by passing 
over hot reduced copper —MM Stcsofclln and 

Oroo h s f I f The accidental presence of sulphorvanides in 
milk and their origin Sulphocvanldes may be Introduced 
Into milk when certain Cruclfcra. enter into the food of 
the cow —Raoul Oemb t s The simultaneous production 
of oxygen and carbon dioxide In the course of the dis¬ 
appearance of the unthocyamr pigments in plants. It Is 
shown that the simultaneous evolution of oxygen and 
carbon dioxide is more general than has been hitherto sup¬ 
posed and glwaja occurs when the add pigments are 
disappearing ~H Jacob do Oordsmoy The Influence of 
the medium on the variations of the scrretlng apparatu 
of the Glutiaceie —A Contain In The resorption of ex 
perimental tumours of mice under the influence of the 
\-ravs The results of a histological study of the resoro 
tlon of a glandular epithelioma under the influence of the 
X ravs —Mile Boleslnwa »tanska Studies on cobra 
venom and the anti-venom serum—M Poufsrst Thr 
homologies of the muscles of the posterior member of 
reptiles —M Roao Some troofsrp" —G Collbor Th 
symbiosis of the butyric bacillus In culture with other 
anaerobic micro-organisms —Jean Dffofci The varie 
bllltv of the proteolvtlc power of anthrax bacteria —\ 
Rounuuiof The Palroozolc strata of Nova Zembla - 
A Doby A fossil bearing horixon In the MuicMkalk of 
Bourbonne-les Bains (Haute-Marne) —Jean Beutsae The 
Helvetian NummuUtic and the pre-Alpine Nummulillc In 
central and eastern Switzerland -*M Homan The 
Rhlnoceri of the European OHgocene and their Conner 
rton —M Paimlsr The nodules (Septarla) of th« 
Triasslc ammonites of Madagascar and on the develop¬ 
ment of Ammonea 
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INDIAN ENTOMOLOGY 

Indtan Insect Life a Manual of the Insects of the 
Plains (Tropical India ) By H Max well-Lefroy 

assisted by F M Howlett Pp xn + 786 (Calcutta 
and Simla Thacker, Spink and Co , London 
W Thacker and Co 1909) 

T HIS handsome volume reflects great credit upon 
lta authors, who occupy the posts of ento¬ 
mologists to the Imperial Department of Agriculture 
for India, and also upon the staff of the Agricultural 
Research Institute at Pusa^ under the auspices of 
which the observations and specimens have been col 
lected on which the present work is based 
In some prefatory remarks Mr Maxwell Lcfroy 
Informs us that the book is largely a product of his 
spare tune and scanty holidays, adding that such 
a volume has been so much required that he has 
felt that even an imperfect one was better than none 
His estimate of his own work is modest - 

It may be he says that a better volume will be 
built up on this basis, when the study of Indian ento¬ 
mology is further advanced. I may also emphasise the 
fact that where little is said, little is known and the 
blanks in the book are designedly prominent to empha 
site the enormous scope there is for work I trust also 
that the volume may be a real stepping stone to 
better things, and may help those who are advancing 
our knowledge of the insect life of India 

Bearing in mind the limitations thus indicated by the 
author himself, we cannot but congratulate him and his 
collaborators on the amount of useful information they 
have contrived to embody in their work and on the 
care which has evidently been expended on its, get up 
and general appearance So sumptuous indeed is the 
book in these latter respects that the title of 
Manual seems to be somewhat of a misnomer 
A marked feature of the book is its admirable series 
of illustrations These have mostly been prepared by 
the artist staff of the Pusa Institute Both the half 
tone blocks and the line engravings show good work 
maaship, while the colour plates carried out by the 
Calcutta Phototype Company under very trying 
climatic conditions and for the first time in India, benr 
comparison with the best of their class Many of the 
artists engaged on these Illustrations are wc are 
informed, natives of India, trained in art schools of 
that country Their work is highly creditable to all 
ooooemed. 

The plan of the book is simple It opens with an 
introduction of about forty pages, in which are briefly 
di scuss ed the structural characters of the class Intacta 
with its position in the zoological scale, the instincts 
and baMtf of insects, their classification, and the 
principles of nomenclature as applied to the group 
The methods of identification of specimens and the 
misting apptiandbs for the study*, of entomology in 
India are also noticed, and a section is devoted to a 
useful exposition of Indian zoogeography The food 
jwd habitat of insects me* dealt with in a practical 
maimer, and the introduction doses with a reference 
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to the beneficial and other activities of insects in rela- 
tion to man 

Following the introduction comet a systematic 
account, profusely illustrated of each of the nine 
orders into which for present purposes the authors 
divide the dass of insects There is of course, much 
divergence of opinion, and more of practice among 
entomologists on the subject of classification, and the 
authors do wisely in warning the student against 
getting to attach too much importance to any classi¬ 
fication systems except as w nrkmg conventions which 
have as much regard to truth as circumstances will 
allow The characteristics of each order and those 
of its subdivisions, are carefully given and the most 
noteworthy specific forms under each head are more 
or less fully dealt with sometimes especially those 
of economic importance in considerable detail Many 
valuable observations on habits and Hfe*histones are 
incorporated in this portion of the work which covers 
the ground m as satisfactory a manner as could be 
expected from the limited space at the authors’ dis¬ 
posal 

Finally we have somewhat after the manner of the 
excursuses m Scudder s well known work on the 
butterflies of the eastern United States a number of 
brief treatises of a general kind dealing with such 
subjects as cosmopolitan insects gregarious habits, 
attraction to light, insects and flowers migration 
deceptive colouring with other means of protection, 
galls, silk the size of insects -ind insect noises These 
essays which are interspersed among the systematic 
sections of the book include observations many of 
which are of great interest and value As an example 
of a good field observation which many travellers will 
be in a position to confirm wc may cite the follow 
ing — 

If one goes into a grass field intent on observing 
large grasshoppers one will suddenly see a brightly 
colours insect jump up fly a little distance and 
disappear The eje has followed the bright 

colours and loses the insect as these disappear with 
the closing of the wings at the completion of the 
flight One s eye is not seeking the cryptically-coloured 
grasshopper, which thus escapes attention even if 
one could easily see the motionless insect 

The modesty of the claims put forward by the 
authors tends to disarm criticism nevertheless It may 
perhaps be suggested that some of the topics, 
especially those dealt with In the introduction, might 
with advantage have been treated more fully It is 
unfortunate too, that the authors allow themselves 
to be influenced by the somewhat silly outcry that 
has been raised m some quarters igainst blonomic 
conclusions drawn from museum specimens No 
naturalist ought to undervalue either museum study 
or field observation Each is an essential factor in 
unravelling the problems of evolution and each has 
furnished" 1 the other with important suggestions for 
further research Field work on mimicry, in especial 
owes much to the stimulus afforded by the careful 
study of material preserved in collections 

We do not agree (p 419) that there is much diffi¬ 
culty in distinguishing Tenas hecabe in all its forms 
from other species of Tenas nor that the colouring 
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of the upper surface of CoUtu (of Teracoluh) amata 
it well described at orange Thaxter on p 405 
is a misprint for Thayer These and * few similar 
slips are but slight blemishes on a thoroughly useful 
book FAD 


THEORK11CAI STUDIES IN RFLATION TO 
MllICAI SURVEYING 
Hydrographic Surveytng Elementary—for Beginners 
Seamen and Others A Practical Handbook By 
Commander Stuart V S C Messum Pp xiv + 504 
(I ondon C Onffin and Co Ltd 1910 ) Pnce 12s 
net 

T HEOKL1ICAL considerations dealing with the 
effect of errors of observation constitute one of 
the distinctive features of this book It mav be 
doubted whether such investigations art appropn ite to 
a practical hindbook intended for beginmrs ind in 
some instances where they are merely of a idei 11c 
interest their introduction is unntcessan Ihe dis 
sertations on the manipulation of the station po ntcr 
for example are diffuse and of little prnct cnl utility 
Ihe chapter on the principles governing the selection 
cf objects f t fixing positions contain, ceitan 
theorems which wall be of mteiest to thisc lrcid) 
finnliar with the subject but beginners w ul l find 
conuse directions as to what goes to m ike g d fix 
more helpful to them 1 he discussions bear ng < n 
the circle of equivalents bring out a useful fact m 1 
form somewhat different from th it in whth it his 
usutll) been pn seated The principle inv Ivel is in 
important one but it is possible to strain undul) its 
practical applkntion So much stress has let 1 laid 
on it that begmners might easily be misled the v thor 
himself appears to have misapplied the print pi on 
more than one occasion 

This is notable in the example of plotting g v n on 
p 197 where it is suggested to accept an 

intersection of two lines cutting uch other 
at an angle of a little more than 30° 

in preference to an intersection of about yo° 
In this case primary pointy are alone concerned and 
the considerations indicated by the author arc not 
applicable A similar misapprehension is noticeable 
on p 201 in the paragraph relating to the projection 
of check lines from the best lines of reference It is 
here implied that in the case of primary points one of 
the lines on which they are plotted might have been 
laid off with a length of redius so short as to vitiate 
any lines laid off from it subsequently 
Ihe question if discussed at some Ungth as to 
the best xero to select for shooting up other objects 
wh* the position of the observer is not iccurately 
determined The problem is one of frequent occur 
rence and is of great importance but the treatment 
if receives is not satisfactory and is liable to mis¬ 
apprehension In this, as in some other cases the 
broad practical rule of choosing ft aero situated it about 
(he same distance as the object to be shot up and 
making as small an angle with it as possible is not 
♦toted, whilst the lavesOgabagt rests on n*sumpUons 
hot realisable wbgn drifting m a boat or the ship m 
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an Unknown direction as always*********** 
In the paragraph on measuring $ mm rap 1(9# * 

portions, the rule of sines Is used hdasgto 

having one verv obtuse angle mg mo actftte ahppw 
The proper method of solving such tfkMH 

have suggested to the author the ImX that since oos wes 
of tarn all angle* change my Of 

observation are practically of no < no a g ht » stg noftte* 
quently that the me inurement of the afre et b Un^ 
necessary and less accurate than wring each separate 
section of the base as measured 

Other instances of misapplication of theory to pra* 
ttce might be quoted but those md&ttofted sufice to 
indicate a want of appreciation of practical require¬ 
ments and suggest the possibility that the author Is 
more f inulwr with the tlworetical study 6f the subject 
than with the conduct of a survey 

In discussing the question of fats* station, there is 
no reference to the simple method of eliminating all 
errors from that source fay the expedient of obtervmg 
at equal distances on opposite sides of toe true 
station There is moreover, an easier method than 
that given by the author for calculating the correction 
for false station 

The use that might be made of a distant peck to 
connection with the angle of elevation of the mast¬ 
head when sounding a shoal has also escaped ettsnf 
tion neither is there my reference to the use it 
angles of elcvition m making a running survey of 
an island when circumstances admit 

The 11 vestigation of the error of parallax in <*»-* 
nection with sextant angles due to the use of the long 
telescope when reflecting objects doee to the observer, 
is of some theoretical interest and is worthy Of men 
tion A* a matter of fact the error from this sou*** 
is not nearly so great as the author assumes since 
it only exists in a min >r degree with the short tele 
hcope which in practue is always used being more 
convenient 

The various instruments and the methods of using! 
them are fully described and the ordinary operations 
connected with surveys of *maU extent are giveg ih 
detail together with a number of examples of sue 
surveys besides a useful chapter on amending 
details of a chart A II F 
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Lmseid Oil and other Seed Oils An ifcdsgfriif 
Manual By Prof W D Lnm*. Pp XiV*3S& 
(London Unstable and Co LfcL, Wee 
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I N this work the author aims at the products* tjk 
a manual which will seiveasa<airtycoaa|dctogu^to 
for the manufacturer of certain toed ode, mere pngs 
ocularly linseed oil He notes that with pm or two 
* exceptions the principal publications ddafltog 4#$* 
this subject hitherto have discussed it fhMy b# 
the chemlcat standpoint Actfrdttgfy tod Bg to 

the chemistry—which after #U W relativelyefatpfr 1 1 
is subordinated to toe manufacturing wk tosMMg 
aspects of the mdustrf ^ * * 

The ^ork id written from the America)* pew* <4 
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Mi$ M4 W» no doubt detract! somewhat from it! 
ep 4 m- to Jthe English manufacturer On the othfer 
t^u latter will probably find some compensation 
ht seelrtg hpw Ms problems are regarded by other 

lid* 

After a short historical description the first eight 
chapters deal with the standard forms of equipment 
tttdd in extracting oil from eeed by the pressure pro- -j 
cee* Such matters as the location and planning of 
tbs mill! the selection of the best type of apparatus 
the hamtilng of the seed, the treatment of the oil 
and die moulding of the oil-cake are discussed in 
ample detail Economical production is kept In view 
throughout 

Ip die second and tome Jater chapters we come 
across pages of algebraical formula which at first 
sight look like extracts from a mathematical text 
book They are the author's method of analysing in 
general terms various problems of manufacture in 
order to show definitely the effect of adopting certain 
processes or courses of treatment For example the 
question is discussed algebraically whether in given 
circumstances it pays best to separate the screen 
frigs from the seed and sell them or to pass them 
through the mill with the seed or thirdly to separate 
them and grind them up with cake When all 
the factors have been combined into a formula the 
man with an eye for an equation can readily see 
what effect an alteration in any factor will tend to 
produce The man not endowed with such an eye 
can readily puzzle the matter out and be all the 
better for the exercise In such a way an intelligent 
control over th» operations can be maintained 
In the subsequent chapters the method of extract 
ing oil from seeds by percolation with a volatile 
solvent is described and discussed. Only about 10 
per cent, however of the oil produced in the United 
States Is obtained in this manner 
Questions of output, shrinkage and cost of pro¬ 
duction are dealt with at some length, and there are 
chapters on refining, on boiled oil, and on miscel 
lattecMs teed oils The author contrasts the great 
development of the cottonseed oil industry in the 
tJnlted States with the comparative neglect shown in 
regard to other oils—linseed excepted Rapeseed oil 
Is the most conspicuous failure, but more olive oil 
Should be produced, hp thinks in California more 
jOQCCMMiut oil on the Pacific coast, and more pea nut 
oil fa the eastern States 

A section on the chemical characteristics of linseed 
q(( jfhfes briefly the chief items which the oil-works 
requires to know Information on various 
to mtf hp l points collected from scattered trade 
IWrWbaa also been Included, and certain official 
gdes and regulations, such as those of the New York 
ftWws Exchange and the Minnesota Grain Com 
idMteh fctfpe fain laid under contribution in respect 
f Jhfc btolhercW aspects of the industry 
|Wy|lwW^ of apparatus aro given, and the 
ll4&oughout Of eminently* practical char- 

B Y there bfe few intelligent oil manu- 

ttttfS Whd wodld not be able to get at least some 
dJbh^/jNm the book. C S 
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ZOOLOGY OF THE INDIAN OCEAN 
Ah Account of the Alcyonartans collected by the Royal 
Indian Marine Survey Ship Investigator m the 
Indian Ocean By Prof J Arthur Thomson and 
J J Simpson Part il The Mcyonarians of the 
Littoral Area With a Report on the Species of 
Dendroneptyhya by Dr W D Henderson Pp 
xviii + 319+ix plates (Calcutta Indian Museum 

T HE first part of the memoir of the Atcyonarlang of 
the Indian Ocean was published In 1906 and re¬ 
viewed in Nature of May 2 11*07 The second part 
deals with the shallow water species and fully main¬ 
tains the high standard set bv the first in wealth of 
detail and sumptuous illustration 
The authors of this volume have set themselves a 
task which is far more difficult than that of naming 
and describing the deep-sea species and they have 
faced it boldly and on the whole satisfactorily In 
the order Alcyonaria there are certain genera of 
wide distribution m tropical shallow waters which 
exhibit an infinite variety of form of mode of branch¬ 
ing of colour, and of detail in skeletal characters and 
the zoologist to whom the task is isMgned of naming 
the spirit specimens sent to him by the collectors has 
to form an opinion as best he can on the vexed ques¬ 
tion of what characters or groups of characters In 
combination are sufficiently important to constitute a 
specific difference In the absence of any knowledge 
of the development of the colonies or of the relation 
of the different forms of growth to theu surroundings 
on the reef, or of the transmission b> heredity of the 
different characters he uses for purposes of classifica¬ 
tion his opinion is raretv one of very great scientific 
value Nevertheless, if his task is conscientiously per¬ 
formed his descriptions accurate and his illustration* 
adequate our science is enriched by a number of 
recorded facts which may be of considerable value 
when the solution of the underlying biological 
problems is seriously taken in hand 
No better Illustration of this difficulty could be 
found than that of the genus Spongodes so excel¬ 
lently treated In this volume by Dr W D Henderson 
Following the example of Prof Rukenthal in whose 
laboratory he worked for some months, Dr Hender¬ 
son has distributed the specimens in the collection 
among no fewer than sixty one species of which fiftv- 
three are described as new to science But the 
question must occur to anyone who has seen 
Spongbdes in abundance in its natural surroundings 
whether these numerous species could be maintained 
even by the author himself if another consignment 
of the same or greater dimensions were sent to him 
from the same localit) The re is an advantage and 
a disadvantage in creating a large number of specific 
names for a common genus like Spongodes It 
enlarges our knowledge by giving us detailed descrip¬ 
tions and Illustrations, and in so far as It does that 
it is a gain, but on the other hand it tends to 
underestimate the importance of what may be a very 
definite character of all these common shallow-water 
genera, the power of adaptability ty tfidr Inusafitt* 
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surrounding* An animal that u able to move about 
can, within certain limits choose its own immedntt 
surroundings and ts not, therefore, so much in need 
of adaptability but a sedentary animal or colon) of 
tnimtl must cither adapt itself to the surroundings 
of the spot to which the larva happened to become 
fixed or it must perish lhe evidence that there is 
re illv more th m one variable species of Spongodt s 
docs not ippear to be at all conclusive but it is nt 
uny rate satisfactory to feel when we contemphte the 
results of Dr Henderson's labours that we have 
some further knowledge of the varieties of form it 
may issume 

One word of protest may be said ibout the use 
of the generic name Dendronephth) i for Spon^odes 
Whether the application of the strict rules of priorit) 
justifies the change or not and those wh< study the 
literature of the genus may hurl) claim th it it does 
not the inconvenience and confusion which the change 
f such in old and w ell known generic name as 
Spc ngudes introduces are quite sufficient justifk itu i 
for our refusil to icetpt it 
As might b< expected in the description of a 
shallow. * iter f tuna the number of new genera (four; 
is very ill Of these the curious cup like genus 
Studeriotes with its retractile poly pan urn is th( most 
interesting The new ncphthyid Cacto^orgia with 
its dense irmour pitted walls of large sptuks is 
a remarkable example of the extreme limits to which 
spiculation in the Alcyonana may be earned 
The suggt stion made by the authors th it the genus 
Chlronephthya should be fused with Siphonogorgia 
is dearly a movt in the right direction 

\mong the many useful and valuable feature* of the 
volume attention may be speciall) directed to the sum 
marv of the characters of the pennatuhd genus 
Pit roeides A hope may be expressed that before long 
a similar summary of the genera and specie* of the 
Juncelhdae may be published This family is < vidcntl) 
under the consideration of the authors but in the 
present volume thev have only given i tibuhr 
statement of the specimens in the collection without 
assigning them to specific groups lhe excellent 
coloured plates and numerous illustrations in tlu text 
add very materially to the volume which is a very 
note worth) addition to our knowledge of the Alcyon 
aria S J H 

THF PHlSlOLdGY OF THE PROTOZOA 
Etnfuhruug in tin Phystologte der FtntelUgen (Pro* 
totorn) By Dr S von Prowazek Pp v + 17a 
(Leipzig and Berlin B G Teubner 1910) Price 
6 marks 

T HIS «ork differ* from all other treatiaea on the 
growing tubject of protozoology in being largely 
jdevoted to the problem* 0! function it i k « 
condensed, account of OUT present knowledge of this 
highly 1 nfportaOt and difficult subject and consists of 
summaries of physiological results, often too short to 
be easily Intelligible, hut of cooaderable value to that 
increasing number of investigators who are interested 
ip meant advances in this fett, The author is a well* 
known and active worker am does not hesitate to pres* 
NO 3131 , VOL* 83J 




certain view* which have not a* y ^ 

plete adherence On the whole, hewejjjg'ili 
impartial view of the state of each m M ** as 

the kaleidoscopic nature of the cast sifetete 1 
W* tth regard to the question of protOplfMMte 
lure von Prow i/ek concludes that BQtstiMHi afntifcr 
theory does not account for all the fecA Hi fifA&a 
that protopl ism may be absolutely atrupMtedWa* 
must therefore be regarded as potymcapMs Etifch 
protozoan cell is according to him at le&*t 
Hus view though well known to be shared 
minn is not generally accepted and ft would tortte 
b en idvisible for more and better figures jA Ad 
nuclei of such common forme is thoae of amodbfl ifr 
h tve accompanied the statement which* as tt stands* 
is not rendmd quite convincing though w« are aware 
of the evidence in its support lhe functions of the 
nucleus are deilt with at some length, and thev <be- 
cusnon involves the consideration of much expert* 
mentd evidence in fict it would be difficult to nafflg 
any function of the organism which is not assigned by 
home writer to the tctivity of the nucleus Forth, 
motion cn/vmes or at least proentytnes mptratkon 
division reproduction heredity regeneration, are all 
more or less confidently issigned to this versatile 
structure Not only are its functional Activities In¬ 
creasingly stressed but the importance of the nucleus 
in originating structures hithi rto supposed to be cyto¬ 
plasmic is also full) considered An interesting excep¬ 
tion that is noted in this discussion is the fact that 
amoebw cm live for il least a month without a 
nucleus ind a portion of a S ten tor dconved of Its 
nucleus mi\ retreneratc the lost parts of Us body 
Utention is directed to the importance of the mein- 
brine that encloses the protozoan cell and to the 
mode w hereto osmosis or absorption is performed* 
The suggestion of Overton that the membrxnc con* 
tains lipoids (e g lecithin and cholesterm) and that 
these take in ictive part in the absorption of sub¬ 
stances into the cell is somewhat over-emphasised, 
since it is b> no means certain how far these lipoids'* 
contribute to the formation of the ectopfamlc v '*m»e- 
turcs \t the same time so much attention Is note 
being pud to this aspect of biochemistry that the 
discussion is a very timely one and should lead to 
further research 

The latter half of thb book it occupied by sum* 
manes of whit is known as to the functions tend 
tropisms of protozoa With regard to respftptiod, 
attention is directed to the natural or induced atastfUc 
character of many dilates as well as to the bdfavtoui 
of other infusoria when supplied with excess <H 
oxygen Loeb s vie* that the presence of a nudtotf 
is essential to the oxidation of the cell ts not UfMA 
An interesting account is given of the nutrition serf 
movements of protozoa, but the behaviour of form 
such as amoeba which contain chlorophylf cprpuscte* 
it almost entirely neglected, In spite of the work oI 
Grube and Doflem, and that* id room for dked 
Observation on the supposed ingestion of bacteria tt 
the case of many infusoria With regard JftWttyl 
significance of ferttfstapti, die author tortafrdg g 
flbwb in the sense of Dofldn ef given to Ida pfdbtfl 
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large work, reviewed In this journal on March 3 The 
HCt to regarded at one of harmonising the discrepan 
Kies that arise through specialisation of chromatic and 
motor organs in the mile, and of assimilative struc¬ 
tures in the female 

In conclusion, we have to regret the absence of an 
Index or of a list of references but we may recommend 
the work as an extremely useful and compact sum 
mary of recent work on the physiology of the proto/oa 


AMATEUR ASTRONOMY 
An Easy and Concise Guide to the Starry Heavmx 
arranged as a Companion to the Umbrella Star 
Map and Revolving Star Dome for Instruction tn 
Astronomy By D McEwan Pp 137 (Iamdon 
Kegan Paul Trench Trubher and C o Ltd iqio ) 
Price 5* ii 

HE idea of using the concave surface of an um 
brella as a star map is excellent, but of course 
not new 1 he portability and convenience of manipul 1 
tion of such a stellar guide are obvious advantages 
while the aspect in which the constellations are seen 
unlike the view in a celestial globe corresponds to the 
reality The actual construction of such a chart of 
the sky might quite well form part of the practical 
work of every elementary course of astronomy 
A simple guide to the heavens to be used In con 
junction with and in explanation of, such an adapted 
umbrella should be worthy of notice It is to be 
regretted that the present book while pretending and 
seeming at the first glance to fulfil just such 1 
function cannot be recommended Somewhat scrappy 
and not always trustworthy it gives the impression 
Of being the work of an amateur 
After a preface and an introduction chapter 1 de¬ 
votes a page and a half to astronomical magnitudes 
and units, and also describes a chart of the north cir 
cumpolar stars which is reproduced The stars 
contained in the various segments of the 
Umbrella Star Map are dealt with in chapter ii 
The persistently miscalled segments are really the 
lectors formed by the nbs and circumference of the 
umbrella In the text a certain amount of informa¬ 
tion is given about the constellations and the principal 
stars as they occur in each segment,' while charts 
show their relative positions and make a very rough 
attempt to indicate stellar magnitudes The scheme to 
represent magnitude described for the actual umbrella 
h not in use, apparently, in the companion book \ 
separate key-map in each case is used to indicate 
ntupet A table giving for each star a serial 
£U|hber, the Greek letter, constellation magnitude 
right ascension, and declination completes the in 
fottftalfat for k typical u segment 1 General astro¬ 
nomical information Is introduced relative to special 
object? am they are encountered, so that, without 
reference to the index, it is difficult to find the treat 
mfert W any parttaalar subject 
' tefartnaHon given is often w $mateurish and 
fammjHtea Jtt eftor, while plausible misstatements 
Whhdi wpul4 trouble ft beginner are to be found 
TtiS ftplar qpaotruu*, for example Is ‘well known to 
Ofetste Of the mm colours ’ while by observations 


made through a long tunnel or from the bottom of 
a well any star coming into the field of view syould 
be seen even in daylight Under the title Major 
Planets ” are described Jupiter Saturn Uranus and 
Neptune, while the Minor Planets are Mercury 
Venus and Mars To Jupiter is ascribed only five 
moons the date of discovery of the fifth being given 
Chapter iv describes a folding key to tlu 
* Umbrella Star Map ind the next chapter deals 
with the solar system m a bald way In the pages 
devoted to time the sun is described as being due 
east at six o clock while amplitude is mtsdefined in 
the following chapter 

A section devoted to scouting tnd an index to con¬ 
stellations bnntt to a conclusion a book which needs 
a thorough revision if it is to be of service 

ELEMKN 1 s Ot PIl\ SICS 
(1) A hirst Book of Pliwtcs By Dr L 1 ownds 
Pp vh + 145 (London Macmillan and Co Ltd 
1910) Price ix 6 d 

(a) An Elementary Textbook of Physus Part IV 
Heat By Dr R \\ Stewart Pp iv+246 
(London C Griftm and Co, Ltd 1910) Price 
34 6 d net 

(3) Matriculation Magneitsm and Electricity A 
Text-book for Use m Schools and Colleges arranged 
for Modern Methods of leaihtng By Dr K H 
Jude and J Satterly Pp \n+4 1 S (Cambridge 
Unlversit' Tutorial Prew> I td 1910 ) Price 4 s 6 d 
(1) HTHIS book is intended for those beginning the 
JL studv of physics ihe contents do not cover 
the whole ground usually dealt with but are confined 
to the principle* of measurement mechanics and 
heat. The reason given for this is that It is now 
customary in secondary schools to limit the courses 
of study to tnesc subjects for the first two years 
Students reading this book are expected to be 
acquainted with the elements of mathematics, and to 
be able to perform for themselves the numerous ex¬ 
periments described in the text Descriptive and 
numerical test questions form the conclusion of each 
chapter 

There is no doubt it will be found a very useful 
book. The most pleasing feature is the exactness 
with which statements are 111 tde at the same Ume 
preserving great simplicity of language Added to 
this the printing and diagrams are good and advan¬ 
tageous use is made of he ivy type for the more 
important statements of principles 

(3) Dr Stewart’s fourth volume to written in much 
the same style as the three preceding ones It ts suit¬ 
able for those possessing no previous exact knowledge 
of the subject of heat Attention is paid to all the 
elementary thermal phenomena the order of treat¬ 
ment being the usual one YVhat has been said above 
in reference to Dr Lownds’s book applies also here 
Few difficulties should present themselves to an 
earnest reader of the subject Here also many experi¬ 
ments are described but with the exception of a few 
worked In the text examples are absent 
There it rather a surprising omifcslon however, 
the chapter on the transference of heat by rgftfatfpu 



Although the essential similarity of Ught and radiant 
heat is insisted upon and the distinction between 
heat and radiant heat dearly drawn, no experiments 
to illustrate the application of the laws of reflection 
to the latter are given The experiment with two 
concave mirrors in which heat is transferred by radia 
tion from one focus to the other is surely one of the 
best for impressing on students the Connection between 
the various radiations 

(3) This much longer volume Is not nearly so good 
as those just commented upon It Is written specific¬ 
ally for the London matriculation examination and 
it ma> be said at once that it is much too difficult 
It would have been better if lets material had been 
treated more fully As it is, the book is overcrowded 
with statement* which it would be impo**ible for the 
elementary student to deduce for himself—he must 
merely commit them to memory He it told, for in 
stance that the dyne' is the weight of one gram 
divided by 981 a statement which is not only in 
correct but conveys no impression of the importance 
of the absolute unit of force A long discussion is 
entered upon as to the relative merits of the two-fluid 
and one-fluid theories of electricity The matricul* 
tion student is advised In the text to accept the one 
fluid theory and then a footnote tells him that prob¬ 
ably he will have to revert to the two-fluid theory 
because recent expenments point to the existence of 
positive electricity Controversies of this kind are 
altogether out of place in elementary text books they 
only oonfute the student 

There is a profusion of examples at the end of each 
chapter These are as a whole good, but it i* doubt 
ful whether the pupil would be in a position to answer 
them intelligently if left to himself 

OUR BOOK SHELF 

Studien ubtr Bestimmung det wetbluhen Gesch 

Ucktes By Prof Achitle Russo Pp v+to$ 

(Jena Gustav Fischer, 1909) Price 3 marks 
P*o Russo has published a general account of very 
interesting experiments which he has made on the 
determination of the female sex in rabbits His 
method was to dose the animals with lecithin—a well- 
known constituent of yolk of egg—administering it 
In various ways He injected it into the peritoneal 
cavity or subcutaneously, he even introduced it 
through the mouth From control experiments It 
seemed dear that one of the results of introducing the 
ledthin in eonsMerable quantity into the system 
where it normally occurs in many different tissues, 
was the accumulation of-deutoplas m ic material in the 
nv on follicles and in the oocytes, and Russo 
found that fatbits treated in this way and subfe- 
quentiy mated had mom female than male offspring 
Sometimes alt the offspring were female The 
security of the conclusion that the ledthin treatment 
was the condition of this disproportionate number of 
female offspring depends 00 the number of cases 
Urn* tratea and on the avoidance of selected stocks* 
Russo is Weil Swore of this, and he does not betray 



treatment Increases the number of tte rfchfy 
highly anabolic ova, and they ^are fifth* otr^eWMU 
has been adequately substantiated) the ttipela 
during ova . t 

In young rabbits of five or six mdntht the ova 
show little vitelline material, no Chromidtat cajV 
pusdes, and a dear sona pellucid*. This J* R iMt 
of deficient nutrition, and there is some evklenot mat 
these very young ova tend to be ttiak^produclng At 
the nutrition of the ovary improves with ago, the m 
become better equipped with “ embryoptOfmfc 
material, and tend to be female-producing The 
general result of Prof Russo’s interesting expferi* 
manta Is to show that the ovary is a very plaatk 
organ, responding to the ledthin treatment by an 
increase in the number of female-produdng ova He 
suggests that die ledthin treatment of moles may 
affect the spermatozoa in* an analogous Wmy-4n their 
mitochondrial apparatus In developing Us thesis 
the author communicates manvj valuable observations 
on the germinal epithelium the granulosa, the aona 
pelhicida, and the various chromatic substances which 
appear in the ooplasm Statistics of (be experiments 
and details as to methods employed am duly sub¬ 
mitted, and the whole discussion Is conducted ki an 
admirable scientific temper 

Report on the Mines and Mineral Resources of Natal 
(1 other than Coal ) By Dr F H Hatch Pp 

xli + 155 + vii plates Published by order of the 
Natal Government- (London Printed by R Clay 
and Sons Ltd 1910) 

This little volume, which contains the results of an 
eight months’ prospecting trip in the colony of Natal 
undertaken by Dr Hatch on behalf of the Natal 
Government, is extremely disappointing as the only 
conclusion that can be drawn from it is that Natal 
possesses no mineral other than coal, that is deserv 
tng of any serious attention Dr Hatch sums up his 
impression in the words no large well-developed 
metal mines either of the precious or of base malms 
exist In Natal " To which may be added that the 
report indicates that no deposit has yet been met with 
which promises to be worth developing or to be 
Ukely to be mined with any measure of success and 
the same is true of the non metallic deposits—coal, 
of course being always excepted Deposits of gold 
copper tin iron manganese chromium, lead and 
silver molybdenum of limestone, phosphate gtaphke, 
asbestos, gypsum, salt nitrate ollshaie anST petro¬ 
leum , building stone slate, day, Ac, are known to 
exist and have here been reported orf, but Dotting of 
commercial value seems to have been met witjh any* 
where The value of the mineral output of Natal for 
1908 Is given as 741 iSjB , but of which the dpoe of 
the coal is 737 1691 Further comment is needless 


Further comment is n< 


In the+normol ovary, or In what he believes to be 
the normal ovary, Prof Russo distinguishes two 
kinds of ova, one kind rich In nutritive material 
deposited In the aona peltafti* and in the viteflus, 
the other kin* wMk mM or aona The lecithin 

no giai, vol 8 $] 


Modelling from Nature A New and Original 
of Clay Modelling By Lilian Carter rp ,4* ana 
to plate* of mood* copied front nature (London p 
Casaell and Co , Ltd. n d ) Price it drf Ml 
Though we are eceptical as to the newn m and 
originality of Mbs Carter* method of te n ttj n ig «Mh 
•noddling, there ia no doubt that work of t*? Wm 
the describes interests young chfldtan, and as»*W hr 
making them accurate and alert fa examining natural 
object*, et well as deft ertth the* (tag thr 

dUfraru ft JMfc 

Thu anthology of verm will appeal tpfatt 

Three cotnpiler* haye been able, wfe* the ooofldSEE 

of authors and oubBriten to bring tejShar gSWBfr 
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LETTERS TO THE EDITOR 

(]>» ttftor does net kvU ktm $stf f#rtmnW# /or oMom 
**£f*fifd by to NlWlf CONMIWdfHilM 

to ffftMf*, or <* cPrraSpamd with tt# ffttfri 0/ rejected 
Mo o jc Wftff mImM for Miff #r e*y other 0/ Natukb 
J fa ^o&e te faton of m w iywo w i co mmamc a ff ffm ] 

Tl« T«fl of Hallty'i Comet on Mijr sS-ig 

pxxiur* the following observet oni I made of Halley • 
cornet on the night of May 18 when »t crossed the sun * 
Sac may he of interest as a record 
Oft that evading I crossed by steamer from Palermo to 
Kapfa* as I wished to have a clear honxon all round to 
*ee what would happen lhe vessel leaves Paler no at 
7 pm and arrives at Naples at 7 the following morn ng 
and it seemed the best place for a view 

1 may say that I hisd beeg watching the comet cverv 
night from May 7 and was quite familiar with its appuir 
once I say this because it was quite different from that 
erf any other com t I ctm remember The firu time 
I saw the tail was whetf 1 came on deck on May 7 about 
4am the nucleus was not visible but nght across the 
sky waa a long white streak just like a cloud qu te -u» 
opaque as a cloud and I could not believe it was the tail 
of the cornet at pi! but on coming on deck the next mom 
ipg at a 15 I saw th same white streak but this time 
with the nucleus also of x verv white colour 
I had no mstiument with me to measure the length of 
the tall but I got the quartermaster to lay it off on the 
ship s compass he put it down on paper it was E J N 
and the «td of the tail was b by S J S which is about 
a*4° borbontal measurement the real length of the ti 1 
itself 1 could only estimate as about half wav ai ross the 
ekv * 

On the night of May 18 1* soon as it got siffic ntly 
dark the tail uat ptunly vU ble there was a tod vs 
oM moon which rather interfered with the vew but about 
a a*m H had got sufficiently low and behind a th 1 bit 
Convenient bank of cloud so that it did no further 1 arm to 
tny observation Of course there was no nucleus to b 
seen that was down below with the sun but the tail a 1 
duHe different In char icter from that which I had seen on 
the previous nights It was not a long streak of white 
but a confused mass of pinkish light extending along the 
fcorisan far ao° or 50° and then stretching right a ro*% 
the sky coming gradually to a point at the wide naked 
eye dabble star (a and fi Capncorni) below Altair tn line 
With the three stars The tail nxrrowed in on its course 
upwards and passed just below the Great Square of 
Fegaacts, y Pages! being well m the tail but a Pegau 
was dear of It , 

S continued watdung the toil for shooting stars In it* 
neighbourhood but I only saw three or four there was 
ssotmag particular about them except that tbev seemed 
*0 start from the edge of tbs tail which was well defined 
and only travelled 4* or j* from it 
But there stUt remains a curious sight to describe which 
T saw on the other side of the ship 
About a 15 a m 1 went aft to get the time from the 
ohart-room clock and happening to look over the port 
wdawi the ship to the w*st I saw a pUlgr of tight on the 
side of the earth to that from which the comet * 
t (ft game up It was about 4$* (roughly) high and 30° 
dy broad at the boriamr It was straight vfo and down 
aM.ahts much brighter m the middle than at the sides and 
th* bttyftt part seemed flfce a pillar of light hut the lighter 
«frt Mm transparent sides game up and formed a large 
M4 Th* setting moon was a good deal to the nght of 
tbOv {one, and,, was somewhat clouded out and had no 
apwiefaod w«h It At the fame 1 took the cons, to be 
m GMMo and did not pay much snore attention to 
fcjifroyobd looking »w *94 then to**a that it was still 

And the hut were fleWe from » 15 to 
k«s r Jfto quite jwgtfbktilat at t&e time fee earth 
“ passing titWigl some Of the tel! and hid 

,J*p tip a*LMMtte Cajtoo the neat night* unfortunately 
A A fc* I beard that 

f fhey had Men an arch of fight over the 

l - ffr ***** VOL &t\ 


part of the horixon from a hah the tail came 1 did not 
see this but 1 was at sea level and the observatory ts up 
some is°° f® 6 * Howard Patn 

so Hrd« Pork Place London W June 17 

An observing party was organ sed at this college for the 
purpose of taking note of anv physical disturbances which 
might occur during the passage of the earth through the 
comet t tail particulars of wh rh will be published^later 
Our object in now writ ng s to put on record a remark 
able appearance which presented itself at about 3 v on 
the morning of May 19 

The comet has been v t. ble here to the unaided eye s nee 
April is and up to the morning of May 18 the tail pre 
seated what may be termed a normal appearance $ c 
smaller at the nucleus than at the extremity but on the 
morning of May 19 the character had altogether changed 
At about 3 to a lum nous patch was seen at an attitude 
of about ao® from the hor son and in the place where the 
tail formerly appeared There were some clouds near the 
honxon and as these cleared away the whole of the tail 
became visible extending at 4 30 right up to the * nith 
und there being lost in tne Milky Way 
When there were no clouds the skv was remark xbh 
dear the M Iky Way shining most brill anth The hjjit 
from the tail of the comet was polarised but not so dis 
tlnctty as was the case with the normal tall on previous 
mornings The tail persisted until daylight it to some 
extent as regards shape s nulnted the Zod seal I ight but 
at the same time was essentially d ffrrent and did not 
appear In the usual situaton of the light as it was manv 
degrees to the north of the sun It was much longer 
narrower at the base and ten times brighter There is 
no question but that it was the comet ■ tall 
At 4 30 the upper half of the tail was quite free from 
cloud and the gradual narrowing towards the upper end 
was most marked It seemed from the curvature of the 
edges that a portion was m si» ng from the under side of 
the tail The conviction was borne in upon us that we 
saw a portion of the tail blotted out or cut off in some 
way and this wis certainly not done by cloud Was it 
done by the earth >. xtmohphere J*he following morning 
was cloud\ and nothing uns * 1 at 3 30 but the conet 

appeared in the western skv at 5 40 it the evening 
Observations were not token n si reeding mormigs 
which perhaps was a mistake as something may have 
been left behind after contact with the earth if contort 
teallv happened 

W H PlMSY 
W A Doi glas Rtrtxix 
University College Bloemfontein 

Tha Colour of Port Water 

Having noticed the colour of the sky of air and of 
water under different conditions I was reminded on read 
mg the report of Lord Raileigh s lecture (Natuu 
March 10) of a few notes I had made from time to time 
and now think they may prove of interest 
First optically pure water camot be obtained by di* 
filiation Prof Tyndall asked me to prepare some pure 
water for him which I attempted first by distillation 
wrtfc acid permanganate and then re distilling this from 
a copper vessel and collecting the liquid in a bottle placed 
In a Urge bell jar of hydrogen a gas which is known to 
provide an optically pure atmosphere The resulting water 
was not optically pure Pure water was prepared by 
Tyndafi by meJttag clear block ice in a vacuum Its colour 
was blue when seen through a tube 3 feet long 
Tha coitqttr of a hard water which has been softened by 
Clark’* process may be seen at the Colne Valley water 
works visible from the trxm on the up tine just south Of 
Wptford Station and at Joynton s paper works at St 
Mary Cray In Kent When the members of the Society 
of Chemtw Industry visited these works some vertrs ago 
they wtto much struck by the very beautiful blue of the 
w*t*f It was even suggested that it had been purposely 
cammed wifb a very pure blue dj% Water pf MmfHr 
punty containing very litde mineral matter, being f*. 
m**R«kje for its softness comes from the fimm riit 
below the I ondon Clay Such blue water 1 have feobetd 
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in the bed rooms and bath-room* of the Euston Hotel the 
supply coming from un artesian well 

ihere are two natural sources of extremely pure water 
with which I am acquainted and 1 cannot believe that the 
water from the second source receives any colour or 
appearance of blue through the reflection of light by fine 
panicles in suspension The first Is In the Fairy Loch 
be ide Loch Lomond situated on a little promontory south 
of Tarbert It is difficult to see that there is anv colour 
in the water except at a point where it wells up from a 
fissure in the rock and passes over a vein of milk white 
quartzite which crosses the bottom here it exhibits a 
beautiful blue colour 

I he second source is the Wells of Dee situated in the 
Lang (! i arg Gruamach) at the foot of Ben Macdhui and 
between it and Bracriach about half way between Dee 
aide and Spev side ft is a small tarn or pool w th a 
bottom like that of three miles of the pass-—nothing but 
large pieces of splintered red granitic rock It stands 
about ayoo feet above the eea The water according to 
ray recollection passes down underneath broken rocks in 
a narrow nft in the mountain side, and is derived from 
the melting of snow on Its northern slope near the summit 
which Is 1598 feet (1500 feet by my aneroid) higher and 
above all vegetation The pool is too small to be shown 
but the stream which runs out of it appears on the 
Ordnance map (^hoet 64, 1 inch scale) springing from the 
highest point of the pass Some small lochs on the oppo 
site side of the pass about ij miles further south are 
also called Wells of Dee and are the principal source of 
the river of that name The bottom of the small pool is 
visible everywhere, and its apparent colour vanea in pro 
portion to its depth being dull red near the sides to a 
brownish purple where it is apparently deepest I he pur 
blue colour of the water was only seen on putting a white 
object such as a piece of porcelain Into It The effect of 
the blue colour of the water on the light reflected from 
the red rock at the bottom is to give it a purple tint 

It is evident that the blue is wholly due to the absorp 
tion of rays of complementary colour because if it were 
not the reflection of blue rays by suspended fine particles 
would be seen against a dark ground on looking into the 
aater As a matter of fact the water when undisturbed 
on the surface was not vlslblo it was very difficult to 
form any Idea of its depth everything on the bottom 
being sharply defined These observations were made 
under a diffused and subdued light in a very clear atmo 
sphere the light being of uniform intensity over the whole 
sky which was entirely covered with small greyish clouds 
no direct sunlight or blue sky being anywhere visible A 
fart adverse to the view that the blue could be reflected 
light !a that the light which escapes reflection has a reddish 
golden colour In a haiy atmosphere when the sun is 
low and we look towards it we see the golden colour in 
th* opposite direction we see the blue opalescence The 
nhlte light from the sky traversed the water in two 
directions to the bottom, and then by reflection back 
again and it is safe to say that these two opposite colours 
would neutralise each other W N Hartley 

Royal College of Science DubHn 

The Temperature Conditions in Clouds 

As one of those who expressed doubt as to the potsi 
bility of the existence of the temperature conditions in a 
cloud described by Prof Rotcb at Winnipeg I have been 
greatly Interested by the lett er s of Dr Aitken and Mr 
Palmer (Nature 'November 18 1909 June s 1910) but 
the examples whtift they quote do not present the same 
diffkutty as Rotch** result, dot do thev explain it 

I he inmate of temperature at or above the upper tur 
face of clouds which Or Aftfcsn mentions has been 
frequently observe# in lute ascents at various places while 
the two examples given by Palmer are (1) aho-cumulus 
•"wave cloud pf toe Hetahohs type formed at a surface 
of dunoRtifltuty toe temperature decreases upwards in the 
cloud Itself (a) rftwdtaiut* a shallow cloud formed also 
«t a ftirfaci of dtoontlmilty* Mere, too toe temperature 
decrease* upwards in to* actual dptid In neither case do 
W» attribute the temperature pecullaritv to the clouds but 
regard the cloud* tittw as the result of toe temperature 

pooditfens 4 
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Kotch, however, found that in a ekrad* a tym* 

thick the temperature increased from the bat# ‘upward* 
by more than 5° C and the n crease was moat rapM m 
the lower part of the cloud 

Dr Aitken suggests that the sun, ahirnng on toe upfto 
part of d cloud already formed and warming W wouMt 
account for the phenomenon or at least for inversion* 
near the upper surface of a cloud but if the sun raised 
the temperature of the upper part of the cloud* that part 
would be oo longer in equilibrium With its surroundings* 
and would rise upwards Its temperature would, in cga.*' 
sequence fall under ordinary condition* until eqtobbnutft 
with the surrounding atmosphere again supervened The 
sunshine could only result an an actual increase of tampers 
tii * if there existed already above the cIoik^ an otmospfieric 
layer of higher temperature than that in the cloud itself 
Now if Kotch s cloud were formed by convection currents 
according to the generally accepted ideas, the summit 
would be initially at least lqf C colder than the bate, and 
consequently its temperature must have been raised 15® C 
to bring about the observed state of Affairs It is not easy 
to imagine how this could be dona ynthout dissipating the- 
cloud because it is unlikely that a cloud a km high 
would be formed by convection currents without the upper 
parts losing some of the water vapour which they originally 
contained and in the present Instance evaporation would 
begin before the tempeiature had naen iq° C Moreover 
the ascent took place about 9am in May while assum¬ 
ing that is per cent of the incident sunshine is absorbed 
by the cloud (Abbott and Fowle found 65 per cent re¬ 
flected) and that no loss of heat by radiation occurred it 
would take a twelve hour day near the equator to raise 
toe mean temperature of a hemispherical cloud a 1cm high 
b> 9 0 C It appears certain therefore, that solar radiation 
inc id nt on the cloud cannot account for the phenomenon 
The only reasonable explanation I can put forward la- 
that air below and above an inversion surface is lifted 
bodily upwards sufficiently far for condensation to take 
place on both sides The balloon ascent must have been 
made In a region of convergence and the mechanism by 
which the conditions were produced appears to have con¬ 
sisted of a cold damp easterly wind penetrating beneath 
a warm upper current from a more southerly point 
Cambridge, June 6 E Gold 

The reuniting Influence of tustiight 
Wrrn reference to Dr Russell s remarks on this subject 
In Nature of April 18 1 should like to remark (1) that 
my potnt was not so much that toluene removed toxic 
material from the soil aa that it rendered it insoluble 
The question of washing out material from the soli was 
not raised by me (a) and (3) Dr Russell seems to beg 
the Question by taking "fertility” and 11 bacteria! 
activity as s\nonymout He has not so far aa I can 
find proved that the addition to partially sterilised soil of 
an aqueous extract—or of a portion—of an untreated soft 
increases crop production (in contradistinction to soil 
fertility as indicated by bacterial activity and ammonia 
production) If such is found to be the case, It would 
certainly require further experiment before it could bo 
explained on the toxic theory 
With regard to water cultures, in one experiment too 
water was boiled every two days in some of the Outturn, 
while in others it was not boiled At the termiftatiqn of 
the experiment—two days After the la* bdHtaf—to# 
bacterial contents were found to be (pat* C 4) fr¬ 
ill unboiled cultures 

In bofled cultural ( ^ 

the quantity of material precipitated to potnaaium sulpha!* 
from tha two Muttons was (par mlffiM} — 

Unboiled solution u 

Boiled aolutton Jo 

** *ff“ r JJ 1 ** rf tW * *uba*i<M,)vui aaaft p roduce d 
W the bacteria there ought to huJ^bsaSF «i bar* *a*aft 
time* «* much produced!* the unbo$Mas ta«a MM 
solution since tha bacterial contant of the Mtor'antoMeOr 
mow than cm wyenthofithe leaner, and riStbrt^Et 
for meet of the gmc Utmppt mT ^ 


In bofled cultural 


Jus* *& 
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I hlTi now completed an experiment In which the 
following result* (among othcrc) were obtained with the 
4 great mil tot (Sorghum) single plants of Which were 
grown from germinated seeds for ten days In soli (1) un 
Seated, (a) heated to 97 0 and (3) heated to 170° — 


Omqm( 
TttaussMoCsoil ofpbrn* 
(ioiwm) 

Unhealed 143 5 

Heated to 97 15* 7 


Mean of 0 * max 314, min o 

> 353* 36 

, „ 1470, „ 835 

At 170° the toll was obviously • ten lived completely but 
the yield was four times that from the partially sterilised 
soil. b Fxxtiiiek 

School of Agriculture, GUa, May 14 

Pot experiments are carried out by Dr Hutchinson and 
myself to run parallel with the chemical and bacteriological 
examinations of the soils Productivity U not regarded as 
synonymous with bacterial activity although in general 
the two are Intimately related An exception occur when 
the toll has been hedted 1 Efficiently to decompose some of 
the organic matter present with formation of plant food 
As stated in my letter the addition to tolurned soil of an 
aqueous extract of untreated soil increases crop prodm twe- 
pets E J Russell 

Rothamsted Experiment Station Harpenden 


Oom and Irrigat on 

The interest which my former letter has aroused 
(Naiure June 9) Induces mt to offer a few further re¬ 
marks For a hundred years it wa» usually thought that 
all our earthworm* were of one kind and the term 
Lumbncut Urrestns was glibly used Thanks to the help 
I have received from curators gardeners and naturp 
lovers at Kew Chelsea Oxfoid Cambridge Edinburgh 
and elsewhere mv list of British I umbrlci now stands at 
nearly forty species belonging to upwards of half-a-dozen 
genera 

In like manner nearly all fresh water worms have until 
-recent times been relegated to one species and 7 i#bi/r* 
rivulorum wax the magic name Our knowledge of thenc 
wonderful ooxe-worker* la still deplorably limited but a 
little progress is being made in their study We now know 
that the so-called lublfex Is not a tube-maker and that 
It Includes such genera as UnmodHIus Stylodrilus Tncho- 
dnlus, and othcis which represent more than one family 
With upwards of twenty known British species Fvcry 
year Is bringing new forms to light and each new dis 
eovm supplies a missing link 

But, in addition to the oote-makers belonging to the 
Tublfex group 1 now find that certain species of white 
worms which are destitute of red blood and are usually 
grouped together as Enchytraeids frequently find employ 
me tit in this capacity and often get introduced among 
valuable plants in garden and field to the great loss of 
the horticulturist Hence the need of a fuller and more 
systematic study of this branch of science Here is a 
subject worthy df Earl Carrington's new committee 
One correspondent remarks that the subject is ver> 
suggestive 1 He adds a querv which needs attention 
< f I suppose the worms cannot take nitrogen directly from 
the air 8ke the legumes? If they could assimilate it of 
course a very important point would be settled by establish 
tttg that fact, though the probabilities are that thev con 
1 >o 5 n 1 should like to know what biologists have to sav 
Grfat Malvern Hildwic Friend 

Development in Library Work 
tymi the permission of the council of this society I 
hive rorontly instituted a departure in library practice 
WM& I hive been asked to describe to you, in the belief 
that OChtr learned societies may think It worth while to 

and other sdeniStc societies living 
abroad suffer janpy disadvantages as compared with their 
rfowqdthr^Mal and none so great or so much felt as 
jHb dforimog of the Of their libraries. To all our 
•pbjfs Wna Abrogd we now offer to prepare for them 
tmtfit sfcdttw^ract* of papers, and even of books upon 
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any medical subject and to search for or check references 
to medical literature 

The innovation has been most warmly welcomed, and 
from remote parts of the world wc have received many 
grateful letters Men living in the Chltral Valley In th% 
Sudan in Christmas Island and equatorial Africa, who for 
years have had their work hindered by lack of library 
conveniences say that what we now do for them is even 
better than they could have done for themselves bad they 
been in London for even here thev would probably not be 
able to devote the many hours requisite for the research 
required to produce the results which our machinery can 
procure lor tnem with a minimum of time and labour 

J \ W MagAmsikr 
(Secretory ) 

The Royal Socicti of Medicine 15 Cavendish 
Square W June 16 


Altruism in Animal Life 

1 \oia I>cnl 1 orrespondint Mr Christopher Morse has 
told you (p 437) of an ablution m caterpillar let me tell 
vou of life-saving oils in unt^ur I was examining 
the creator* s with a microscope when one of them became 
stranded owing to its hiving *tra\cd into the shallower 
portion of th< \ inegar-drop and there it wriggled the 
white the fluid grew shallower still Just as it seemed 
on the point of giving it list expiring wriggle what was 
m\ umarement to see thr#e or four other eels make a 
dash from the deeptr \lnegnr and force themselves across 
the shallow to whue lav then slianded comrade 

Then occuned the most singular thing it has c\cr been 
niy lot to witness In the world of minute life lhese tiny 
life-savers rushed with all the <tuig\ of desperation at their 
now quiescent comrade and wot krd it slowly towards the 
deeper part of the fluid and th(\ rnched It too in time 
fr> save their own and the other s life J H Fioif 

7* Grange Avenue Leeds 


Colon tt of Plasmodia of soma Mycetotoa. 


From m> experience m this part I here note the 
colours of plasmodsa of a few Mjcetozoa to supply 
the desiderata in the late Mr Iibtirs Monograph/ 1 
London 1894 — 


PkjNtmrvm mtlU nm Mm. 

P Umtrmm Rax. 

P trmUrtf 0 rm* Patch tn htt 
(C*yion and Japan) 

P ryr***m Ron 

Artyr(+i**i#nii Kalchhr ondCke. 
J erkJkun* Pnna&i/u Rent 


1 elin« then orang*»yallow 
Bright primrowyoHow 
Dull uinrsoti* 

Hi gyochr«> ytHow then dtoy ptok 
( oluurit tb«n milky whit* 
Watery c nnornoo 


The following species have iheh plasmodia mostl> of the 
colours as recorded by Mr Llsltr but at time* of the 
subjoined colours — 

Normally coloured Occasionally cotaund 
pkysntttm mtrtutt Paws W*t*ry-whn« PaWyalow 

Root Creamy whil* Sulphur yellow 

LyttfiUm mtnirUum Par*. Rom*red Brijjht yolk yrilow or »Hky> 

white 


As regards the last named specie* Miss Gulielma Lister 
writes to me - Since m> fathei s Monograph was 
written we have several times had instances of the cethalia 
arising from a white or cream-coloured plasmodium 
Now a few words on the number of species of the 
Japanese Mycetozoa In the Journal of Botany April 
1404 pp 97-9 Mr and Miss Lister noticed eighteen 
species collected by Mr S kusano In Toklo eleven of 
which had been enumerated in Prof Matiumura « M Index 
riantsrum Japomcarum published a few months 
previously In the same year Since my return home from 
England in 1900 in order to keep my promise to Mr 
George Murray then keeper of the Botanical Department 
Natural History Museum I have vent for determination 
to Mr and Miss Lister every characteristic specimen I 
could find la this province which has resulted in the 
Japanese mdes of Mycetoioa actually reaching a total 
number of eighty-six Including the two new species 
Arcjfi* gfamco, JJfter and Htmitrichta mfoar, G Lister, 
not to mention several new varieties and forme 

Kmuau MiWaxata 

Tanabe, Rll Japan May si 
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KOREAN GEOLOGY* 

O Eh ORE the year 1883 whan treaties were made 
by which Europeans were admitted to the 
county Korea waa a tma incognito to geologists 
( aptafn Basil Hall had Indeed made a few ob*er\ a 
tlons upon rocks examined by turn on the coast dur 



The wOrfc deals mainly telth the eoUfl— m 
the peninsula and de a cnbct ttoee 
the ivitW the important discoveries iw p wj 
Y aW or fossil plants and fortuoMfera fcftvf bpM pf 
great service in determining the *0 of 

some of the rock masses 

fflieMdnk add 
may to 



F c 1 —Wh rtpool of MyS ft ywtg fc ry how nft n*c *1 topotnpfiy wl h narrow* and ndrntat oa 
wUoh prob*U> cwm tfca «Wy product* n tb« «bort cuntn by th« nte morion 


Overlying a great matt of gneiss men 
* phylUte rocks which 

Archaan in age though Or Koto 
inclines to the view (oak, they at* 
metamorphosed Mesosotc deposits 
there are great masses of grantu* 
rocks including some very interest* 
mg types Above these granites are 
found a senes of strata which are 
shown by the plants they contain to 
be of Juganic age With these do* 
posits are feudal evidences of con 
temporafteou* volcanic action while 
quart/ veins with gold also occur ur 
them In Japan these Jurassic 
strata appear to be underlain by 
husolma limestones of Carbonifer¬ 
ous age and anthracite beds con¬ 
taining Rhcetir plants Rocks of 
this age tnpcflr to occur in other 
part* of the peninsula but not in 
the district examined by Dr Koto 
Of younger age than the Jurassic 
appear to be the series of eruptive 
rocks which our author classes as 
Neogranites These consist of 
quaru-porphvrv (quart/ is»rtgtauite> 
and orthoclase porphjrv (tstng* 
tauitc) with a v«iriety of granite 
mg his voyage in 1818 and casual references may be potphyry f>r which the author proposes the term 
found in other authors concerning what could be seen Masonite —the name being derived from the port 
from the sea !n 1883 and however a Germ n of Ma san pho and an aplite-granite ( Grapo- 
geotogilt Dr Gottsche, made a npid geological masamte ) Dr koto rtgards his mosamte a« 
reconnaissance of the country and the rock spec nens worthy of rectiving n distinct name from the peculj&r 
he obtained were described by Prof Justus Roth mode of the in ter growth of quartz and plagioclase 
Almost simultaneously with Dr 
Gottsche Prof Gowland then head 
Imperial Mint of Japan made i 
journey through the country for th 
purpose of archaeological investigation 
and the numerous specimens which tu 
collected were described by Mr (now 
Sir Thomas) Holland in the Geological 
Society t Journal for 1891 In the 
iccounts of his ewlorations m Chin a 
( 1900-3) the Lite Baron V von Rich* 
hofen was able to give additional pir 
ticulars concerning the geological 
structure of the country Dr BundilrA 
Koto the author of the work before 
us published his account Of the 
orognphy of the peninsula m 1903 a 
memoir which has giv en rise to a coo 
siderable amount of c ontr o ve rsy 
As the result of the Russo-Japanese 
war however the country has bet 1 
much more fully opened up and the 
Japanese Government has sept out 1 
number of expeditions for the purpose 
of inquiring into the natural resources 



of the courttn* Unfortunately most 
Of the reports of these. execrations are 
written in Japanese but Dr Koto h$s 


* —JUnwtaiW* 


y g d ai fa rm from Up «o«di h k tosW 

M*Wofc T u ring ttpoa > frm * 


tendered a grtat service to geologists b\ embod> 
ing (he most important result# of these recent re 
searches in hss memoir 

w tbm Jounal of 

WiMfl h *37+56 vkm 
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by lava sheet* of basalt and hornblende- 

author indicates many points in the geology of 
Korea on which conflicting opinion* have been main¬ 
tained by different authors, and it Is evident that 
truch work remain* to be done in the country before 
i6me of these problems can be regarded as settled 
J$ut, in the meanwhile) this work may be accepted as 
giving a first sketch dear and accurate of what is 
known on the subject with full references to the 
works of other authors 

The plates accompanying this memoir are by no 
means the least valuable part of the production 
From Df kotd s own photographs a hundred 'mail 
but admirably executed \iews of Korean scenery hove 
been prepared two of which are here reproduced 

J W J 


Bill 


IN THE TORRID SUDAN 1 

O NE feature abdUVMhis and all othtr recent books 
dealing with the Egyptian Sudan which arrests 
the attention is the singular lack of picturesqui 
scenery characteristic of this vast 
region away from the frontiers of 
Abyssinia or the temples and rocks 
of Dongota Apparently one has to 
reach almost to the verge of the 
Congo Basin on the south-west or 
to enter the l gandn Protectorate on 
the south before the eye is gratified 
by remarkable landscapes Even 
the river-courses outside desert in 
fluence are poor and unimpressive 
fn their vegetation as compared with 
Equatorial West and South Cen¬ 
tral Africa The branching dum 
palms, with their half-circle fronds 
an occasional monstrous baobab or 
banjhsn like fig tree—perchance a 
clump of tall acacias ki the gracious 
aspect of the rain> m ihon - alone 
relieve the monotony of grassy plain 
and stunv sun-smitten wastes 
while of course, a considerable por 
tion of the area of the Anglo- 
Egyptian Sudan is swamp, and 
swamp which is singularly unpre¬ 
possessing for it offers an unbroken 
norison of dull bluish-green un¬ 
marked by a single palm-tree or 
other noteworthy object 

The swamps of Central and Western Africa provide 
some of the most striking pictures to be obtained by 
the painter or the photographer in all Africa, im¬ 
mense Raphia palms, tall and exquisite!} beautiful 
Vho&lx palms and gigantic trees two hundred feet 
fn bright rise above the stagnant water and the 
fttssse* of papyrus, arums, terrestrial orchids, and 
#WfS|hftta©eou» plants, >Jr Tangye h conscious him 
srii of the lade of ottytoneaqueness in the Eastern 
i (jUf compared with dther parts of Africa). The 
ft as a rule, Is either too dry during a great 
—i df the year, dr, farther south In the great 
*e™pwr< radons, too wet It U annually devastated 
Vf j fc iffq c M ve grass fires which scorch and stunt the 
West, Having the deep-seated grass-roots unharmed 
W*d Jfttamwed by the writs of the burnt ash The 
ttssi firs M small, straggly specimens 1 of acacias for 
most Dart with a few Borfissu* and Hvphwne 


Borassus (afterwards ejecting its stone) This fact 
was mentioned by the writer of this review some 
years ago, but was denied by other \fricans who 
that it was only on Hyphmne fruits that the 
it regaled himself 

author has some interesting remarks to 
make on pp 56 and 57 as to the painted forests of 
acacia the appeomnee being due to the irregular 
peeling of the bark, together with the exudations of 
red gum In these acacia woods the guinea fowl are 
present in thousands 

There are interesting notes on the baboons (p 78) 
and on tht giraffe (pp 79-80) The manners and 
customs of elephants are well described together with 
their apparent if often misplaced sense of humour 


(they will pass through native villages demolishing 
the huts but refraining from injuring the people, 
thev will also come and stamp out native gardens or 
in attacking native caravans will merely scatter their 
luggage right and left) 

There is a good deal of information about the 
Nilotic negroes much of which is original The 
author mentions that an aveiage of height taken by 




tfc* mm 

aiitfe 


At tfi fihest palms, |t is interesting to learn that 
b lyh i jfiO fppawfifljr Had fin the fruit of the 

*— - - + ~ 
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Flu 1 -Kwr F&ddJtag Caco* Fran 'InihalflwidSodwi 

the late Dr Pirric gave 5 ft 11 in for the men 
while heights of more than 6 ft weie quite common 
He also directs attention to certain points of similarity 
between the Nilotic negroes and the Melanesians which 
are not unworthy of notice considering that they are 
here and there backed up by evidence of physiological 
affinity, though of course the gap between these 
two manifestations of the negro t>pe Is enormous both 
in millenniums and miles Quite recently Dr \ Keith 
has pointed out the cramological affinities between 
certain tribes of the Congo Basin and the And*- 
maneee The present writer has noted also certain 
similarities in weapons and body adornments between 
the f Australoids and the prople living on the north* 
eastern verge of the Congo Basin 
The asHul ravages of the bush-fires in the Sudan 
have been already alluded to This, no doubt, is the 
principal cause of ancient and modern deforestation 
which ha* done so much to affect the surface and 
climate Of this part of Africa 
A determined effort out of somewhat needles* con¬ 
cern for the feelings of the French (who had 


to be ashamed about gver Mi 
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journey) It being made by the Anglo-Rgyptton authori¬ 
ties to erase the name of Fashoda from the map and 
to call it instead Kodok But the earlier and more 
picturesque name seems likely to survive, and the 
place itself (according to the author) is distinctly 
going ahead m spite of Its evil reputation for malaria 
On p 286 the author gives an interesting account of 
a tame lion belonging apparently to a British officer 
resident in Omdurman at one time When a small 
cub be had been soundly thumped by his master’s 
fist to reduce him to order As ne grew into a large 
beast he remained mortally afraid of a thump though 
its actual meaning to him then was nothing He was 
perfectly good-humoured and kindly but too playful 
and delighted in jumping out on people in order to 
startle them, or leaping On to them In order to bear 
them to the ground He would also climb the tele¬ 
graph poles (tor despite current belief to the con 
trmry Uons are able to climb as the present writer 
can bear witness) On one such occasion from the 
top of the pole on which he was renting his chin to 
get a good look out he descried his master coming 


hc*4 



fin 0#bd Kordi a typical flfll 3J0 tot high. From In tbs Torrid Ssdaa. 


from a distance and fearful of punishment, slid down 
the pole on to the ground with a bump which sobered 
him for days 

This book is not an easv one to review, for its 
information is put traether in a scattered and unpre¬ 
tentious form but ft is very readable and gives one 
as a reward for its perusal a remarkably vivid pic¬ 
ture of the general aspect and conditions of the Sudan 
between Khartum and the Bahr al Zeraf the White 
Nile, the Blue Kile and the river Dinder 

H H Johnston 

I PWDRB SER 
N my borhpod I often lived on the coast of Pern* 
brokeshW Wandering about with my gun I 
Sju familiar with most natural objects which occurred 
there One, however, which I Often came across 
there and have seen elsewhere since, greatly roused 
ny curiosity but I have not yet met with a satis¬ 
factory explanation of it 

On the short, doss gafce* of the hilly ground I 
NO 2lfel t VOL. Stl 


frequently saw a mats bf white, translucent 
on the turf as if it hod been dropped there 
masses were about as large as a man’s fist. It was 
very bke a mass of frog’s spawn without the 4gg* 
in it 1 thought it might have been the geUtmoge 
portion of the food disgorged by the great firiweatipg 
birds of which there were plenty about, as king* 
fishers eject pellets made up of the bones of the fish 
they eat, or that possibly there might be some patho¬ 
logical explanation connecting it with the sheep, large 
flocks of which grazed the short herbage felt the 
shepherds and owners of the sheep would have known 
if such an explanation were admissible They called 
It * pwdre ser the rot of the stars 

Years afterwards 1 was in Westmorland on the 
Geological Survey, and again not unfrequently saw 
the pwdre ser But 1 now got an addition to my 
stor> Isaac Hlndson ol Kirkby Lonsdale, a man 
whose scientific knowledge and genial personality 
made him a welcome companion to those who had 
to carry on geological research 'tH his district, told me 
that he had once seen a luminous body fall and, on 
going up to the place found only a 
mass of white jelly He did not 
snv that It was luminous I have 
never seen It luminous, but that may 
be because when It was light enough 
to see the lump of iellv It would 
probnblv be too light to detect 
luminosity in it. 

Then in my novel reading, I 
found that the same thing was 
known in Scotland, and the same 
origin assigned to it for Walter 
Scott in The Talisman * puts 
these words in the mouth of the 
hermit — Seek a fallen star and 
thou shnlt onlv light on some foul 
iellv, which In shooting through the 
horizon has assumed for a moment 
an appearance of splendour * 1 

think that 1 remember seeing it used 
elsewhere os an illustration of dis¬ 
appointed hopes which were as 
when a man sewing a meteor fall 
runs up and finds but a mass of 
putrid jelly but I have lost the 
reference to this passage 
Thus it appeared that in WqflKIrr 
the Lake District and in ScePEnu, 
there existed a belief that something 
which fell from the sky as a 
luminous body lay on the ground as a lump of white 
jelly 

I asked Huxley what It could be, and he said that 
the only thing like it that he knew waa a nottoc* 
1 turned to Sachs * for the description of a nostoc. ana 
found that it 'consists when mature, of a targe 
number of momliform threads interwoven adtettg one 
another and imbedded in a glutinous Jelly, and thuq 
united Into colonies of a specifically defined form. 

The gelatinous envelope of the new filament 1 $ 
d ev e loped, and the originally microscopic <*ubet*qt? 
attains or even exceeds the size of a walnut by emu 
tinuous increase of die jelly and divisions of did 
cells.” 

All the nostocs, however, that 1 have fad pointed 
out to me have been of a green otf pqrpUd*x>r mWft* 
green colour, whereat the "ftwdf* serf’ was always 
white, translucent to the upperftM*, jftnd transparent 
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to the lower pert which appeared to occur among the 
roots of the grass as if it grew there Moreover the 
4nass Was much larger than a walnut in fact would 
4*&erally about fill a half pint mug 

The only reference f can find from which it would 
appear that the writer was describing a nostoc is the 
passage hi Dry den and Lee 1 (1678) 

The shooting stars end all m purple jellies In 
the following note appended to this passage it is 
clear that the writer thought that the jelly like matter 
found where shooting-stars had seemed to fill um 
white 

Note — It is a common idea that falling stars as 
they are ca|)ed are converted into a sort of jelly 
Among the rest 1 had often the opportunity to *ee 
the seeming shooting of the stars from place to place 
and sometimes they appeared as if falling to the 
ground where I once or twice found 1 white jell) like 
matter among the grass which I imagined to be 
distilled from them* and thence foolishly conjectured 
that the stars themselves must certainly consist of a 
like substance 

Poets and divines cirry the reurd of this cunou 
belief far back into the seventeenth century 

Suckling* (1541) says 

As he whose qu cker eve d tl trace 
A false star shot to a mark t pin e 
I)o< ru 1 apace 
\nd th nU t to catch 
4 j lly up do snatch 

Jereim Tavlor* (1649) — 

It s weaknes e of the organ tl t mnl os us h Id o 
hand between the sun aid us and >et stand star ng p 
a meteor or an nflamtd gelly 

Hinrv More 4 (i6 0 6) 

1 hat the ^tarres o it that those f 11 ng S arr s 
is some roll thorn wh h are found on th earth i th 
form of a trembling gellv are their excrement 

Drvden* (187$) — 

Vt hen I had tak 1 up what I suppos 1 a fall* 1 star I 
found I had been conned with a jellv 

William Somerv llo • (1740) 

Sw ft as the Shoot ng Star that g Ids the n gl t 
W th rapid trans tnt Blaze she runs bhe flies 
Sudden she stops nor longer can endure 
The painful course but drooping sinks away 
And like that falling Meteor there she lyes 
4 jelly cold o 1 earth 


Several old writer* however while agreeing as to 
the mode of occurrence of the pwdre ser and 

recognising the widespread belief that it was some 
thing which fell from the sky and was somehow con 
nected with falling stars have tried to find some 
more commonplace and probable explanation of the 
ohenomerton and mo« of them refer it to the stuff 
disgorged by birds that had fed on frogs or worms 
Merrett 7 (1667) for instance in his work on meteors 
and wondering lights says — 

*' Sequuntur Meteors ignite nx Ignis fatuus the 

Walking fire or Jack of the Lantern Castor and Pollux 
Helena Ignis lambent Draco Stella cadent Est sub 
start!* quaedam alba et ghitmos* plunmts in loos con 
/sjiteUa quam nostrates 1 Star fain nuncupant creduntq 
* jgtytts H tMfidy la l atts fa wns with bows *0 by S r 

?0i T S 
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mult 1 or fcincm suam debere stellae cadenti hujusq 
matenam esse bed Regtae Societati pa lam ostenai 
•olmnmodo onn ex ntestims ranarum a corvjs in umim 
locum congestis quod all s etiam ejuadem aocietatis vjri 
praestantissimi postea confirmarunt 1 


The Rev John Morton 1 of Emmanuel College 
(1713) is however the only one who so far is I 
can ascertain ever tned any experiments with the view 
of finding out what it rcilly was He set some of it 
on the fire and when he had driven off all the watery 
part there was left a him like isinglass and some* 
thing like the skins and vessels 1 f animal bodies He 
records nuny observations as to its time and mode 
of occurrence for instance he «iys that in 1699-1700 
there was no star gelly to be f >und about Oxonden 
till a wet week in the end of February when the 
shepherds brought me abeve thirty several lumps 
This and otfor obscrvitions suggest th it it U a 
growth dependent uptn the wcither Ac On the 
other hand he says tint he aaw a wounded gull 
disgorge a hiap of half-digested earth wor ns much 
resembling stir jelly ind th t Sir William Craven 
saw a bittern do the samt in similar cntumstances 
The Hon Robert Boyle a 1744 explaining ho \ 
clammv and viscous bodies su 1 as white of egg are 
1 educed to a thin and flu d substance savs — 


An 1 1 rem mber I have ei a good quant t> of that 
j lly that is cornet mei fou 1 n tl ground a d b\ tl e 
vulgar called a star t»ho t a f it r ma ned upon the 
extinction of a fall ng s r vl ch 1 e ng brought t an 
minent physic an ( n \ nta he l ghtW d gested 
l m a well stopt gl im, for a 1 ^ t n ad by that alo c 

tesolved it into a permanent Iquor wh ch he extols as a 
pectfick to be outwardly applea against Wens 


Pennint* seems to have supposed ihit its orign 
was that suggested by Morton for in his description of 
the winter mew he savs This kind (i / the C odd} 
Moddy or Winter Mew) fiequents during winter the 
moist meadows in the inland parts of T ngland remote 
from the Sea Ihe gclat noi s substtnee known bv 
the mine of stir shot or stir gelly owes its origin 
n this bird or some of the kind being nothing but 
the half digested remains of eirth worms on which 
these birds fwd ind often discharge from their 
stomachs 

I have found it commonly near the «ea but hav 
never seen any trace of tartn worms or other similar 
food in it 

Here then we have a well known substance which 
mi} be of different origin in diff rent cases respect 
ng the general appearance of vhith however almost 
all accounts agree The variety of names under 
which it is knowm point to its common and wide 
spread occurrence e g pwdre ser star slough star 
shoot star shot star gelly or jelly star fall n 

We have in every name and in every notice in 
literature a recognition of the universal belief that 
t ha* something to do with meteors yet there does 
not appear to be any evidence that anybody ever saw 
any luminosity in the jelly Nor has anybody seen 
it disgorged by bird* except in the case of those 
two wounded birds where some half-digested gelatin¬ 
ous mass was thrown up Nor has anyone watched 
its growth like nostoc from the ground 

In 1908 I was with my wife and one of my boys 
00 Ingleborough where we found the pwdre ser 
lying on "the short grass close to the stream a little 
way above Gaping Ghyl Hole Tor the first time I 
felt grateful to the inconsiderate tourist who left 
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broken bottle* about for I was able to pack the jelh 
In the bottom of one tie a cover on and carry ft 
down from the fell I sent it. with the sod on which it 
appeared to have grown to my colleague Mr E A 
Newell Arber with a brief sketch of my story and 
the reason why I thought it of Interest Mr Arber 
reported that it was no nostoc, and said that he had 
sent it over to Mr Brookes, m the Botany School 
who reported that it was a mass of bacteria 

That is the end of my story but I confess I am not 
satisfied The jelly seemed to me to grow out from 
among the roots of the grass, and the part still 
tangled in the grass was not only translucent bu* 
quite transparent 

What is it and what is the cause of its having 
a meteoric origin assigned to it? Has anyone ever 
seen it luminous? 

Should anyone come upon it 1 should be ver\ 
giateful if they would send it and the sod on which 
it is found to the Botany School at Cambridge with 
a label indicating what the parcel contains so that 
it may be attended to before decay has perhaps 
obscured important features 

T McKenny Hughes 


IHh IOTAL SOLAR ECLIPSE Or MAY 9 
1910 

U P to the time of writing (May *8) no account hns 
been received from Mr F K McClean with 
regard to the erection and adjustments of the vinous 


two specunins of the work Wipch had to iadddM 
take* ’•he first (Fig a) shows the-toami* WMifetoag 
to be made from the camp to the instrument site Tm 
figure standing up is Mr Young, the banding figure 
Mr* Dowsett In big 3 {* shown the method jimed 
for carrying the loaded oftcktug-castt from the dwrar*j 
edge to the site the figures from right to left an 
Messrs McClean \ouag Brooks, Dowsett, and tfe* 
last one, on the extreme left unknown probably ettC 
of the miners who was m the locality add whq 
assisted the members of the expedition 
rhe communication to which reference above has 
been made was dated April 17, and was dispatched 
from Port Davey by the steamer Wainut Tim con 
tents are as follows — 

On April 5 Mr Hughes* of the Union S S Ce« 
supplied us with a time ubferof the W*int* and informed 
us that the steamer would call in when passing in efctfc 
direction if weather permitted but Jtf the absolute dlscre 
tion of C*pta n Livingstone MV 

News arrived the following afly that the 6 inch Cooke 
OG of 30 feet focus would irrlve by the Athenfc on 
April 14 and arrangements were made for its dispatch 
to Fort Divey 

A telegram was also received from Mr J Short of 
Sydney Observatory in answer to an invitation to set up 
his instilment alongside of onrs in which he said diet he 
nas awntug Gov r uncut sanction and would be glad to 
j in us 

finally on April 9 the Watnut arrived from Melbourne 
ind all our nstruments tents timber ironmongery food 
dr nk clothing a id a whale boat were |wt on board 
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Instruments he took put «ith him for the solar eclipse 
It will be remembered (hat the observing station he 
chose was near Port Dave) and he selected a small 
U 1 ind called Hixson Point, for the actual site of the 
camp The accompanying illustration (Fig 1) indi 
gates the position of this island m relation to the 
neighbouring Country and Is from a photograph taken 
toward* the east from Morning HH 1 

Mr McClean has however sent an intermediate 
letter which trill no doabt be read with considerable : 
interest describing the tint week's operations from 
the time of me antral of hi# entire party b) the 
Wainut on Apnl 7 with their whole kit ana instru 
raents, Hus accounted** ylvidlv the Strenuous life 
rriuch the party liml mmmtuBy to undergo during the 
initial stages of theJFSettkment and in a letter Mr 
McClean state! that so far this trip is a triumph of 
matter over mar aa the latter has not had a look in 
\et and ritar would have if U were not for the 
ntuicfei of the party " 

The accpmpanri|&. illustrations from photographs 
taken bv Mr H Wumdbaann wiQ serve best to show 

NO 3 X 2 1 VOf&Stl 


altogether about 140 cates and packages and we leff 
Hobart at 9 p th 

Ihe following morning we entered Port Davey in a 
strong south west w nd and a heavy swell but a* Soon 
as we passed the Breaksea Islands the tm became calm 


and the landing was effected without trouble One Of the 
ship a boats took the instruments and cement to the fopt 
of Hixson Point where they were hauled up the tow Vfaf 
on planks by block and tackle and left in a ptte covered 
With a Urge tarpdtUn until they could be canned to tbb 
observatory site Opr whaleboat took the camp equips 
npm up the cove to where a small stream ran through 
a dump of bush and here we set up our tests after #e 


odtoert and 


steamer left The landtag* was done between 930 am 
and *o p tn with (be help of sotee pf the oO&rt and 
ersw of the IVamui and two miners who were hunting ip 
ths pejghbotudpod %h* weather ag ths fims Wat Ana 
but rain aUuted in the evening aler We bad jet up ttasf 
ton** In which Ws spent the dm night * 

The following dav we oomptoad the. camp and cut a 
path sbme joo yards tong thrcmgfrthc ftisb wjlfc m Mtp 
of the two mtaeri, who Tatar continued it off Sraugh ws 
a foot, scrub to tpe o b serv a tory site W*tfc*n s**% ttfr 
tahtrtthtant tent dogs to tbs site of fb* TOSttVafcrf tfe 


he dm night m 
> oomptakad the. camp and cut a 
thiiuJrSw ffi* w}A *s tortp 
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April 141 ' vi 

Strehgth <rt the wind was so great that evert with add tionnl 
guy* the whole tiling threatened to coUtpae* ana we cut 



that the members of the expedition choae to do But 
this wot not to be for on finishing lunch we saw an 
omuious smoke cloud across the sk> and from the top of 
the bush found that the i»crub was ablaze dose to the 
Instrument tent As we came up the flagpole collapsed 
bt|t by much beating we kept the flames from the tent 
Within 6 feet of it Worthington s cases—happily emptv—• 
were burning funousl) and the Urge case for the dark 
slide of the spectrograph was a masti of flames as into it 
had been put all the straw packing from three other 


Fia 1 —Cot ing a path to rvucb the > cl p*e Css p Iross the sbuie 

a rectangular space in the middle of some low bush whert 
them was my fair shelter Our cump consists of t 
dining tent 12 feet equate a dark room tent 6 by q feet 
with red lining three sleeping tents 
9 by is feet and two of 8 by 10 feet 
situated on both sides of a small stream 
on a site out out of the bush and at 
the bead of a email bay 
"Then it was necessary to cut a 
path from the top of the hill to the 
Instrument cases—some *00 yards of 
my bad ground—and carrv the cases 
up This was done mostly by four 
persons on two timbers 2 inches 
Square, but some of thS siderottat parts 
proved too heav> and had to bo left 
Until they could be unpacked and placed 
directly in position Also the case con 
raining the large dark-slide for the 
spectrograph had to be unpacked m 
mm and the dark-*hde alone required 
mo persons to carry It 
" During the* whole of the week 
mare was bad weather nearly always 
cloudy—mght and day—always wind 
pnd frequently rain so that the founds 
Wops fqr the siderostat and coekwtat 
had to be oriented by compass only 
JMt the sand and water for the concrete 
■ad toJto carried up from the stream 
by Mnd—a quarter of a mile uphill— 
prideh Was a big additional labour but 
stone Was quarried on the Mil Finally 
to the Sunday moaning (April 17) the 
foundation Of the Siderostatr was corte- 
gbtfcj f and att but seven cases were oit* 

Of ft* hid and* after the severe physical work 

tt SSSt & *5T3fl-r^ 
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Having got the fire unir control near the instrument 
tent, half the party were dr ift d off to prev nt it reaching 
the camp and later all but two who were required to 
watch the smouldenng remans on the top of the hill and 
the line of fire in the n ^hbourhood of the cases still at 
tbs landing place In spite how ver of the efforts of 
these six the fire reached th bish within bo yards of 
camp and it was only due lo th constant wet weather 
of tne previous wuk that it stoppid there as the trues 
were so saturated that nrih ng could bum them Most of 
the camp equipment was qu ckly moved to the shore to 
be covered with a wet t ntfli a ! food was placed in the 
whaleboat but happily these pr nitons were not neces 
sary A constant inspett on was kept of the still smoulder 
mg hillside and at 6 yo 1 fresh blaze started on the edge 
of the bush close to the bay I his was temporarily 
overcome by beating and by buckets of water but 
the soil was red hot b ng peat and only constant 
attention and lengthy ra n can put it out In 
addition to this there has beei i smtll peat fire the 
whole time in the bush w th n 50 feet of the d ntng tent 
which has been watched but not cons dertd dangerous until 
now 

The result of the hrt s that two of Worth 
mgton s cases have been burnt and one of mint 
and the legs of Worthingt s equatorial have been 
singed Hie fire was round more than two sides of 
the instrument tent and w th 1 4 feet of it at one 
point 

l ht spectrograph dark slide had atread> had one 
narrow escape as soon after it left Watson * wot kshop 
the building was burnt to the giouid and now its case is 
destroyed by fire the day after Tt was unpacked It was a 
near thing and as we can up the hill we expected to 



Fio 3 —Carrying thi 


from th* short to tbs camp oa ths bstl 


leavt by tin Wmmui tha following day without instrument* 
or kit ** 

Wnuw J* S LoektM 
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NOTES 

Upon the recommendation of the National Academy of 
Science* of the United State*, the trustee* of Columbia 
College New York have awarded the Barnard medal for 
mentonoua eervice to science foe the five year period end 
jng with the year 1909 to Prof Jferoest Rutherford 
t RS Lang worthy professor of phytic* and director of 
the physical laboratory in the University of Manchester 
for meritorious service to science resulting especially from 
h t investigations of the phenomena of radio active 
materials *1 he medal is of gold nine tenths fine of the 
bullion value of not less than two hundred dollars 

Previous awards of the medal am —1895 Lord Rayleigh 
and Sir William Ramt»ay 1900 Prof W C von Rdntgen 
10 5 M Henri Becquerel 

Thf death is announced of Prof Loun Raffy who for 
tw nt\ six years was on the staff of the Univeiuty of 
Pan* Since 1904 Prof Raffy ocrup ed th (hair of 

anftl>sls and geometry At the funeral orations were 
delivered by Prof Paul Appell dean of th faculty of 
sewn es in the University of Paris and by Prof Uncord 
pr sident of the Pans Mathem ttital Society 

4 x International Hygiene Exhibition is to b held at 
Diesden from May to October 1911 The fxhibtion will 

include five sections the scient he the h stone'll the 

popular sports and industn Ihe scientific section will 
aim to piesent as completely as possible n picture of the 
s enie of Ingient rhe general secretary for the sumPfu. 
d purtment is Dr Weber member of thi Imperial Board 
of H alth Beilin 

Wa ngret to announce the death at College Place 
Camden Town on June 19 in his one hundredth 
Yt ir c f Mr h Gerrard foimerly on the staff of the 
Br 1 sh Museum ind found* r of th< well known firm of 
taxidermists in College Place Camden Town Mr 
it rrard who was born on October so 1810 joined the 
Br tish Museum as special attendant to Dr J I Gray in 
1841 and for many years had charge of the oncological 
collection* He was the author of the Catalogue of th 
Bones of Mammalia in the British Museum published 
in iHos 4 ftrr fifty tear* service in the museum Mr 
Gerrard retired in 1890 

f ord 0 rrwe Secretary of State for the Colonies ha* 
appe nted 4 committee formed of represent Uives of the 
Cilomal Office and of the Natural History Branch cf the 
Bi tish Museum to consider the protection of plumage 
buds The main object in view is to consider t> what 
extent it may be practicable to prevent either by Ugula 
tion or by departmental control, the indiscriminate slaughter 
01 such birds aow prevalent m certain parts of the Tmpirc 
Auion of this nature can he effectual only by the coopera 
tion of (he Governments of all the countries included in the 
British tmpira and it is hoped that this may be obtained 
The names of the committee will be published in due 
course 4 provisional meeting of the member* ha* been 
held already 

Tint ninety-third annual meeting of the Swiss Society 
of Natural Sdenca* 1 * to be hakl this year at Bile on 

**pterat*r ** Ojalng the meeting lectures will be 

delivered by Rrof 1 # Ostwald, of Leipsig Prof F vqn 
DrygaWd, of Munich Prof P Guye* of Geneva Dr L 
RoHter of , Prof A* Ernst of Zttrkh 

Or „ Patti Safesm, of Bile and Dr H G Stehbn, 

of Bile The Swim Scfcfetie* Of Botany Chem 
taut Geology, Physkav Zoology, and Mathematics wiU 
NO 2121 , Vflftr 83 ] 
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meet at Bile at die safe* tun* The *ecrotary for ml 
meeting I* Dr H G Stehhft Museum of Natural Hlftoty*, 
Augufttnergasee Bile, from whom aH infotthttion may hi 
Obtained 

Oh Monday last, June so, at the Invitation of tike Ldsd 
Mayor of Birmingham a meeting of the most prQminept 
naturalists of the city waa held in the Council Mouse tty 
consider the establishment of a Natural History Museum 
Ihe Lord Mayor, in opening the meeting* stated that thfe 
City Council is willing to allot considerable space for a 
natural history museum but cannot undertake to provide 
the collections Sir Oliver Lodge moved * that tius meet¬ 
ing heartily approves of the establishment of a natural 
history museum worthy of the city In the course of 
an interesting speech he remarked that the study of natural 
history is of special value*to town citizens and it has 
become more difficult to carry on the study save by such 
means as the meeting had assembled to promote 
Birmingham is a great city and can well afford a natural 
history as well a* an art museum Sir George H 
Kennck seconded the motion He emphasised the responsi¬ 
bility that rests on individual effoit to make thi museum 
a success He laid particular stress on the value of a 
library attached to the museum and well stocked with 
books dealing with the subjects illustrated only perhaps 
partially 111 the gallenes Alderman Beak chairman of 
the Art Gallery Committee and other speakers including 
Prof Carlier strongly advocated the formation of a 
museum If the City Council carries out- its intention of 
aJlotting the spate there will apparently be no difficulty In 
filling it to the great advantage of ill branche* of the 
community An infiueitlul (ommtui was formed and 
the motion was carried unanimously 

Ihb counctl of the Ahsoclation des Ingimeurs ilectnoens 
sorhs de 1 Institut dlectrotechnique Montefiore 1 iige has 
issued the cond tion* which will govern the triennial award 
of the prize—the Fondation (icorge Montefiore —which 

is to be awarded for the first time in 19x1 The prise will 
be the accumulated interest on 150000 francs in Belgian 
three per cent funds and is to be given for the be*t 
original work in French or English on the scientific 
advance and the progress in the technical application* 
electricity Ihe last date for the reception of works to 
be submitted to th« committee of award is March 31 1911 
Competitors should address M lc Secretaire arahivifte tie 
la Fondat on George Montefiore k PHfiteJ de 1 ’Association 
rue St GiUcs 31 Li 4 ge 


Iiib annual report dated May 13 of the Society for the 
Astronomical Study of Ancient Stone Monuments, Corn 
wall Branch shows increasing interest in the work under¬ 
taken The most important excursion the society Mb 
ever had was made on July 16 1909, to the Wendroa 
Circles Ihe leading object kept in mi/rf is to follow up 
some preliminary observations of monuments with a mire 
detailed examination with the sura result of <Hscmrii% 
features which at the first vidt escaped attention A 
sinking feature of the kind is reported from Tregaaeaiand 
Wendron Ihe summer misting, Ibis year 1y** hatg 
at Boskednan Circle Madron* on June fy Tfc 
treasurer’s report ahpws an increasing balance in fcajgf 
3 he president Is the Right Hon Viscount galmouth, hog 
the honorary secretaries Mr Henry Tfr a me s atod Mr k Hi 


Bolitho 


tho ^ 

A oowmapowMXT, after hiving a A"**, unload c*trt 
bees standing in the ledge before titifoentreiiafr^teMhr 
movfog tfw wu*£ h mty fc dbefeveg 
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U ^6H behave In tide way they act m a lure to those out- I 
4d* the hive ahd that each bee elevates the tip of her 
abdomen, and expose* a membrane there situated between 
the fifth and the sixth dorsal segment* This membran 
gives off a pungent scent which the waving of the wings 
disseminate* no doubt the scent attracts bees that hav 
lost their way to the entrance A bee that has had a 
difficult) In finding the entrance before she parses into 
theatre, stand* for a short while on the alighting board 
to fan and rxpo*c her scent membrane Thus when man) 
bees are uncertain about the position of the entrance they 
are attracted there by the scent A description of this 
scent-producing organ of the worker honey-bee and the 
vibration of the wing* to which our correspondent refer* 
will be found In Mr F W I Sladen 1 Queen Rearing In 
England, published at the office of the British Bee 
Journal *3 Bedford Street Stftmd W C 

A national committee (of which the King when Prince 
of Wales acted as honorary chairman), representative of 
the colonies, of the Navy, of the shipping industry and of 
the learned societies has been formed under the auspices 
of the Biitlsh Empire League to secure the erection in 
London of a memorial to Captain Cook It is a reproach 
to the nation that no recognition should have been paid 
to the nn mon of a man whose intrepid explorations re 
suited In such notable additions to the British Dominions 
and whose scientific work ha* been of the greatest value 
to mankind bor the purpose a fund of at least 1000/ 
will be needed, to which the committee now invites con 
trlbutions Nearly one-third of this amount has been 
subscribed bv member* of the committee Cheques should 
bt crossed Robarts Lubbock and Co and made pajablp 
to the treasurer Lord Brasscy C C B 24 Park Lane 
London W 


Tim Interesting speeches made on the occasion of the 
presentation of a marble bust of the late Dr John Hopkm 
son, F R S , to Ac Institution of Electrical Engineer on 
November it 1909 are printed in the journal of the 
institution (vol xliv) In making the presentation on 
behalf of his mother, Prof B Hopkinson did not claim 
too much when he said that so long as dynamo* arc 
made, so long wiU the designers of such machinery and 
the Inventors of nefo forms of it have fir*t to master and 
than to use tha fundamental principles which my father 
Wd down " Mr W M Mordey, president of the institu 
tkm In expressing the thanks of the council and members 
to Mrs HopkinsOa fsr the gift pointed out some of the 
landmarks laid down by Dr Hopkinson in connection with 
the development of elertrical engineering Dr Hopkinson 
not only raised the knowledge of the dynamo from chaos 
Into engineering and Ideotfftc order, but also made valu 
able contributions to subjects of purely physical interest 
He was distinguished os an Investigator Inventor and 
teacher, and the marble bust at the Institution of Electrical 
Engineers will remind all who see it of a Ufe to be emulated 
as welt as honoured. 


Twr third annual exhibition of the Society of Colour 
“Ftatogrophfft Is now open at 14 Wellington Street Strand 
-and Wig close on July 9 There Is manifest a general 
^rotting op In quality and many, such as lifr Hollyer’s 
tfcssoo kw collotypes and Mr Clifton s three-colour carbon 


S its, show what skilful moaipulatio^csn do with methods 
t allow Audi stipe for error Among the transparencies 
by tha l *i$ochroiae and similar p rfi d e ea es are several 
dtytitopft* wq tha new 11 Dufay “ plated The Thames Plate 
Stattuy Iff bold enough to show four duplicates made from 
« Aftfi negative, and though any one tkmt might perhaps 
tttt vm Sil 


be accepted as satisfactory, the slight differences between 
the colours in the four prints demonstrate in an interesting 
way the difficult) of making two colour photographs exactly 
alike Messr* Mees and Pledgi *how an interesting series 
of photomicrograph* of eight different kinds of three-colour 
screens with various spectra and resolving power tests of 
colour plates Dr Mnes also shows one of Mr Ives s new 
colorimetets fhe exhibition presents in a small space an 
excellent summary of the present condition and possibilities 
of colour photography from a practical point of liew 
together with manv anal)tical results of especial Interest to 
the scientific student 

lux seven tv-eighth annual meeting of the British 
Medical Association 1* to be hpld in London on Julv 22-29 
The main business of the tongrev* will be dune in settion* 
which are with their pnsidents as follow —ana sthe tire 
Dr K VV Hewitt M VO anatomy Prof \rthur Keith 
bacteriology Dr C J Martin F R S dermatology Dr 

P Abraham disease** of children Dr V b Carrod 
gynaecology and obstetric* Dr Marv Srharheb, larvngo 
logy Mr H Tilley medical sociology Dr J A Mac 
donald medicine Dr R W Philip naw arim and 

ambulance Colonel A Clark odontokvgv Mr J H 

Mummery? ophthalmoio^ Mr C Higgins otolog\ Dr 

h Law pathology Mr S ( Shattock pharmacology 
and therapeutics Prof ARC ushnv F R S physiologv 
Prof W H Thompson psychology al mcdirim. and 
neurology Dr 1 B Hy*lop radiology and medical elec 
tricity, Mr J M Davidson State medicine Sir William 
Foster surgery Sit Victor Horsley FRS and tropical 
medicine Dr V M Sand with The address in medicine 
u 111 be delivered on July 27 by Dr J Mitchell Bruce and 
the address in surgery on July 28 by Mr H G Barling 
I he second annual meeting of thr Medical I lbrary Atsocla 
tion under the presidency of Prof Osier, will be held on 
the mornings of July 27 and 28 at which papers will be 
read dealing with matter* likely to be of practical interest 
and assistance to medical librarian* member* of library 
committees and reader* It is alio intended to hold a 
bibliographical exhibition in connection with this meeting 

The Horninun Museum at horest Hill continues to 
advance in popularity and in the interest of its collections 
In the ethnological department the most important 
accessions during the post year have been collections from 
the north west of North America md the Eskimo region 
and a senes illustrating the structure of the anthropoid 
apes Arrangements have also been made for a good senes 
of Illustrative lectures In that of natural history some 
progress has been made In collecting a series describing the 
structural adaptations of animals to the chief modes of 
progress loo and Increased accommodation for vivaria and 
aquaria has been provided 

1 he National Geographic V/agasttir for April under the 
title of The Spirit of the West continue* the graphic 
and well illustrated *eries of article* by Mr C J 
Blanchard, of the United States Rev tarnation Department 
on the extensive work* completed and in progress for 
extending Irrigation in the Mississippi Valley Thirteen 
million acres now produce harvests valued at 50000000* 
and supptfrt more than 300000 families at present with 
hopes of large increase in the immediate future One of 
the most Important of these works Is the gigantic concrete 
dam, said to be the highest m the world, which bare the 
cafton of the Shoshone River collecting the drainage from 
the lofty mountains east of AeUowstone Park This rises 
to a heltfit of 328 feet slightly higher Aon the mnkfcflt 
of tha dome of the Capitol at Washington 
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In tiie second Issue for the present year of the Ba &fw t 
ft Vemotrr# of the SoaM d AfithsopolOgie of Parle Dr 
A F Legendre publishes an elaborate anthropometries! 
study of that strange race the Lotos of the Kien Tch ang 
Valley who have hitherto been a pusrie to ethnologists 
In spite of the dommatkm Of the Chinese who have taught 
them many vices such as akobolk drinking they preserve 
some measure of independence and in consequence of the 
ill treatment to which they are accustomed they are so 
suspicious of strangers that there is much difficulty In 
investigating their ethnical characteristics They seem to 
have decided affinity with the Tibetan stock but they com 
bine certain negroid characters with a curious fairnesi of 
skin Dr Legendre does not venture to give n decided 
opinion on their origin but the elaborate measurements 
which he supplies will greatly assist in the solut on of the 
problem 


abandonee gf the tffop frying ajttgslttfckl ts thb $oo 
Of rgot and the tunny efcsewcfe* of fc^s fcttovriflg 
The epecMe which predated tW seed Hkdha smoot h 
elm (£/2 mx gisfars), the c omm on 1} Jursblas* {m 
camptHru) being infertile m this countly It the some 
issue Mr J Butkhmd contribute* On arttclfc On thf 
slaughter of egrets for the sake of their pTumegd 

M* N N WoaoiacHiN contributes to the bo* 4 * 6*1 
sec ti on (parts In and Iv 1909) of the 7 Va**b* 4* la 
SoctM dct Saturahsttt b St Pitgrtbourg a Hst w^thl 
| >g w iriptions of RhOdophjcew collected m the Blade Sea. 
fhe number of species amounts to nlnety*beven of which 
Polysiphomm and Ceraimum supply twelve and ten re¬ 
spectively some new varieties are distinguished Two 
species are cited as endemic while a Laurettas and 
Ceram mm ore noted as betyg recorded from the Atlantic 
Ocein and North Sea but not from the Mediterranean 


In reference to the confirmation of the ex sterna of 
pygmies in New Guinea referred to in Natuh* (p 413) it 
should have been noted that Dr A B Mever in 1908 
wrote ( Die Papuasprachc m Ntederlandisch Ne igulnea 
Globus Bd xciv p 19a) — The question whether the 
Papuans are a uniform t*\ce with a great bre idth of vena 
tion or a mixed race was pronounced by me to be not yet 
ripe for dens on ( Negritos 1893 87 and 1899 87) 

Now however after Ray t discovery of th Papuan 
linguistic fam ly I incline to the v yw that they are a 
mixed race of Negritos * and Malays (in the wid r senw) 1 
l am eagerly looking forward to the explorat on of the 
interior of the great Island when here too the Negrito 
element may perhaps be brought to light in its old and 
more constant form as still existing m the Phil ppines 
A idomam and Malakkq 

In the April number of Biomeirtl a there s an article 
by Prof Karl Pearson on Darwinism Bometry and 
some Reoeot Biology * The article which apparently is 
to be continued In the next Issue is a general cr ticism of 
recent biological work 10 which more or less 11 adequate 
statistical methods have been used with unfortunate 
results but the greater part is devoted to a useful dis 
cusston of some of the difficulties that arise if the theory 
of pure lines is accepted In its most stringent form— 
»e the hypothesis that there u absolutely no ind vidual 
Inheritance within the * pure line As Prof Pearson 
correctly points out if this conception were true the corns 
La tion between offspring and parent and that between 
offspring and grandparent would be the same tn any case 
in which the reproduction was mono-sexual The work 
of Warren on Daphma and on Hyalopterus and that of 
Johaansen himself on Phaseolus indicate that this is not 
the case the grandparents! coefficient being very distinctly 
smaller than the parental coefficient The fact that 
Jphannsen Raymond Pearl and Jennings have failed to 
find any aen^ble effect of selection within (he pure line 
may probably be ascribed to (he fact that they have all 
beeq working with characters for which the coefficient of 
inheritance l^spcceedlngly low to arrive at an appreciable 
result a character should be selected for which the inherit 
ante Is relatively high In any case, of course it remains 
true that for breeding purp o ses U Wifl be much better to 
select by ^4 method of pure fines than by selection of the 
characters rf lndfeduais but the effeot of selection of 
Individuals frbrt the mate of tbs population is of vital 
Importance fey the theory of evol u tion 

In tb* Jung number of the Setter** If*#**«* Mr 0 S 
ttoulger directs attention Vo the o n ff rt ao u s crop of seeds 
bom* fay many^Ws ih England ft the spring of 1909, the 

wot* am, VSl 83} 


A riviskd catalogue of microscopes and aceetsonea Issued 
b Messrs W Watson end Sons High Holborn London 
contains descriptions of (he essential woric ng parts and 
full particulars of their various instruments ranging from 
the school pattern to the microscopist s vofl Heurck type 
a new mtroduct on is the Inexpensive naturalist s micro 
scope intended for general use Great variety is offered 
i 1 the shape, of objectives and condensers for low power 
photomicrograph c use a senes of holostigmatic lenses have 
bt.en des gned which are used w thout eve pieces A<Ce*» 
sones of all k nda are listed for mtcroscopists bacteno 
logists bologists and for commercial pui^oset 

A DE&cniPnoM of a singular purple flowered Cytisua 
hybrid for which an award of merit waa given at the 
Temple Show is communicated by Mr R A RoHe in the 
Gardener x Chronicle (June 18) JThe hybrid CyJifuix 
Dalhmoret was rased irt Kew Gardens by Mr Daflimore 
from a crimson winged variety of Cyh«wx tcopmrma crossed 
with pollen of the white broom Cytuus albut Of two 
seedlings obtained only one produced purple flowers the 
other bore flowers of a bright >«1£ow The purple colour 
of the seedling is traceable to the variety which is charar 
tensed by x deep crimson pigment in the wings and a skght 
tinge at the tip of the upper petal the brown pigment as 
the author suggests being probably a suffusion of putyfr 
and yellow Self fertilised plants have been raised from 
both the yellow and purple hybrids but so far the latter 
have not flowered 

Thx steady progress that is bein£ made in the apptfca 
tion of science to agriculture In the West Indies is Well 
shown by a comparison of the Bulletin of the Department 
of Agriculture Trinidad, recently issued (No 64 vol is X 
' with the corresponding number for (as* year (Vo 63 190# 
The earlier issue was filled with short notes uriputy v *f 
which were extracted from other journal*, and did not 
represent anything In the way of drigbaL fttarvatkm*, 
the notes might be helpful to the planters bub they vM 
mot* of the rtaturfa of useful hints than of reasoned $** 
eustlons of th* planters problems Tbs present Icsiie la m 
ffistfbet advance It caKalns papers fay die mymWfrs of 
the staff on important* pvotyfcma connected with vqbber, 
cacao and cot6**mit Mr C ar r ut fac ts discussed the ftose(* 
bihty of growing rubber successfully and points out th#fv 
In spue or rsrtam obvious » l Ttffarfcaes thM 4* p rf ta n 
fundamental dtffeatftoe* m th* coqdfttodF obtaining Jo 
CqjVoo or Malaya and (he sa ftia tnmt 4 Chfefaopdtf 
these i* the saprtr of l*bo«r> wW* ITto tfl#- 
dad, to cohseffimwb flk j p M at kb Imp m 
ntasdatiOAs anMdftff Hki s 4 etsah as Iff dm m fi»m 
Hqrooyjd tb? j»Indt *» tntntem h-Aakw 
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i h ow l e r the dhticpltle* are Insuperable, Mr 
also write* on the cacao canker caused by a 
JQltg^*probably by Spicmrid <olor*n* but possibly also 
tytaCberp^Mr Borer is working at the problem and will 
4 * la hoped, ho able definitely to allocate the responsibility 
'Ifo* tile mischief Mr Row describes the witch broom 
disease of dacao Mr Johnston writes on the cocoa-nut 
jfttm diseases, and Mr Urlch on froghoppers in the 
Sbgar<ane (Tom**pU portico Walk) Messrs Carmodi 
and record certain analvses of local value 

la a circular published by the US Department of < 
Agriculture (No 118 Bureau of Entomology) Mr F M 
Webster gives a description of a mite (Pedteuloides vrntri 
reUMi Newport) occurring In grain which prejs on the 
Vhnns of the grain moth, adults of the barley joint worm 
tc It also attbeks man causlgg an Itching skin eruption 

As excellent little * Guide to the Preservation of Health 
in West Africa/ by Dr Strachan CMC, principal 
medical officer of southern Nigeria has been published b\ 
Messrs- Constable and Co Ltd price 6 d net It deals 
In simple language with anti-malarial measures the colit c 
tlon and storage of water clothing food &r 

Tint Bulletin of the Sleeping Sickness Bureau (vol ii 
No 17 May) contains a verv complete scheme of mvestiga 
lion on the bionomics of the tsetse fly Glesrtno palpaht 
which convey* sleeping sickness and should be In the 
hands of all who desire to do research in this subject So 
much still remains to be done that probablj everyone in 
the endemic areas might with the aid of a scheme like 
this, add his mite to our sum of knowledge 

Tux Philippine journal of Science for December 1900 
contains several papers of considerable medical interest and 
Importance Messrs, A F Coca and P K Gilman record 
Several cases of cancer treated with a * vaccine prepared 
by grinding up a portion of the tumour removed by opera 
ttom The results seem promising Dr Clegg by cult] 
vaWflg leprosy material on agar In »> mbiosls with amaba 
And cholera vibrios claims to have grown an acid fa*t 
bacfUut which he believes to he the leprosy bacillus 

Ppor Minown Ip his presidential address to the QucMt 
Microscopical Club, discusses the phenomena of parasitism 
among prohwoa He conclude* that * In the origin of 
spades among parasite* there are as In other organisms 
iwo sups first, the appearance of variations, with the 
Usuftant disharmony wen In the lethal form* secondly 
hy a gradual process of reciprocal adaptation between host 
aqd parasite fhe establishment of more normal harmonic 
*tWkwa, associated with definite specific characteristics 
reactions on the pm pf the parasite and the host 
b, Qpefeett Microsoap. Club, April) 

'A ****** publication from the Ottawa Government 
fHJftfflfcg Bureau contains a report by Mr Elnar Linde- 
dWK*’*o Canadian Department of Mines on the iron 

fepbslt* of Vancouver pud Texada Islands, British 
Mr Undeman dwells on the Importance of 
mjtadic surveys hi the Immediate vicinity of the 
W tnoghedte, which are a common feature in the 
#pnct: tel and gives two totemting charts based 

Unless «£, appreciable disturbing mag 
{BKhfe for SQDrte distance ad round an outcrop 
thinks It la pretty saf* 4 * conclude that the 
ia nqrSaittd ‘ w 

it COhmtt*oi*t it I'ltbn, No. 4 
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founded a few years ago the work— a breach transla¬ 
tion from the Spanish—Is handsomely illustrated and 
extends to more than 120 quarto pages It describes the 
apparatus, Including a water-dropping electrograph an 
Lister and Geltel dissipation apparatus a Gerdlen instru¬ 
ment for air conductivity measurements a ceraunograph, 
or wireless installation for recording thunderstorms and an 
rarth<ummt apparatus Father Oarcfa MolU also discusses- 
in a practical way a number of the difficulties encountered 
in workmg the instruments and goes In considerable detail 
Into the theory of the observations and their reduction 
^rhe electrical section is but one of several and so far 
at least as equipment is concerned the observatory promises 
to afford mnarkuble facilities for the stud} of geophvslc* 

Itt a paper entitled Storms and Storm warning* on the 
German Coast In the "Sears 1800-1905 published in Aus 
dem Archtv dor Deutschcn Strwarte (vol xxxn , port H ) 
Dr L tiros&mann discusses in great detail the storm 
frequent} for various seasons ind district* and checks 
the accuracy of the signal*, hoisted bv the Deutsche Secwurte 
in every Imaginable wu\ Vn id< a of the labour entailed 
in the investigation trun 1* gatlnred from the fact that 
storm statistics have bin n tabulated from some 10 000 
monthly registers supplied In thi signal station* The dis¬ 
tribution of storms is divide! into two principal type* 
those which spread In 1 \\ F dlmtion and those which 
take place in connection vuih depr^sion* over north-east 
Europe and spread to the westward About 70 per cent 
of the storm plionoimin ovir tlie North Sea reach the 
Prussian coast while onry somp 47 per cent of the storm 
phenomena on th< latter coast dso meur on the const of 
the North Sin The succtns obtained in turning of storms 
from easterh directions is not urv s itufnctorv especially 
in the summer months but the sum ms for tho* from 
westerly directions 0 sped all v in the winter season is very 
considerable Tliesc remits ngrtp in the main with those 
obtulned ui a similar Inquiry for the preceding ten vear* 
( tm dem Irchiv 1898) # 

Pxor Cari fUsus hi A report published by the 
Carnegie Institution of Washington (pp vi + 83) gives an 
account of further experiments on Condensation of 
\apour ns induced by Nuclei and Ions * The report 
begins with a chapter on the nuriei left behind on the 
evaporation of the pure water drops which are produced 
in moist dust free air when a sufficn nt degree of super 
saturation is brought about by sudden expansion The 
colour phenomena associated with clouds formed by 
expansion—-a subject to which Prof Bnrus has devoted 
much attention in previous researches—are dealt with 
In a second chapter The principal advance here has been 
in the use of an approximately monochromatic source of 
light—the mercury green light—in the study of coronss 
The rest of the report deal* with the application of the 
corona method of estimating the number of cloud particles 
to th« study of the Ions duo to radium and the deter 
mlnation of the Ionic charge On the Assumption that 
only the negative ions are caught in his experiments he 
obtain* for the charge carried b> the ion values agreeing 
fairly well with those which have been arrived at by 
other thetfiodi The object of the author s investigation 
was pHpuwHy tb test the accuracy of his Optical method 
of determining the number of nuclei An interesting 
featur* qf the experiments Is the scale on which they 
were parried out Other physicists who have used the 
corukns^rion method of measuring the ionic charge have 
worked with expansion apparatus in which the cloud 
chamber contained only a few c c of air, Bargs used** 
fog diimbec containing many litres, the number of taut 
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per c,c. being alto large ranging up to a minion of more 
The electrical quantities 4 o be measured were thus of con 
aider able magnitude, 

Part vlii of t^e Verhandlungtn for dtulachen phytik 
altschen GeseUsehaft contains a paper by Dr H G Mttller 
on the calculation of the Foucault currents in iron He 
considers the case of a cylinder of iron surrounded by a 
poll through which an alternating current Is sent and , 
calculates the magnetic induction at any instant taking 
into account the induced currents produced in the Iron 
Itself With too cycles per second the B-H curves for low > 
values of the maximum impressed H are almost identical 
with the ordinary magnetisation curves but as the value 
of H is increased the hysteresis loop contracts near the 
origin Ihis result is In exact accord with the experi 
ments mud* lust year by Dr Hausrath and justifies the 
conclusion that the magnetisation in iron responds 
instantaneously to changes In the resultant magnetising 
force 

TV* have received from Prof Merciyng of St Peters¬ 
burg a separate copy of his paper on the indices of refrac 
tion of liquids for electric waves of small wave length 
which appeared In the April Bulletin of the Acndem) of 
Science of Cracow The electru, waves were generated by 
a Right oscillator and were measured by means of the 
Interference produced by reflection at two metal surfaces 
one a little In front of the other The measurement gave 
45 cm The Indices of refraction of the liquids were 
calculated by Fresnels formula from observations of the 
relative intensities of the Incident beam and the beam 
reflected from the surface of the liquid ihev lie for the 
five liquids tested between the Indices found previously 
bv the late Prof Drudo for waves of 75 cm And the 
\ alui s for light waves 

A series of measurements of the temperatures of the 
metallic filaments of Incandescent electric lamps has 
recently been made by Dr M v Plmnl at the lump works 
of Messrs Siemens and Halske and the n*sults are given 
ill part vh of the Vcrhtmdlungtn dtr deutschcn phytik 
tUitchen GeseUschaft The filaments were of platinum 
tantalum and tungsten and were in general stranded 
Ihev were heated in an Inert gas or m vacuo either by 
an external heating coil or by the current traversing them 
and the temperature was measured by a standardised 
thermo-element of fine wire Introduced between the 
strands. Up to a temperature of 1600° C it was found 
that temperature i and current i were connected by the 
relation where a and b are constants and n 

has a value between 1 5 and a 5 This relation was used 
to determine the temperature above 1600* C Observe 
tions were also made pf the black-body temperature ^ 
of the filaments by a standardised radiation thermometer* 
of the Holt^orn Kurlbaum type using red light Tables 
its given of the resistances of the filaments up to tempera I 
turn just below the melting points, and it is shown that 
at these points the Week-body temperatures are about 
150° C below the actual temperatures. 

Twc qualfty of surface waters in the United States by 
Mr*- R B Dole is the Subject of water-supply paper 
No 156 issued by the Unfled States Geological Survey 
The numerous analyses are cbkrijy of focal interest, but 
the account, of the methods employed Is worthy of note. 
The highest accuracy consistent with rapidity of analysis 
was aimed at arid an estimate is given of the limits of; 
accuracy achieved ftiftd j tth Cffttittent The methods of 
presenting the results of water analyses ace also dlscytsed, 
the ionic form Pf statement Uiagtegxsded as the best, a& 
ft gives a statement bdfftt* w$.nbt of opinion 

no aiaf, Set* E3I 


1 'll I JMU I ' L l 1 M l ■■■ 

Th* Stump/ ujti^ixectioaai^ovr origins idttiif m 
subject Of an illustrated Jdrtide by '&ftjghpf l 
Chariottenburg Technical High School hi ^ 

June so. In this engine the steam, is carried through th* 
engine In an unchanged direction The 4 Ve steam hi 

admitted from below into the cover, which it #*yhei 46 
jacket and enters the cylinder through the vtos At the 
completion of the wofcklng stroke If It»exhausted through 
slots or ports which are provided In the middle pi ttuf 
cylinder and ore uncovered by the piston Tbit avoids the 
losses common to ordinary engines by the copying of the live 
steam ports produced by the flow of wet exhaust steam 
through them, and the consequent condensation In the 
cylinder Prof Stumpf claims that the remarkable 
advantages offered by this type of exhaust notably the 
great simplicity of construction render the uni-directioria) 
flow principle particularly*valuable for engines working 
with superheated steam Stationary and portable Stumpf 
engines of a great variety have already been bulk on the 
Continent, and their manufacture hat been taken up in 
this country 

Coxubkting on the salving of the French submersible 
boat Pluviose Engineering for June 17 states that the 
practice in all British submarines Is to have a diving 
dress for each member of the crew stowed away adjacent 
to the station which ha occupies when the boat is sub¬ 
merged There is a flexible lead from the usual air 
service with a valve in close proximity to each dress In 
the event of an accident the dress ca» be put on in half 
a minute and supplied with air by meant of the flexible 
lead. A purifier is fitted to the dress which ensures a 
supply of air sufficient to last the man for an hour and a 
half Training of the members of the crew to effect exit, 
in the British service is conducted in a tank, the bottom 
of which is fitted up to resemble a submarine boat and 
the test imposed upon the prospective members of a crew 
U to plunge to the bottom of the tank In an air lock where 
he is required to put on the diving dress proceed across 
the tank ascend the counterfeit of a conning tower In a 
submarine and open the hatch, when he is enabled to 
rise to the surface The period occupied for training the 
men in this important work has been found by expedience 
to be not more than five days. Although the conditions 
are not quite those existing In a submarine after on 
accident yet the method appears to offer the only likely 
solution of a very difficult problem, It Is'simple, and 
provides at any rate that eacn member of the crew will 
have a chance of saving Ms life 

W* have received from the Canton Publishing Company, 
Ltd , the first volume of “ Nature-study on the Black¬ 
board by Mr W P Pycraft and Miss J H 
be completed In three volumes at 7s fid net each W* 
hope to review the work when the remaining Volumes arp 
available 

sbvyhth edition of Mr Charles P*t> 4 U&&?M 
* Exercises and Examination Papers, fn Arktwfctte* 
Logarithms, and Mensuration M has been putyft&ed to 
Messrs, G Bill and Ltd* About two-third* of thf 
contents of the preeeqt Ueut statist of new m§tter^ rind 
the portion* of the otter -book ^wWch i**ve b£a 
appear in a somewhat different qrdttr 



NATVRh 


501 


l Mr Wilfred Mark Webb honorary sccretar) of the I 
IfJWna Sodtt) at 42 Bloomsbury Square, W C post 
toe for three halfpenny stamps 

MUSAS SWAX SONNEKSCHEIN AND Co Will publish at 
10 early date an English translation of 4< Spiritism and 
Insanity ” by Dr Marcel Vlollct This book forms part 
the Library of Experimental Psycholog) and Mptn 
Myctnsm published under the direction of Dr Raymond 
Marceft of Paris and has been translated by Mr Dudh\ 
W right editor of the Annals o{ Psychical Science 

The report and transactions of the East Kent Scientific 
and Natural History Society for the year ending last 
September hove reached us. The society is affiliated with 
the British Association and the South-eastern Union of 
Scientific Societies The pamphlet, which has been edited 
by Mr A Lauder the honor (Ay secretary of the socletv 
contains an account of the annual meeting in October 
190ft abstracts of the lectures delivered during the session 
notes on the work done by the various sections of the 
society and useful meteorological statistics for 1909 

Mr W Enoblmann of Leipzig has lately issued the 
third (enlarged) edition of Ostwald and Luther s well 
known work, Hand und Hiilfsbuth zur Auifuhrung 
phvslko-chfmifccher Messungen ’ The first edition was re 
viewed in Nature of January 4 7894 (vol \llx p 219) 
and the second in the issue for December 4 iqoa (vol 
Ixvll, p 101) The volume provides teachers and students 
srith details of apparatus and practical hints on munjpuU 
tion not found in nn> ordinary text book and the new 
edition claims a place in exery chemical and ph\sical 
hboraton A second edition of Prof M \erworn s 
lectures on the mechanism of psychical life ( Die 
Mechanlk des Gelstesleben* ) has been published bv Mr 
B U Teubner, Leipzig This little work appeared in 
*907 and the original edition was reviewed in Mature of 
April (6 iqoft (vol lxxvii p 557) 

Stratum —In Nature of June 9 (vol lxxxiil p 445) 
column A line 15 from bottom, for * Thaumatocrinu* 

(a recent genus) read 1 raumatocrinus (a genus 
characteristic of Upper Trias) 


no experienced during the fii»t half of August iqoq 
Observers should seize such opportunities as are available 
and determine the place of the radiant and horary rate of 
meteoric apparitions on even clear night The individual 
paths of those meteors iqual to or brighter than first 
magnitude should be carefully recorded The last few 
tears have furnished avenge displays of Perscids there is 
some reason to expect a richer shower this year 

Tim Laokqs between Jlpitlr n Belts —Circular No 
124 from the Kiel CentraIstelle rontarns a telegram from 
Trof Lowell dated June 14 announcing that the criss 
cross filaments interim e all Jupiter s belts This refers 
to the lacings first observed between the equatorial belts 
by Mr Scriven Bolton and apparently means that similar 
lacings have been observed between all the belts 

Observations or Oriomds is 1909—lo No 4418 of the 
Xstronomlsehe Nathnrhftn Prof Dubtago communicates 
the results of the Ononid obsmutions madi at the Engel 
hardt and Kasan Obsen atones during October 17^-20 
Inclusive 1909 The times and apparent paths of nlnet\ 
six meteors were observed at thi former station and of 
forty-eight meteors at the latter Eight meteors were 
observed at both stations and for these real paths have 
been computed the heights \arv from 3s to 8 qo km The 
following is the position of the ndiant as determined from 
these observations —a *88° ± 2 o° 8 =* + 21° ± 1 7 0 

Ihk Cape Observatory —Mr Houghs report of the 
work done at the Cape Observatory during 1909 contains 
several items of special interest Among other things we 
learn that Dr Halm s new spectrometer giving direct read 
ings of wa\e lengths was extensively empk>\ed for the 
measurement of stellar spectra and the rpsults found nut 
to be Inferior In accuracy to those secured by the older 
methods It Is also of interest to learn that arrangements 
have been made to take daily photographs of the sun to 
supplement those taken at Greenwich and othei observa 
torfes In the Empire A large number of stellar spectra 
were secured and measured in the research on the solar 
parallax and for the examination of the systematic motions 
of stars in the line of sight For Prof Kapteyn s Selected 
Areas * programme a number of proper motion and parallax 
plates were secured satisfactory progress m the Carte du 
Ciel programme is also reported 


OUR ASTRONOMICAL COLUMN 
July and August Mxikoss— 'With the advent of JuU 
every meteoric observer is induced to make preparation for 
the active campaign jrltlch the season offers After the 
middle of July meteors usually become extremely abundant 
and any patieqt watcher of the skies may record a plentiful 
torveet of meteor-tracks. In May and June there are com 
jtefitively few shooting start and perhaps the average 
horary number Is not more than four or six but in the 
two succeeding months die rate of appearance often equals 
■tfenty or twentyftve per hour 
In July there is a very active display from Aquarius 
Ofolch apparently reaches its maximum on July 27-31 
fttiugh the meteors continue to fall from the some centre 
st about 339—n during the first half of August—and 

■ |P Juty,there ore many early Perscids displayed though the 
ptat atq ft different class of meteor to the Aquarids 
Ptove which are directed from Perseus are of the swift 
feeaktng brder, while those from Aquarius are of the slow 
ftmed variety and they have long flights the radiant 
altitude 

oth the Aquarids and Perscids may be observed 
r as ✓the moon will tiller Httle Interference 
i*j When we am led |Qr expect the greatest 
! meteors our satellite *Ht oat at 10,9 p m 
with A dark sky on which the meteors may 
dr best but of course in our English climate 
oikfitfoot ore alwa\* very doubtful What we 
Nffft* of beautifully transparent skies such as 1 
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THE TRANSIT AND TUI Ot HXLlhX S 
COMET. 

THF question ns to whether the earth passed through 
A the tail of Halle) s comet 1* diMUbsed from tni 
point of view of the Uelwan observations by Mr 
Knox Shaw in No 4418 of the Asttonomuche Sack 
richten (p 31) On May 18 at 13b GMT the tall 
was seen to stretch as far as a Cquueli where it was 2° 
bioad, although 8° broad wheic it Involved y Pegasl At 
13b on May 19 there was no sign of the tail In the west, 
but It was traced to 9 AquiLc, whcie it meiged with the 
Milky Way The form was still tapering and was 15° 

btoad at a Pegasi Similar observations followed on 
May so, when still no tail was seen In the evening but 
at iih it was traced to the Milky Way and was about 
io° brood in Pegasus At 6h GMT on May ai the 
tail was visible for a distance of 20° but none could be 
seen at dawn The narrowness of the tail (ft®) on May 18 
and the Increased breadth next morning suggest that It 
was bent back In the orbit and probably did not begin to 
sweep past the earth brforc 12I1 on May 20. At this 
time the earth was some four million mile# south of the 
comet’s orbit plane and consequently the tall probably 
passed well to the north of the earth for the Helwfin 
observations during Ma> suggest that It was not nearly 
wide enough to envelop the earth at that distance They 
also show that its length was well over twenty million 
miles and would therefore have enveloped the earth had 
the pbutes coincided No sign of the comet’s transit of the 
sun's disc was observed although observations were made 
with the 4-inch Cooke equatorial Dr Mejermann also 
reports that at Tsingtau no trace of the comet waa seen 
during the transit nor were nn> extraordinary magnetic 
or meteorological effects recorded bv the respective iiwfru 
meats 
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Observations at the Stockholm Observatory were Inter 
fared with by heavy skies, but Dr Bohlln r eports that 
some photographs were obtained on orthochroma tic plates 
used in conjunction with a yellow ‘screen 

Further negative results accruing from careful observa 
tions made on May 18 and the following days arc recorded 
by Father S Chevalier in a special circular from the L6-Sfc 
Observatory the sun was observed directly and by projec 
uon by several observers, but no trace of the comit was 
seen on the disc about the computed time of transit 
Photographs were also obtained, and dearly showed dark 
pores of a* diumeter on the disc but no trace of the comet 
ft therefore appears unlikely that any part of the comet 
having a diameter of 0*5' or actually bo km was dense 
enough to bo registered on tho plate Ihe magnetic curves 
of which reproductions accompany the circular obtained nt 
the Lu Kiu Pang Observatory on May 17 18 and 19 show 
no perturbations which could with cirtamty be ascribed to 
com* tary influence 

The Comptes rendu s for June 13 (No 24) contains several 
interesting notes concerning observations of the comet at 
various observatories 

M Marchand reports that at the Plr-du Midi station the 
solar halo seen from May 19 to 25 was still visible on 
May 31 and June 2 with the same diameter 3 0 or 4 0 but 
much paler and a notable sunset effort was seen on 
May 31 Such an effect has not been recorded for several 
\ears and is ascribed to the presence of very tenuous matter 
in the atmosphere at great altitudes 

MM Cirera and Pericas describe the varying forms of 
the comet as observed at the Observntoin de 1 I or (Spain) 
from May 1 to June t> A table of the apparent and real 
lengths—the latter given in astronomical units—shows that 
up till May 12 the increase in the length of the tail was 
continuous but a decrease was noted on Mav 26 followed 
by further progressive increase until June 2 observations on 
some of the intermediate dates were interfered with by 
clouds It is buggexted that the fluctuation was possibly 
produced by the earth capturing several million kilometres 
of the tall during the predicted passage on May iq Photo¬ 
graphs were secured on a number of dates during May and 
the first week in June but bad weather pr*vmled a con 
tinuous series from being obtained The series shows 
however sonic sinking changes in the form 1 'dent and 
brightness of tho nucleus and head (Sprtmlly about May 27 
on May 10 the coma was much bright nnd cxhnsivc 

M fcginitis reports on the observations of tin tail made 
at lh* Athdis Observatory on May 18 i<) and 20 On the 
Ihursda) morning about an hour before the computed time 
of pasMig< th« tail w i* seen to be nearly ^trm^ht but 
having a slight curvature which maj have b#*n due to the 
proximity of the earth to the comets orbit plane At 3 
o clock on the Friday morning the tail was nearly 130® 
long but no tr icc of it could be found on the Saturday 
morning On the Friday evening however it was seen 
like a crescent moon and on Saturday evening was some 
30° long Observations of the sun s disc during the time of 
transit failed to reveal nny sign of the comet 

MM J Bail laud and Boinot discuss in detail the 
rnnsformatlons of the nucleus depicted on the photographs 
taken at the Paris Observatory on May 30 and 31 and 
June a A sudden transformation took place in the. nuchus 
on May 31 the previously extcnsiv* elliptical form giving 
way to a circular condensation with bright extensions 
Secondary condensations appeared some of which were only 
temporary but one of them persisted undimmished until 
June 2 and the authors liken the phenomenon to the 
doubling which ori urred In the case of B ela s corm t 

In No 0, vol lxx Of the Monthly Notices (HAS) Dr 
Rambaut publishes positions of the comet determined front 
photographs secured at the Radcliffe Observatory with th& 
24-inch telescagb, between November 7 1909 and 

February 11 Such places depending upon stars generally 
raken fnyn the Astrographlc Catalogue will be invaluable 
In the subsequent discussions of tho orbit thr comet was 
first picked tip at the Radcliffe Observatory on November 5 
1909 

Mr H H Gruning of Eating sends us an interesting 
account of his observations of the comet Between April 18 
and June 18, using five-times field glasses (3 inch aperture), 
he saw the comc^ fourteen times, and on ten of these 
occasions It was visible to the naked eye No tail was seen 
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except on May 31 and June 1, when, with the glasses, to 
was able to follow It to a distance of t° lhese catefrfiy 
made observations well illustrate when compared with the 
glowing reports from lower latitudes, the disadvantages 
under which we. In this country, have laboured during the 
present return of the famous oomeL 
Another correspondent sends us a cutting from the 
Lancashire Daily Post for June * in which Mr L 
Whitaker reports ft remarkable phenomenon observed at 
Salterforth at about 3 30 a m on May *6. According to 
this report a tail about 40° in length was seen rising 
‘from the eastern horizon It would be of Interest to hav* 
further records of this curious phenomenon 


TUF ROYAL SOCIETY OF NEW SOUTH 
WALES 

PHE Royal Society of New South Wales is the oldest 
1 scientific society in Australasia and In the southern 
hemisphere unless uiere are older ones in South America 
or South Africa, and it will be able to celebrate its 
centenary in another eleven years 

It was started in 1821 in a similar way to the Royal 
Society of London under the name of the Philosophical 
Society of Australasia by a small band of friends ten in 
number under the presidency of tho Governor Sir Thomas 
Brisbane K C B F R S , who met at each other s houses 
where papers were read and discussed there was a penalty 
of 10/ for any member foiling to present a paper In his 
turn They also lent each other books as there was no 
public library in those days and hardly a bookseller in the 
whole of Australia 

Ihe first members were Mr Alexander Berry, whose 
brother Mr David Berry died in 1889 at the age of ninety 
seven nnd left 100 000/ to his Alma Mater St Andrews 
l mvcrsitj \ B and the some amount to found a hospital 
in New South Wales—tho writer of this a member of the 
society knew Mr A Berry and thus the chmn of member 
ship has been kept up since 1821 Dr Henry Grattan 
Douglas who in after years was one of the prime movers 
in founding the first university of Australia viz the 
Cniversity of Sydney Judge Barron Field df tho Supreme 
Court of Australia author of a work upon Australia pub¬ 
lished by John Murray in London in 1825 Major Goul 
burn Colonial Secretary Mr Patrick Hill Colonial 
Surgeon Captain Philip Parker King R N , afterwards 
F R S and Rear \dmiral a son of Philip Gidley King 
third Govtrnoi of New South Wales who surveyed the 
north coast of Australia and later on was engaged ijj the 
Adventure and Beagle surveying expedition along the 
coast of South America—it is interesting to note that 
the Hon Philip Cldley King MIC a son of Admiral 
Philip Parker King bom in 1817 served as an officer on 
board the Beagle with Charles Darwin and was a member 
of the society until four or five years ago Lieut John 
Oxlcv R N Surveyor General wno was one of the dls 
tinguwhed early explorers in Australia, Dr Charles 
Staggard Rumker astronomer who started the first 
observatory in Australia and Mr Edward Wolstonecraft 
As previously stated the Governor Sir Thomas Brisbane, 
F R s was the president For many years the Governor 
of Australia and later of New South Wales up to 1874 
was alwavs the president nnd some of the earlier ones, 
Uke Sir f Brisbane and Sir W Denison, FRS (after 
wards for a short time Governor^General of India) were 
men of scientific attainments who not only took a special 
interest in the society but attended its meetings regularly 
and contributed several papers * 

Some of the first papers read before the society were 
collected by His Honour Judge Barron Field, and pub¬ 
lished by John Murray in a book entitled ■ Geographical 
Memoirs of New South Wale* * and k is tateresfw to 
note that the subjects which engaged the^attentlon Of the 
member* in those early days are typical <tf the majority 
of the papers presented to tfap society ninety years late* 
eg the following were amongst those read lfi iBsa*-- 
(1) on the aborigines of New Holland ana Van Dtaffaft*? 
Land, by Barron Fleldt (a) on the geology of*nut of tbs 
coast of New South Wales by Alexander Imy (3) 00 
the astronomy of die southern hemisphere, by Dn 
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Humber. (4) on the maritime geography of Australia by 
Captain Philip Parker King, R N 
After a period of Inactivity the society was resuscitated 
la 1850 under die title of the 4 Australian Philosophical 
Society/’ instead of Australasian, because as the colony 
af Tasmania had been taken out of New South Wales in 
ifsc, the term Australasian was no longer applicable In 
lip the name was again altered this time to that of 
Philosophical Society of New South Wales a further slice 
of New South Wales having been cut off to form the 
colony of Victoria In 1866 by permission of H M Queen 
Victoria It assumed its present title of 41 Royal Society 
of New South Wales," and In 1881 it was incorporated by 
an Act of the New South Wales Parliament 
The principel reason for discarding the term 4 Philo¬ 
sophical was because the object and work of the society 
could not be considered as coming under the head of 
philosophy and as the ground covered by the Royal Sooetv 
of London was so well known *the then members decided 


to apply to the Crown for permission to use the more 
comprehensive title of 4 Royal this title had already 
been granted to the corresponding society In Tasmania 
In later years the Philosophical Societies of Victoria South 
Australia, and Queensland also changed their names in 
the same way 

The society was not in a position to publish until 1862 
prior to that date some of it* papers were printed in the 
dailv newspapers and others up to 1859 appeared in the 
Sydney Afagatine of Science and Art several of these earlv 
papers are still of value apart from the interest attached 
to the efforts of the authors to do what they could for th* 
progress of science in a now country and all honour in 
due to the early pioneers for they worked under greit 
difficulties without the aid of libraries collections and 
modern instruments and appliances and at a time when 
It took from six to nine months to get a reply from home 
and their work should not be forgotten 

So early as 1851 the society endeavoured to encourag 
the development of the natural resources of the colon) by 
offering gold medals for the growth and production of 
madder cotton, and sugar and for the extraction of metals 
from colonial ores 

Later on to stimulate and encourage scientific research 
the society for some years, vir from 1883 to 1896 offered 
a medal (and a grant of 35 1 to help defray the expends 
of the investigations) for original researches and observa 
tlons upon certain specified subjects of which notice wu* 
given three year* in advance but after fourteen years' 
experience It was decided to discontinue these competitions 
The following list gives an idea of the range of the 
subjects —the chemistry of the Australian gums and 
resins the tin deposits of New South Wales the iron ore 
deposits of New South Wales the marine fauna of Port 
Jackson the silver ore deposits of New South Wales on 
the origin and mode of occurience of gold-bearing vein* 
and of the associated n*ineral» influence of the Australian 
Climate in producing modifications of diseases on the 
Infusoria peculiar to Australia anatomy and life-hUtorv 
of the Platypus and Echidna anatomy and life-history 
of Mollusca peculiar to Australia tho chemical composition 
of the products from the so-called kerosene shale of New 
South Wales 

The society now awards one medal only vis the medal 
which was established together with a lectureship in 
memory of the late Rev W B Clarke F R S amongst 
•Jw non-resident recipients of this medal have been —Sir 
Richard Owen FRS, 1878 Prof George Bentham 
FH S 1879 Prof Huxley, FRS 1880 Prof James 
Dwight Dana 188a Baron von Mueller 1883 Alfred R 
Selwyn FRS 1884 Sir Joseph Dalton Hooker 1885 

From 1866 to 1875 the papers read before It were pub 
Hshed under the title of 44 Transactions " but this was 
considered rather pretentious and in 1876 they were 
brought out as the 4 Journal and Proceedings as an 
mutual volume later they were issued, for a few years in 
perm and this method has been revived 

The volumes of which forty three *have been issued 
Wurjr in Oise but those for the last thirty years run from 
loo to more than 600 pages They are well printed in 
md typtf on good paper and well Illustrated 

The papers naturally are for the most part, devoted to 
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Australasian subjects those upon astronomy, meteorology 
geology, mineralogy botany ethnology water supply and 
irrigation and similar matters bulk most largely some 
of the papers are and will remain of permanent interest 
The first eleven volumes are out of print and are difficult 
to obtain but fortunateU the. volumes have been width 
distributed to public institutions and societies in all parts 
of the world, so that anyone really interested can generally 
manage to refer to them 

It is not proposed to give any specific account or review 
of tho recently published volumes inasmuch as abstracts 
of all the principal papers read have appeared in the 
columns of Naturu month by month during recent >ears 
under the head of Societies and Academies 1 he 
volume for 1909 has been issued in four parts instead of 
the single annual volume in tin hope that its ustfulms* 
may be increased and the oouii} is to be congratuHt d 
upon having done so 

In 1875 a series of sections was inaugurated in order 
that the members might be able to nuit together for the 
discussion of matters of sci ntihe inter*, st with less 
formality than at the ordinary met 1 mgs of the society 
Nome of these were very successful and tluv helped to 
make the socict) more popular and the number of members 
rapidly increased to 494 th* I irgrst during it* history 
but of late years interest in the sections has decreased 
The medical section was a very active on* for several years 
and did uxt ful work until it w is sup* rxrdixl by the forma 
non of an outs id* md< pendent professional sociit) 

Ihe engineering section w nl tin present the only active 
one, und it is doing pxtr* meh good w'ork as shown hy 
the papers and proceedings appearing in the society * 
volumes it prnctlcnlU supplies all the advantages afford**! 
by an independent society and further has the use of the 
Roval Society s library meeting rooms printer office 
staff A*c without anv pxlra substriplion 

Most of the othpr section* will probiblv re awaken to 
their former activity in due course The sections are — 
A mathematics phvsics astronomv nuteorolugv Ac 
B chemistry and mineralogy and their application to th 
arts and agriculture C g* ologv and pal-vontologv D 
botany and zoologv h microvcopu nl science V geo 
graphv and ethnology C literature and the fine arts 
including arihtkilurt H niriln.nl seienic I sanitary 
and social scipnre and stutistus J mginecrlng science 
K economical science 

The soclptv distributes its pubhntion* to about 400 
similar societies institutions and public libraries not onlv 
to all parts of th* British Empire Europ* and America 
but to China Japan Mexico the Philippines Straits 
Settlements Chili Peru Muuutius Brazil Ac and in 
almost all cases receives publuntionx from these places in 
exchange At one time the society und rtoolc the collection 
and delivery of scientific publications for othpr Institution* 
In New South Wale* but this Is now done by the Covcrn 
m* nt Bureau for Smnlifk rxrhnngos In addition to the 
exchange of publuntions the sotietv end* nvours to main 
tain touch with si i* nhfir workers in oth* r parts of the 
world by appointing 1 limited numlnr (f non resident nun 
of science as honor ir\ itirmls rs the society has h id 
special pleasure in the acceplam of its honorary memUsr 
*mp bv such men ns Darwin Hooker \\ illnce and other*, 
who have done scientific work in Austral* in and Orrann 

In addition to its ordinary me* lings the socn t\ arrang* s 
for series of popular lectures to whirh friends of the 
member* are freely invited md short course* of lectures 
tire alto given upon the giology of Australasia known as 
the C larke lectures founded in memory of tlu Rf v \\ B 
Clarke FRS a former pr salt nt of the societv who 
gave a large part of a long life to geological research in 
Australia 

It also give* an annual conversazione which Is held a 
the Unlver*it\ on mfount of the extmsiv and suitab 
accommodation afforded b\ it ™ tht conversazione Is verv 



open for the occasion and suitabh txhlbits of n*w 
apparatus and specinuns are shown in th* m as will as 
experiments and practical illustrations where possible 
Lecturette* are given upon rmnt discoveries or matter* of 
Interest 
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bsuall) some of the visitors attending the lectures and 
conversazione become sufficiently interested to Join the 
society and become useful members the University also 
profits in turn as the conversazione enables many persons 
to see it and learn what it is doing who otherwise would 
not have in opportunity 

The society does not restrict itself to work which is 
done by its own members but where possible it is 
always willing to assist others eg it greatly assisted 
in the formation of the Australasian Association 
for the Advancement of Science, it also took an active 
part in the foundation of a marine biological laboratory 
near the entrance to Sydney Harbour which unfortu 
nately was required a few years afterwards by the Covern 
inent for defence purposes and it is to be hoped that the 
trustees who received compensation from the Government 
will see their way before long to start a mw marine 
station and laboratory it has on several occasions brought 
matters of importance under the notice of the Covernment 
where legislation has been necessary for the good of the 
public health the preservation of the native flora and 
fauna also for the assistance of scientific exploring expedi 
tmns in the Ant iretic and elsewhere and in other similar 
matters and it has holped m the extension of the British 
Scion a Guild in Australia 

For many y ears it has been one of the main objects of 
the society to get together a good library of the principal 
Biitish American French German and other scientific 
journals and it now has complete senes of many of these 
som» by purchase others by gift nnd in exchange for its 
own publications so that taking the limited resources of 
the society into account quite a creditable and useful 
librarv has been gradually built up Without *u*h books 
of reference the research student is at a great disadvantage 
and the society regards the formation of such a reference 
library as of equal importance to the publication of papers 
read before it 

In 1878 the society obtained possession of its present 
freehold premises in Flizabeth Street Sydney Since then 
it has twice idded to them, in 1896 and again in 1905 the 
last time it was to increase the accommodation required 
for the growing library and also to provide accommodation 
for kinJred societies by sub-letting some of the rooms not 
immediately required to them at low rentals in this way 
it affords fas was stated in an article on the Australasian 
Association for the Advancement of Science, Nature, 
December 30 1909) some of the advantages enjoved by 

the b ngltsh societies In Burlington House 

The Parliament of New South Wales has generously 
helped the society for some years for several \ears the 
Government printed the society s annual volume of papers 
and proceedings of late years in place of printing the 
volume it has contributed 10* per annum for each 20s 
of the members subscriptions but in spite of this the 
society s income !s insufficient to enable it to undertake 
many things it would like to do for the advancement of 
science nnd it finds difficulty In carrying on its present 
efforts 
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*T*HF general meeting of the American Philosophical 
1 Society was held at Philadelphia on April 21-33 mid 
w<, have been favoured by the secretaries with a report of 
the proceedings The afternoon of April 23 was devoted 
to a svmposlum on experimental evolution the principal 
papers being given bv Prof H S Jennings, on inheritance 
m non-sexual and self fertilised organisms Mr G H 
Shull on germinal analysis through hybridisation and 
Dr G B Davcnpdrt on new views about reversion 
At the session on April aa the following were elected to 
membership ^-Residents ol the United States Dr S E 
Baldwin Dr F G Benedict, Dr C F Brush Dr 
D H Campbell Dr W E Castle Dr G B Gordon 
Dr D J Hill Dr H C Jones, Dr L Loeb Mr J 
Metrca Dr R C MaUaurln FRS Dr, B O Pierce 
Dr H I Reid Dr J F Rhodes and Dr O W 
Richardson Foreign residents Dr A von Baeyer 

Madame S Curie Sir David Gill KCB FRS Dr F 
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In addition to the symposium on evolution 
papers were presented Brief summaries of the content* 
or a few of these papers are subjoined 
Physical notes on Meteor Crater, Arizona Prof W F 
Magle Meteor Crater is a vast crater situated In Coco* 
mno County Arizona formed b> the Impact of an iron 
meteorite or group of meteorites Scattered specimens of 
these meteorites (the Canyon Diablo slderite* and the 
shale ball siderites) are found around the crater but 
the main mass has not yet been found It probably is 
burled 1000 feet below the surface (1) The Canyon Diablo 
iron shows a magnetic permeability not very different from 
that of cast iron The shale ball iron seems to be gencr 
ally similar to it in Its magnetic properties Several 
observations indicate an Intrinsic magnetisation peculiarly 
arranged In the shale ball iron Tne magnetic field of 
the crater shows no local peculiarities such as would be 
expected from the presence of a large continuous moss of 
iron The inference is (hat the mass is fragmentary 
perhaps intrinsic ally magnetised and also perhaps largely 
oxjdised (2) The distribution of the ejected material and 
the inclin it ions of the exposed strata around the crater 
wall show a remaikable symmetry with respect to u nearly 
north and south axis This symmetry iven in details 
appears in holes made bj bullets in a suitable mass of 
compacted powder ihe inference is that the crater was 
formed by a projectile (3) The mass ejected is estimated 
at 330 million tons The energy used to lift it out of the 
hole is a negligible fraction of the energy expended Most 
of the energy expended was used in crushing the rock 
Vn estimate based on the assumption that the powdered 
sandstone was heated to a^oo° C would indicate an ex 
penditure of 925x10'* ft tons of energy Taking 

even thing into account it seems reasonable to estimate 
in all nn expenditure of hoxio 1 * ft tons of emrgy 
Taking this for the energv expended and estimating the 
probable velocity of the meteor as lying between three and 
foi tv -tight miles a second the mass of the meteoru group 
would ho betwetn fifteen million and sixty thousand tons 
The size and shape of the crater lead one to estimate a 
mass larger than this lowest limit and the final estimate 
is that the mass is 400 thousand tons and that its vt locity 
was from eighteen to twenty miles a second 
The conversion of the energy of carbon into electrical 
imigy by solution in iron Prof Paul R Hevl It Is 
found that carbon dissolves in molten iron with a Hbera 
turn of energy which by providing a suitable negative 
element may be obtained as an eiutric current The 
electromotive force thus developed has not vet been 
definitely determined but is probably not more than one 
or two-hundredths of a volt There is no possibility of 
compounding this electromotive force with the accompany 
ing thermal effect as the two are opposite in direction 
The one fluid theory of electricity Prof b F Nipher 
The author has shown in a former paper that what have 
been taken for discharges from the ^positive terminal of an 
electmal machine are really optical illusions The posi 
tive discharge is really an inflow of the electrical dis¬ 
charge which flows outward from the negative terminal 
This is in harmony with the one fluid theory of* Franklin 
With this paper he presents photographic plates showing 
the discharge from its first stages until the disruptive spark 
appears These plates fully confirm the former conclusion 
that there is no positive electrical discharge The dis¬ 
charge comes from the negative terminal and goes to the 
positive The Illusion which has led to the idea of a 
positive discharge is compared to one which might prevail 
if Niagara Falls should suddenly recede from take Ontario 
to Lake Erie It might deceive us into the idea that there 
had been a positive discharge into Lake Erie 
The past and present status of the tether Prof A. G 
Webster The history of the conception of the luminiferous 
®ther was covered from the time of Newton and Huyjhns 
to the present For the last nundred years the belief in 
the tether as necessary to transmit light has been universal 
Lord Kelvin devoted most of f ^ls nfe to establishing Its 
properties The various mechanic <4 theatres were suc¬ 
ceeded by Maxwell • successful electromagnetic theory 
confirmed twenty years later by the electric vgtoe* expert 
meats of Hertz To explain astronomical fberration and 
the phenomena due to the earth t motion, Maxwell** theory 
seweN strained find waft perfected by Lorenjs Up 
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classic experiment of Michelson on the apparent fixity of 
the tether of the earth in it* motion was explained b> 
Lorents, though by the violent assumption that motion 
changes the dimensions of bodies nnd that the local tinu 
of a moving observer is different from that of an observer 
at rest From this comes Einstein s principle of relatwin 
which profoundly modifies our ideas of space and time and 
leads many radicals to abandon the nether 

The tetner drift Prof Augustus Trowbridge Prof 
1 rowbridge spoke very briefly upon the general qui stion 
of relative motion of matter and the tether nest to point 
out that in spite of the experimental work of various 
Investigators wc are still in doubt as to whether the earth 
in Its motion through tether filled space entrains the tether 
tn its motion or not Next he explained in what respect 
the experimental method adopted by Prof Mendenhall and 
himself differed from that of former investigators so a 
to be free from the objections whuh have rendered the 
previous work Inconclusive 

1 he effects of temperature orf fluorescence and phosphor 
escence* Prof E L Nichols A summary of observations 
on the fluorescence and phosphorescence from temperature 
of liquid air to ordinary temperatures showing that the 
thoor) of I^nard is inadequate to correlate all the faus 

Infra red and ultra violet landscapes Prof R W Wood 
Photographs taken with infra red and ultra violet usin^ 
appropriate absorption screens show greatly altered con 
trasts thus some substances which are white when 
viewed b> ordinary light appear black when photograph* d 
with ultra violet light By such photographs It may b« 
possible to obtain additional details concerning the surface 
markings of the moon and planets. 

The cause of epidemic infantile paralysis Dr S Flexner 
A report on the experimental study of pihom)elitis in 
monke)8 which has fielded a large number of Important 
facts relating to the spontaneous disease in man The 
nature of the virus hot been discovered many of its proper 
ties have been ascertained some of its immunity effects 
have been established the clinical and pathological 
peculiarities of the disease Iihvp been elucidated and a 
basis has been secured on which to develop measures of 
prevention 

Dermal bones of Paramylodon from the asphaltum 
deposits of Rancho I a Brea near Los Angeles California 
W J Sinclair This paper describes the mode of occur 
rence shape and microscopic structure of the skm bones 
of an edentate animal from the Los Angeles asphaltum 
beds These bones which are small pebble like elements 
In the skin resemble closely similar bones occurring in 
a piece of skin found In a cave at Last Hope Inlet Fata 
gonia They ore also known to occur in Mylodon a 
genus of ground sloths formerly living in North and South 
America As the structure of the skin bones in Mvlodon 


Is quite different from what it is In Grypotherium the 
form from the Last Hope Inlet locality It was a matter 
of interest to -find out to which of these genera the speci 
mens from the asphllt showed the closer resemblance 
Thin sections of the bones were cut and these prove that 
Paramylodon from the asphaltum beds is almost Identical 
in the structure of the skin bones with Grypotherium a 
contemporary of early man in Patagonia 

A note on Antarctic geology Prof W M Davis It 
is well known that fossil plants have been found In various 
formations in the Arctic and Antarctic regions indicating 
the former prevalence there of a much milder climate than 
that of today Our prepossession naturally favours the 
present polar climate as having been the ordinan or 
normal polar climate of all geological time but inasmuch 
as milder climates have sometimes occurred it is eminenth 
possible that they and not the present rigorous climate 
mav have been the usual polar climate through tfie geo* 
«gflcat ages Hence a peculiar interest attaches to studies) 
of the minute structures of stratified formations particu 
larly of such as are of continental origin for from such 
studies it may welt be possible to determine climatic con 
dltlons even !n the absence of fossils. 

Some recent results in connection *ttb the absorption 
spectra of solutions Prof H C Jones The absorption 
metre of dissolved substances are not simply a function 
t* the nature of the substances but also of the nature of 
Uie solvents When a salt like urenyl chloride is dissolved 
Is we have one spectrum in water •«**b*r in 
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alcohol still unoth< r in acetont and a spectrum in 
glycerol which is very different from any of the above 
Ihe only way in which we can account for these results 
is in terms of the solvate theory The different solvents 
combine with the dissolved substance and form solvates 
having very different «ompositions Fhese affect the 
resonance of the vibrators that art the cause of light 
absorption differently and tons -qui ntl> the absorp 
tion in the different soUcnts is diff n nt Ihe second 
point upon which stress is hid Ins to do with the action 
of one acid on the salt of another acid In terms of 
prevailing chemical theont wlun a salt of one acid Is 
treated with a smalt amount of mother acid a part of 
the salt is transformed into the ilt of the second acid 
\\ 1 tli the addition of more and mor of the free acid more 
and more of the initial s tit would puss over Into the salt 
of the second and In such solutions we should expect to 
have the bands of both salts otturrmg simultaneously with 
var>Ing intensity depending upon the amounts of the two 
salts present The fact is that uh n a salt is treated with 
a free and wc have neither the hands corresponding to 
the Initial nor the final salt pr sent but bands occup}ing 
positions intermediate bctwu.11 those of the two salts and 
these bands tan be made to otcupy anv intermediate posl 
tion by suitably varying the amount of the free acid relative 
to the salt 1 his shows 111 it between the initial salt and 
tht one finall) formed there i* a serif s of intermediate 
compounds or systems corresponding to the various post 
tions of the bands The number of reactions showing the 
above relations is not small and this raises the question 
whether chemical reactions in general arc not much more 
complex than is usually represented by our chemiral equa 
tions which deal onlj with the initial and final stages 

Suppression and extension of spore-form at ion in Fi^rr 
betel Prof D S Johnson The mt*resting feature of 
the structure of the flower in this plant is the presence of 
male flowers female flowers and flowers bearing the 
organs of both sexes on three separate kinds of spikes 
but flowers of each sex often heir some rudiments of 
organs of the other sex l*his shows that while some 
flowers arc apparently of one sex onl> they really possess 
in some degree the power to develop the organs of the 
opposite sex In other words the cells from which the 
flowers arise are capable of forming the organs of both 
fiexes and the fact that one sex only is formed is prob 
ably due to some influence internal or external affecting 
the cells at the time that the flowers are being Initiated 
Fxperlmcntn! work on certain plants has shown that a 
change In the light or soil supplied to apparently unisexual 
individuals mai churl the organs of the other sex also to 
appear This seems char evidence that both sexes mm 
really be present in all apparentlj unisexual plants but 
that sometimes one sometimes the other of those is sup¬ 
pressed or fails to become eudent The only plants of 
which this seemingly cannot be true are those well known 
unisexual plants like the sago palm cottonwoods and 
willows In which each individual b<ars onl> male flowers 
or only female flowers >ear after joar throughout the life 
of the plant Another case is that of one of the mosses 
in which it has been shown by Noll that the sex remains 
constant for thirty generations when male or female plants 
are propagated by budding 

Solar activity and terrestrial mngnrlu disturbances Dr 
I A Bauer A recent examination of the times of 
beginning of magnetic disturbances as recorded at 
observatories over the entire globe showid that without 
doubt magnetic storms do not begin nt absolutely the 
same Instant of time as heretofore believed Instead they 
progress around the earth the times generally increasing 
as we go around the earth eastwardlv for the quick and 
abrupt disturbances which are usually comparatively 
minute in their effect on the compass needle the complete 
passage around the earth required from three to four 
minutes For the biggrr efforts or for the greater mag 
nehc storms the rate of progression is slower so that It 
would take them half an hour or more to get around the 
earth completely There i» thus introduced a new point 
of view in the investigation of the origin of magnetic 
storms In addition to nogatueU charged electrified 
particles coming from the sun to which recent thfojrte 4 * 
sought to attribute our m ignetir storms but which th** 
author found n ould produce r ff* cts not in harmunv with 
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those actually obaeived we also receive radiations such 
as the Rbntgen rays, for example which ore not deflected 
by the earth’s magnetic field, as they do not carry electric 
charges Their chief effect will be to Ionise the gases 
of vfhlch the atmosphere is composed t e make the air a 
better conductor of electricity Ultra violet light has the 
same effect It is known that a small part of the mag 
nettc forces acting on a compass needle is due not to 
the magnetism or electric currents below the earth a 
surface but to electric currents already existing in the 
atmosphere and which the speaker showed were brought 
about by the atmosphere cutting across the earth lines 
of magnetic force In its general circulation around the 
globe If the regions of these upper electric cui rents are 
at any time made by some cause more conducting elec 
tricity will be immediately set in motion which in turn 
affects our compass n«-edles This new theory called the 
ionic theory of magnetic disturbances satisfactorily 
explains the principal features of magnetic storms As 
the currents get tower down in the atmosphere their 
velocity is checked so that Instead of taking but three 
to four minutes to circulate around the earth as do the 
higher currents It mnv take them half an hour and more 
however their actual effect on the magnetic needle would 
be greater because of their coming nearer to the earth 
I he theory also opens up the possibility of accounting for 
some of the other changes and variations experienced b) 
the earth s magnetism and likewise has a bearing on the 
peculiar formation of the magnetic fields In sun-spots dis¬ 
covered by Prof Hale 

Magnetic results of the first cruise of tho CarncLte Dr 
L A Hauer The non magnetic vessel Carne^tc com 
pleted on February 17 the first cruise, covering in all 
since September 1 1909 8000 miles Special tests made 

at Gardiner k Bay Long Island and at Falmouth England 
proved conclusively that there are no corrections to the 
magnetic Instruments of the kind encountered on vessels 
in which more or less Iron occurs in the construction 
Thus In a single voyage errors could be di*rlos<d in the 
compass charts used by mariners on their Iramatlantir 
vo\ ages between New \ork and England of importance 
not alone from a purely scientific standpoint but from 
that of practical aod safe navigation as well The errors 
found bv the Carnegie in the declination at \anou* points 
along the track followed by the vessel amounted on the 
average to about t degree—an error which persisted in 
the same direction for long distances \fter leaving 
Falmouth the Ctmcgt* headed for Funchal Madeira I 
From thence she sailed to Bermuda and finally arrived 
at Brooklyn on February 17 In spite of the unusually 
adverse conditions frequently met with during this first 
cruise more or less extensive magnetic observations were 
secured almost dally The errors of the compass charts 
were found In general even more pronounced for the 
southerly half of the cruise vU Madeira to Bermuda 
than for the northerh half and were again shown to be 
systematic In their nature Some of the charts were in 
error a to 3 degrees For the entire cruise important 
corrections were also disclosed for the magnetic charts 
which give the lines of equal magnetic dip and of equal 
magnetic force The Carnegie is now being fitted out for 
a circumnavigation cruise of about three years In the 
nreantime the magnetic surveys of unexplored countries 
are pushed on so mat It Is confidently expected that by the 
vear 191$ the general magnetic survey of the greater part 
of the globe will have been completed in sufficient detail 
to permit the construction and issuing of a new set of 
magnetic charts 

On the distances of red stars Prof H N Russell 
Comparison of the parallaxes of stars derived by the 
author from photographs taken at the Cambridge Observe 
tcu\ (England) by Mr A R Hlnks and himself and their 
spectra determined at Harvard under the direction of 
Prof Pldcering shows a marked correlation between 
spectral type and parallax The proportion of orange and 
red stars (types K and M) among those of large proper 
motion and especially among those shown by direct 
measurement to be our near neighbours Is very much 
greater than among the general run of stars of the same 
apparent brightness Conversely stars of the same 
apparent brightness and proper motion are, on the average 
nearer to us the redder they are It follows that these stars 
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are Intrinsically fainter the redder they are, |ha reddest ones 
b*tng on the average only one-fiftieth as bright as the safe 
On the other hand many bright red stars (soot as Arcturtts^ 
are at great distances, and are actually at least 100 tjnes as 
bright as the sun AU this can be explained on the hypo¬ 
thesis (now well established on other grounds) that the 
reddest stars are the lowest In temperature With she 
latest determinations of temperature and surface bright¬ 
ness it appears that the fainter red stars are somewhat 
smaller and presumably denser* than the sun while the 
brighter ones are very much larger than the sun, and 
presumably of very small density The latter clots prob¬ 
ably represent an early stage of evolution and the forme? 
the latest stage that can be observed 
A standard system of photographic stellar magnitudes. 
Prof E C Pickering Since 1879 about two million 
photometric observations of one hundred thousand stars 
nave been mode at the Harvard College Observatory 
rhe results published in vols 1, llv , and hex of the 
* Harvard Annaih fumfth a standard scale for deter 
mining the brightness of the stars in all parts of the sk> 
according to a uniform system The general introduction 
of photography in nearly all departments of astronomy 
has created an urgent need for a similar scale to give the 
photographic magnitudes of the stare The two scales 
will differ since red or >ellow stare will always give fainter 
images The scale proposed will be the some for white 
<tars as the visual vcalc Three methods ore adopted In this 
work for determining the photographic brightness—first 
correcting the visual magnitude by the class of spectrum 
secondly bv measuring with great core the photographic 
brightness of a sequence of stars near the North Pole and 
superposing this photographically on the stars to be 
measured thirdly by attaching to the object-glass of the 
telescope a small prism a second image of each star five 
magnitudes fainter than the principal image, is formed 
All three of these methods are In user on a large scale at 
the Harvard Observatory and it is hoped that, as the 
result of many thousand measures a satisfactory solution 
of the problem will be found 
Some interesting double stars Prof Eric Doolittle The 
many thousand double stars In the sky may be divided 
I Into two classes There are some In which the two stars 
: are not really near each other but merely happen to He 
! in the same direction as viewed from the earth and there 
are others which form true systems composed of two suns 
revolving about their common centre of gravity In the 
latter case measures show that one sun revolves about the 
other in on elliptic orbit It often happens that a very 
few measures of such a system secured at certain optical 
times throw unusual light on the nature of the motion and 
the siae of the orbit This is especially the case when the 
companion star apparently ceases Its motion in one direc 
tion and begins to move backward and also when the 
companion is passing nearest the principal star Several 
diagrams were shown describing measures of this kind 
which had recently been secured * An account was also 
given of the discovery of a very close double star during 
its occult ati on bv the moon 


THE ROYAL OBSERl ATORY GREENWICH 

P EAD at the annual visitation of the Board of Visitors 
^ on Saturday lost, the Astronomer Royal a report of 
the work done at the Greenwich Observatory during the 
year ended May 10 contains many Item* of general interest 
On the transit circle the new centra! UUunlnatlqp was 
further compared with the annular illumination of tm field 
and it was found that, With the latter, transits were observed 
0-241 earlier than they are with the new form Six stars 
from Newcomb’s Fundamental Catalogue are obaervsd each 
night In order to connect the observations of the meAnce 
stare for the Oxford Astrographic Zones with any system 
that may ultimately be adopted by the Permanent inter¬ 
national Committee f\ t 

Observations of the diurnal changes of lovel and nadir 
during 1909 showed that changes of level werj leas atyt 
of noettr slightly greater, than the means fot itayrigc* 
The lunar obsemuons with transit circle and gfcaalmuth 
are In good agreement and, for 1908 show the mean 
error Of the tabular place to ip ta $ A Off 
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doo* In NPD The moon was observed on 146 days 
during the year and observations of Mars and of 
Halley** comet, in and out of the meridian, were also 
Secured* 

Double stars and planetary diameters were measured 
with the a8-inch refractor 150 of the pairs having separa 
dons less than o*5 f and aq6 pairs less than i-o r 

With the 26-inch refractor 146 planetary photographs were 
secured including slaty two of Mars taken between Julv 
S3* 1909 and May 14 for an investigation of Its orbit 

Planets satellites and comets 1909a, b c (Halley s) nnd 
e were also photographed with the 30-inch reflector among 
these were twelve photographs of Saturn and Phoebe 
thirteen of Jupiter and J viii and forty four of Hulley s 
comet The tint photograph of J vm during this opposi 
tion was secured on January 19 and the observed correc 
don to the position given by the Cowell-Crommi lin 
Davidson orbit was only 7* this satellite has now per 
formed one complete revolution since its discovery A slight 
elongation of the images tak< 4 i with the 30-mch reflector 
was attributed to a small shift of the mirror cell and has 
been completely eliminated by rounding the ends of the 
supporting screws and making hollows to receive them 
in the bed on which the cell rests A 6-inch lens kindly 
lent by Mr Franklin Adams for photographing the 
extensions of the tail of Hallev s comet and a prismatic 
camera for photographing the spectrum were attached to 
the 30-inch reflector but the bright twilight and low alti 
tude of the comet prevented the latter observations 

The work on the Greenwich astrogrophic zones being 
complete the 13 inch astrographlc refractor was employed 
until April for cometary and various other photographic 
observations Since then it has been used for photograph 
log the astrographlc zones +25° to +31° originulh 
allotted to the Oxford Universit\ Observatory The stars 
on these chart plates are also to be counted at Greenwich 
as are also those on the catalogue plates which are being 
re-taken for the purpose For photographing Halley \ 
comet a new Ross lens of 4 Inches aperture and 16 Inches 
focal length has been attached to the 10-inch tinder of the 
astrographlc Instrument 

Of the 3-07 days difference between the perihelion passage 
of Halley s cornet nod the date predicted by Drs Cowell 
and Crommelln one day has been accounted for in a re 
discussion of the perturbations during 1838-49 but the 
farther discordance of two days is as yet unaccounted for 
ljy any attraction of known matter in the solar system 
The observations show that none of the other elements 
was so much as i' in error 

During the period dealt with by the report the sun was 
photographed at Greenwich on 194 days and the Roval 
Observatory contributed 171 days towards the record for 
1909 which Is now complete with the assistance of the 
Dehra Dffn and Kodalkanal Observatories except for two 
days In th s work the Cape Observatory now replaces 
the Royal Alfred Observatory Mauritius and the hope is 
expressed that the yearly record may be made up almost 
entirely from the plates taken at the two Royal Observu 
toriea Greenwich and the Cape during March their record 
was complete except for one day 

The magnetic observations were carried on as usual but 
the registration of earth currents was discontinued at the 
end of 1909 because new wiring was found to be necessary 
and was considered unjustified owing to the disturbances 
produced by the electric trams* &c 

For 1909 die principal magnetic results were — 


Mean declination 15 47*' W 

„ 1 j«;s 

ti dip (3 inch neediest 66 - 53' 57* 

Two days of greater * and six days of 4 lesser ” dis 
tuirbance were registered by the magnets 
The reductions of the meteorological observations are 
complete to date, /md show that the /nean temperature of 
MK>9 48*6* 1* below the <K)ea^ average 1841-1905 
The rainfall for the year ended April 39 was *773 inches 
above tffco average and the number of rainy days 
the highest for many years 

yifee performance of the chronometers tested was satis¬ 
factory* and fa future non-magnetic watches are to be 
rtdptved and submitted to the same tests as the chrono- 
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meter watches A new trial of box chronometers com 
menced on Juno 18 and the next trial of pocket chrono¬ 
meters and chronometer wutifus will commence on July 30 
1 The time-signal service was also satisfactory and the per 
form a nee of the Westminster clink ( Big Ben ) left little 
1 to be desired On 41 per c*.tu uf the days Its error was 
less than o-ck on 77 per cuit loot than 10s and on 
98 per cent less than 2 oj» it n ver f \cceded three seconds 
The vacancy on the />er*onnrI caused bj the rtslgnation 
of Dr Cowell lias not yet h«N.n filtrd and in closing the 
report Sir William Christie tenders his hearty thanks to 
the staff for their loyal roopirition in the prosecution and 
extension of the observatory s work during his tenure of 
the office of Astronomer Ro>al Although the work has 
been enormously extended during thi past thirty years the 
financial provision for it hi* bet n increased b> onh 2200/ 
per annum 


4 CRICl r I Tf HAl RESEARCH 
'T'HE need for widely ext ndtd farihtus for agricultural 
*■ research is being more nnd more recognised both by 
men of science and by our ndmimstr itive authorities At 
the last meeting of the exicutive rommiltee of the British 
Suence Guild a memorial to the Prime Minister on the 
subject of rescurch in agriculture was approved The 

President of the Board of Agriculture and Fisheries has 
now appointed a committee to id vise the Board as tp how 
agricultural research may be best t ncouraged and improved 
Lastly a society has been incorporated to secure the 
development and ext< nsion of the wvi stigutions inaugurated 
and endowed by the late Sir John Lawcs These are all 
excellent indications that a cktirmined and united effort 
Is to be made to place agricultural practice upon a scientific 
basis and to secure for thi British farmer all the help 
sce is able to provide 

The committee appointed b\ Farl Carrington to advise 
the Board of Agriculture on all scientific questions bearing 
directly on the Improvement of agriculture will deal 
especially with the methods to be adopted (a) for pro¬ 
moting agricultural research in umvi rsitios and other 
scientific schools (ft) for uding wnntific workers engaged 
in tho study of agricultural probhms and (c) for ensuring 
that new scientific discoveries ar utilised for the benrflt 
of agriculturists 

The committee will consist of tin Duke of Devonshire 
Lord Reay Sir Fdward Thorpe C B IRS Mr David 
Davies M P Dr J J Dobbie F R S (principal of the 
Government Laboratories) Prof J B 1 armer F R S 
Dr S F Harmcr 1 * RS (keeper of zoology at the 
Vatural Histon Museum) Dr R Suwurt MacDougall 
(technical adviser in zoology to the Boird of \griculture 
and Fisheries) Mr T H Middleton (one of the assistant 
secretaries to the Board of Agncultuie nnd Fisheries) Mr 
Spencer P Pickering F R S I leut Colonel David Prain 
C I E F R S (director of the Ro>al Botnmr Cardens 
kew) Mr H S Stavibv Hill MP Mr Stewart Stock 
man (chief veterinary officer of the Board of Agriculture 
and Fisheries) Dr J J H Teall F R S (director of the 
Geological Survev and Museum) and Dr David Wilson 
Mr Middleton will act as chairman of the committee and 
one of the officers of the Intelligence Division of the Board 
nill act as secretary ^ , 

A meeting of the Society for Extending the Rothamsted 
Experiments was held at Rothamsted on June 16 under 
the presidency of the Duke of Devonshire The societv 
has been incorporated with the object of obtaining 
additional fund* for the development of the agricultural 
investigations which have been carried on so long under 
the late Sir John La we* and ihe t awes Agricultural Trust 
which he afterward* founds The immediate object of 
the society is to obtain a sum of 5000/ in order to secure 
about 3oo Acres of land adjoining the present experimental 
fields and erect thereon the buildings required for feeding 
experiments with the crops undtr investigation 

An apodal for subscription* towards thus securing a 
small self-contained farm for the Rothamsted Experimental 
Station is now being ciiruhted and at this meeting of 
the society a first list of domtmn* was reported from the 
Duke of Devonshire Lord Tvcngh Sir J T Brunner 
Colonel F H Carlile M P Mr J F Mason M P and 
Mr J Martin White amounting to 1450I 
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CHM//S 7 fli AND PHABMACO THERA 
PEVTICS 

'V HE Hurter memorial lecture delivered recently 

A before the Livoipool Section of the Society of 
tlumical Industry, by Dr C A. Keane* on modern latro- 
chemUtry (Journal of the Society of Chemical Industry 
Liverpool Stxtion April 15) Dr Keane traced tne 
development of various synthetic products used in 
pharmmv ami dlmusiied the rt latlonn of ph vriotogu al 
propertits to Mtructure so far os they may be said to be 
known He illustrated his discourse by three typical 
groups of compounds—the antipyretics derived from 
p-aminophenol the hvpnoths dtrived from malonyl urea 
and tile local anesthetics related to cocaine Referring 
to the first group he showed that the toxic properties 01 
ami nophenol ma> be reduced and its antipyretic action in 
rrensed by introducing radicals into the hydroxyl and 
amino groups lie polnred out the importante of a 
sufficiently stable combination to resist decomposition by 
the acid of the gastric juice as otherwise the rndicil is 
split off in the stomach with the production of tht parent 
subutunre The practical outcome of these invtsti^utians 
has led to the recognition of phenacetin as the most suit 
able for medicinal use 

Among the substitutes for salicylic acid as an anti 
rheumatic he mentioned sak)l (phenyl ester) aspirin (acetyl 
salicylic acid) and salophen (saticyl acetaminophenol) sub- 
Ktames which being stable towards acid pass through the 
stomach unchanged^ but are subsequently hjdrolysed by 
the alkaline pancreatic Juice when the constituents begin 
to exert their specific effect Passing on to the hypnotics 
veronal and sulphonal and their analogues it wns observed 
that each contains a hypnotic group in which alkyl radicals 
(R one of which must be ethyl) are nrcessan to produce 
hypnotic action 
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Dr Keane then gave an account of cocaint iht nature 
of the groups which are responsible for local antithesis, 
and the successful application of this knowledge to the 
production of new drugs such as « and 0 eucaine ortho- 
term stovaine novocalne, holocaine, Ire 

The address concluded with a table of statistic giving 
the quantity of synthetic drugs imported from Germany 
(the seat of the industry) to this country whith on six 
drugs alone amounts to- about so tons of the value of 
ib 000/ annually 


THE BEGINNINGS Ob HUMAN SPEECH 
A N interesting attempt by Dr C Tauber to trace human 
“ speech back to It? first beginnings appears in Globus 
for May 12 (Bd xcvii ) For this purpose the writer 
classifies the simplest conceptions and the sounds repre 
sentlng them into six divisions, as follows —(1) m + 
vowel meaning liquid food (e g milk, melt Germ 
Ge-mDse Arc) (11 ) p (b or v) + vowel solid food (s g 

bread Germ Futter Lat pants, 4 c.) (Ill) n + vowel 
sometimes sn fluidity («g Lat navi* Germ nasi, snow 
fee) (iv) dental+vowel, sometimes st f wood or forest 
(eg timber Germ Stunt throne Germ Tanne 4 c) 
(v) liquid+vowel feeding or drinking place (eg Glc 
libadlon lake. Germ Loch, 4 c) (v]j guttural+vowel, 
animal world (cow Lat caper Germ Hund 4 c) 
bor each division Dr Tftuber draws up a table of 
derived Ideas represented by the same root-syllable in 
various Indo-Germanlc languages «g under (1) we find 
Mama Term Mutter on one side and Germ Meor I,*t 
marc Arc on the other From mater mother is derived 
th* idea qfcto feed and from that, again the conception well 
fed farm It must be confessed that considerable ingenuity 
Is required to trace the connection In some instances but 
the author freely owns to setting forth speculative results 
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It is A|grtnely interesting to note that thfte tut Sound 
wear with the same force in map? non-lado 
n*^languages, for instance (I) m+vowel in 
HebreapMmanna (food) maim (water) ipfttftr (tain) 
m&hal (wine mixed with water) in Bantu languages mo« 
water occurs very frequently in compound words also in 
Chinese (in Siamese n-am) in the form mu in the Ural 
Altaic languages (lungus and Manchurian mu-kaw water 
Japanese umla*sea a-mo»rain), ma meaning water 
rain or drink is widespread in the Australian, Polynesian 
and Malay languages the Eskimo have the word muk for 
%ater I he derived conception mag =* large occurs in 
Caucjftic Ural Altaic, and Dravldlan languages Instances 
from Semitic Caucasus and other languages are also given 
for the other five sound-categories Dr Tfiuber would like 
to see his scheme worked out and amplified and the 
Ursprachr established beyond question after which it might 

oints at which the great 


be possible to ascertain the pou 
linguistic branches differentiated 


ASSOCIiTlD\ Ob TFACHERS IN TFtHMCiL 
INSTITU 1 IONS 

’T*HE annual conference of the Association of Teachers 
A In technical Institutions was held at Birmingham in 
the Birmingham Municipal lechnlcal School on Friday and 
Saturday, June 17 and 18 In his address the president of 
the association Mr j Wilson Battersea Polytechnic 
emphasised the importance of scientific and technical educa 
tion to industrial progress As an example of this it was 
pointed out that owing largely to the limited appreciation 
of technical education by the Fnglish manufacturing world 
us a whole nearly alt the chief industrial developments of 
the last twenty years are either of German French or 
American origin or commercial development The present 
national and municipal expenditure on technical education 
in Great Britain is approximately one and a half millions 
steillng per annum This U very small when compared 
wllh the gross annual output of the engineering and 
chemical industries alone amounting to about 258 million* 
per annum Mr Wilson discussed the position of the 
Undon polytechnics with reference to the London Unl- 
veisity He considered that anv diminution in the effective 
facilities now offered by the polytechnics to the working 
and lower middle classes to participate not only in 
advanced technicol education but in higher and university 
education would be a grave retrograde step 

In a paper read at tne afternoon session by Dr Price of 
the Birmingham Technical School on The relation between 
the technical school and the university it was pointed out 
that generally speaking the average technical student how 
ever highly qualified he may be bv previous study and experl 
ence cannot possibly attend the university owing to the 
high fees and cost of maintenance In reply to certain 
criticisms bv Prof Meldola and Sir William Ramsay on 
the value of evening instruction it was stated that at the 
piesent time many evening students rn technical Institutions 
are taking courses in the highest branches of technical 
knowledge with advantage to themselves and to the Indus 
try with which they are connected In Birmingham for 
instance there are men holding responsible positions who 
have received all their scientific training In the evening: 
classes at the technical school Many drawbacks In the 
highly valuable system of external examinations of the 
Ixmdon University coufd be obviated if a satisfactory system 
could be devised by means of which technical Institution* 
of sufficient standing could be affiliated to the local umversi 
ties Manv of the larger technical schools are weU 
equipped and have a highly trained staff which is able to 
and does carry out research 

A number of general resolutions on technical education 
wore passed dealing with subjects such a* —<«) the co¬ 
ordination of education In the primary Secondary dhd 
continuation schools with technical school work (b) the 
necessity for the provision of technical education of a more 
advanced and more highly specialised plpiracter than exists 
at present (r) technical schools to be aJlowqfl to develop 
their work as highly as local requirements demand 
(d) urging upon the Government the desirability qf appoint 
fng a Royal Commission to Inquire Into the need for the 
01 ganisatfon of technical education throughout the ooUfltry 
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KEW A KD^EsKDALE MUIR OBSERl 
AND THE METEOROLOGICAL O 

arrangements recently concluded betwcei 
CommfrwiGners of H M Treasury the Royal Society 
the National Physical Laboratory and the Meteorological 
Office the administration of the work of the Kew Observn 
torv In so fur uh it In concerned with observational and 
-experimental work In meteorology and geophysics will bf 
transferred to the Meteorological Office as from July 1 
The Kew Observatory will be the central obwrvutory for 
the office All communications respecting that side of the 
work of the observatory should thenceforth be addressed to 
the director of the Meteorological Office Kew Observatory 
Richmond Surrey 

By another provision of the arrangement the adimnistrn 
tion of tho observatory at hskdalt Muir will be assouatinl 
by the Ro\ul SociUy with the Mtteorologual Ofhu_ inst ud 
of as heretofori with thf* Nalj^hul Physical Laboratory 
In th< conduit of the administration of the obxervitorn* 
the director of tilt Mi t( orologiuil Ofluo will liu\r tin 
assistance of an ulvisorv committee—the. (. assiot Com 
nPttee appomti*d by the Rovnl Society to administer tli 
funds of tnc ( nxxiot 1 rust representing nn endowment of 
10 coot vested in the Rovnl Souety in 1871 by Mr J P 
C usxiot 


n 



One of the provisions of the new scheme i» that the 
superintendents of the three obst rvatorics—Kew 1 skdale 
Muir and Valencia—under the direction of the Meteor 
ological Office shall be appointed by the Mf teorologn al 
< ommlttep upon tlu nomination of the Cuhsiot Commit it e 
On this nomination the ippomtmentx of Dr C Three 
h R S us superintendent of the Ccnlrul Observatory and 
of Mr G W Walker of h skdale Muir Obxervatorv have 
be-en continued bv thi Meti orologn ill Committci Dr 
Chret has further toon appointed issi f int-direitor of 
obsrrvatorics for the Meteorulogual Office Mr J T 
Cullum remuins superintendent of V ilenna Observatory 
J hp work of testing instruments now carried on nt Kew 
Observatory by the National 1 hyskal I aboraton will be 
removed to Teddington a*, soon as tht necessary prov sion 
for its transference cun lie made lhe laboratory will 1 

retain the well known K O mark for use with thos tlax <s 
of instruments which have hitherto been rest<*d at the 
observatory lor the time being the work will he carried 
on at the observatory as a department sepuratc from the 
observational work but under the superintendence of Dr 
Chree Communications respecting this side of thp work 
should be addressed to the director of the National Physical 
Laboratory Observatory Department Richmond Surr \ 


INDUSTltlll WORK JM) F/)r7Cl7/OAM/ 
DEVELOPMENT 1 

T OCAL authorities have tried in various ways to secure 
" in their work fo* further education the cooperation 
of employers of labour In their areas Under present 
industrial and educational conditions great importance 
attaches to any action taken by employers either in in 
creasing tHeir employees opportunities for attending 
technical classes or m urging, and granting practical 
recognition to the gain which systematic study in sui 1 
classes brings to workmen who attend them In tqoj th< 
Board prepared a circular describing some of the more 
fruitful efforts which had been made in securing the o- 
operation of employers in these and similar ways and the 
Issue of this circular stimulated further efforts of the kmi 
in various parts of the country It is now generally 
r «COgnised that one of the duties of managers of technical 
schools is to establish and maintain the closest possible 
relations with those under whom their students arc 


The development and strengthening of the relation 
which the work of $he teaching institution bears to the 
P^ttlce and to the commercial aspects of industries may 
do much to promote industrial progress, and it is not 
unreasonable to expect that In making their arrangements 
with their younger workpeople employers should give 
•ome consideration to the conditions necessary for the 
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work of the school Individual employers and group* of 
employers huve in practice found it compatible with 
economy of produuion m trade workshops to allow some 
reduction in the ordinary working time to those of their 
employees who attend approved mursc* of instruction in 
technical schools Ihe usual combination of workshop and 
school in the preparation for industrial work assigns the 
evening only to school and requires the young worker 
during the day to give full time attendance in the work 
shop It is true that even in these conditions larj»e 
numbers of students tnve m yde great progress in their 
technical education 1 or students of energy strength 
and ability ovtning closes luvt afforded and still afford 
opportunities of advancement in knowledge which when 
coupled with the experience of practical work of men 
and of commercial conditions which thi y ncquirt in their 
daily occupations enablis thnn to qualify for positions of 
responsibility in the industries t\enin^ classes have 
Indeed provided an open nvenw for tali nt—an avenue by 
which not a few have advanced to po ltions in whnh they 
have done marked strvlei for tin industri il welfare of the 
country Where howevir studu liavi to be carrud on 
in evening classes alone they ire subject to difficulties 
which in all cases retard thi tu lent ind in m in\ eases 
dishearten him before he In obt lined even such know 
ledge of principles an hi r quir s if he is to be an intf 111 
gent handworker Ihi movcnii nt toward an extension 
of the opportunities for part tim study during the day is 
therefore one which may have far reaching results 
The forms in which addition'll facifiti x for school work 
are afforded differ consult rably the nnm caust of this 
variety of form is that tlu conditions of diffirrnt tr ides 
vary considerably both as to the nature of the p irt taki n 
in the work by youn^ workmen ind as to the continuity 
of the demand for work throughout the \nr 

l here are now however in ucrexsful oper ition courses 
of part time study under irr ingi nu nts involung turn off 
from tho works for such ju rind as out or two afternoons 
a week one da\ a we<k thne dnjs a \v t k or It im\ 
be daily during two months of a slaik period of the vmr 
In all cases of this kind thi luthoriti s of thi local 
t chnical school arrange tours s of instruction for the hours 
nt tillable and that instruction is definitely related to the 
requirements of the group* of students in attendance 
Under these conditions tin students hnvt the advantages 
of class Instruction in th dijtime and they cm without 
strain supplement this by home work in the evenings and 
vtt have time throughout the vnr for >thcr interest* 
Part time study in tht day in this way his been proved 
possible and of much advantage in ionnection with 
engineering and building trades with painters work with 
plumbers work and other tr*id«s 
Coupled with schemes of thix kind as wpII ns in con 
nection with the ordinary evening school svxtfin there 
have been established in man) pM cs sihohrships or other 
facilities by which promising students may divot* longer 
pvCKxU entirely to study—periods in some cuses six months 
in other* one two or even three years 

Dicre can be no doubt th'it the mt n nsr of dnv classes 
for part-time students will do niuih to advance techmrnl 
education Such an Imre in would not be costlv for in 
most towns there huve now to on provide d tt 1 hmcul schools 
on a scale commi nsurate with the dc mand for specialised 
technical instruction in the evening and during the day 
these schools are generally but httli utilised The 
extension of suih day work giw^ ocnsion for a better 
division of the time of tcchnnal t» at hers ami thus makes 
it possible for school authorities to obtain greater value 
for their expenditure in retaining the services of well 
qualified teacners , . ... 

The possibilities Involved in even a slight redistribution 
of the hours young people devote to work and to instruc 
tlon respectively arc so important that it is of special 
value to have good tests of what can bo attained in this 
way In actual practice without disturbance of economic 
conditions The arrangements made in connection with 
day clasaefl recognised under the Board s regulations affprd 
numerous examples of methods by which employer* of 
labour and local education authorities have been able to 
work together In providing special claws adapted to a 
particular trade or industry and to local conditions of 
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employment end detail* of IK ■tick instances of part* I 
time day work may be Indicated, here ■* . 

In a town In the north of England a number of appren 
ticee are tee free from their employment at certain time* 
90 that they may attend classes which have been specially 
arranged lor them in the local technical school In engineer 
Ing and allied trades the oourses extend over two sessions 
of eight month* each studeats in their first year attend 
for one morning and one afternoon a week and those in 
their second year for two afternoons a week, or four 
hours in all. The fees are paid by the employers the 
apprentices pay for books ana materials, but receive their 
wages for the periods of absence from work granted to 
enable them to attend the classes The time spent b> 
apprentices in attendance at the day classes is counted in 
their term of apprenticeship, and preference is given by 
the employers In filling vacancies In their works to those 
who attend the classes The employers are represented on 
the governing body of the technical school 

The local education authority at a railway centre in 
the south of England has provided in the technical in*tl 
tute classes for engineering apprentices In the employment 
of the railway company The apprentices are allowed to 
attend a four >ears s course arranged In the case of the 
first year of Instruction for si hours for one morning a 
week and in the case of the second and third and fourth 
>ean for 3} hours a week, spread over two mornings 
Again at a railway centre in the north of England the 
technical school carries on a course on the construction 
and management of the locomotive to meet the require 
ments of engine drivers firemen and engine cleaners the 
instruction here is for two hours on one morning a week 
and is given by teachers who are district locomotive fore* 
men 

In a centre of chemical manufacture we find special 
arrangements for the instruction of trade apprentices of 
large engineering and chemical works In the case of one 
firm the employers reauire that their empkvs ees shall 
attend an evening school until they are nineteen years of 
age but some of the apprentices of this and of another 
firm are allowed to attend for instruction for four hours 
on two afternoons a week for forty weeks in the yeir 
during the last two years of their apprenticeship without 
loss of wages during their absence from the works at the 
classes the employers pay the fees and attendance at 
these classes Is regarded by them as a very important part 
of the apprenticeship 

In a large industrial centre the local education authorit) 
has provided apprentice dav courses for engineering 
plumbers work and painters and decorators work the 
various rounds range over two or more years and meet 
for One whole day a week throughout the year Seasonal 
periods of less pressure or slackness of work are peculiarly 
liable to occur in summer in some departments of the 
building trade such as painting and plumbing, and accord 
Inglv the same authority has succeeded in establishing a 
suitable special summer course for plumbers who cun utilise 
the opportunity in order to improve their knowledge And 
efficiency by attending on four full dnvs and two half davs 
weekly throughout a complete month for instruction In 
subjects cognate to plumbing 

Again in the case of a closet) related trade (gas-fitting) 
where however the conditions of work are somewhat 
different another local authority has arranged that boys 
uho are under training to become gas fitters may have 
the advantage of concurrent technical education In the dn\ 
time The bovs attend at the local technical institute for 
three hours on each of three afternoons a week The 
Instruction they receive Is In continuation and development 
of their previous work at the public elementary school and 
includes Fngllsh workshop arithmetic and mechanical 
di awing 

Among the advantages of close relations between school 
authority* and the employers of the students who attend 
the schools not the least is the increased confidence with 
which school authorities can advise their pupils—especially 
voung pupil*—as to the studies they ought to take up In 
the arrangements made for giving such advice there Is 
room for great Improvement at present It is not possible 
to sa> more than that this Is an essential feature in all 
*rhemes of evening-school work that succeed in securing 
targe and continued attendance of pupils 
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UNIVERSITY AND h&UCATIONAL 
INTELLIGENCE 

Camwudgx—T ht following are the speeches delivered by 
the PubUc Orator, Dr Sandys on Tuesdays June 14, « 
presenting Sir OUver Lodge principal of the University of 
Birmingham and Prof William Henry Perkin professor 
of organic chemistry in the Victoria University of Man¬ 
chester for the degree of Doctor In Science honoris 
cauta — 

Adest vir sclent!arum phytlcarum in regions quadam 
cosiest 1 mvestiganda ism per annos triginta pmclbr* 
meritus qul praesertim aethers Ilium exploravlt per quem 
soils steuarumque lux et calor inunemorablle pec 
spatium confestlm sine uito phaenomenorum terrestrium 
impedimenta, in orbem terrarum nostrum transmlttuntur 
Idem dlligenter inqulslvit fulgurum vis electrics quomodo 
fila teetorum securitati InservTentta percurrat, quamobrem 
tublto descrat Inde progf^ttu* etiam vim elcctricam non 
a liter quam tucem undnrum more movert eo ipso tempore 
argument!s idoncis owtendebat quo vir quidam insignia 
Henri cue Herts! us lllud lpsum experiment!* comprobavit et 
Maxwell!! nostri vaticination?* veras esse demonstravit 
lure igitur optimo Regia Scientlarum Societos numisma 
lucis et calons leglbus investlgandls proposltum huie 
potfv'imum viro donavit lure optimo not quoque et have 
et alia eiu« menta plurima admiratr eundem inter sclent! 
arum doctor?* nostros honoris causa coltocamus Eum 
certe qui Anglia in media, ipslus Vole an i in domo dllecta 
Sapient! ae sedem serenam nascentem fovlt crescentem 
adluvit etiam nostra Mater Alma vOltu benlgno respiclt 

Praesentatur vobis Universitatls illlus novae praeses 
dignissimus, rcrum naturae explorator fellx eques mslgnls, 
Oliver I-odge 

\bhinc annos quattuor et quinquigiuta unus e nostratibus 
fiuvat glonori) primus omnium indicavlt etiam e liquore 
paeo qul carbonis fossills e bitumlne exsudat colores 
quondam roseo* posse exorirl Utinam etiam lnventl tarn 
pulchrl repertorem HluKtrem purpura nostra decorare nobi* 
rontlgisset! Laetamur tamen patris tam lllustris In fliio 
jmtlgni random labor!* patientlmn eundem scientist 
eundem veritatls amorem slmpltcem sincerumquc agnoscere 
Vir in experimentis e labor and 1* sotlertiulmus in experi 
mentorum Interpretation? perspicacissimus (ne pluru com 
memorem) non modo narcotin am lUam quae papaveris 
In succ est sed etiam rerum naturae odores quosdam 
suatissimo* artlficio suo aemulatu* est Viro tali idcirco 
praesertim grata lamur quod el propter labor?* elu* 
assiduos primuni a Socletate Regia Londlnlensl numisma 
nurrum don a tarn esl deinde Victorians in Unlversltate 
Mancumensi vlri hums e studlls novam giorlam adeptae 
catnedra nova constitata Laetamur denlque tot coloiun) 
Inventor!* filium in eadem scientlarum provincia explora 
torem felictm honoris causa purpura nostra vestltum 
vMere 

Duco ad vos sclent!ae chemfcae professorem Mancunl 
ensem nominis magni heredem magnum Wnietmum 
Henrlcum Perkin 

I eeos —At a meeting of the council of the University 
held on June 15 the following resolution was passed — 4 

The council record their deep sense of the honour done 
to the University by the offer of a fund raised as a 
memorial to the late Sir George Llvetey for the endow* 
ment of a professorship of applied chemistry relating to 
the coal-gas and fuel Industries The council grat^fultv 
accept the offer and hereby establish a Llvetey profanor 
ship of coal-gas and fuel Industries subject to the con 
dltfens prescribed in the deed of gift submitted 01V behalf 
of the donor* or the Llvetey Memorial Fund ” The fund 
referred to amounts to about 11 000I and has been 
collected from corporations companies and private donor* 
associated with the industries with Which Sir Gpafge 
Livetey was so honourably connected 

London —At a meeting held on June 13 the Senate re* 
elected Dr M J M Hill^F R fc Astor professor of 
mathematics, to be Vice-Chancellor of thw University for 
a second term of office vix until June, 191 1 

OxroRo —Th* electrical laboratory presented" to the 
University by the Drapers 9 Company* and erected On the 
north side of the University Mipetun at f cost $>f r 
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was op nod in the presence of a large company on June 21 
■The Muter of the Drapers Company Mr K R Hetcher 
(upon whom the degree of Doctor of Civil I-aw honorts 
causa was conferred) made the presentation of the labora 
tor> and the Chancellor (Lord Curzon) acknowledged the 
gift in a speech In the course of which he said that eight 
years ago when a stnterm nt was -drawn up of the needs 
of the Umversit> a very prominent place was glvni in it 
to the need for a laboratory for the W^kehnm professor 
of ph\sics and onl> three jears igo when trie Vim 
C hancellor and he wrote their first letter to the Press on 
behalf of the appeal for the re-endowment of the l m 
verslti they summed up the requirements of the Umvprsit\ 
in this respett in the laconic phrase We need nn ilei 
trlcal laboratory Oxford necd(*d it not merel\ to enable 
the professor to gi\e thi best tr at lung to candidal s for 
honour degrees hut also to enable him to keep in touih 
with the most modem scientific discover by the pursuit 
of Independent resrnnh with the ltd of the most recent 
appliances and also of course# to providt opportunity s 
for similar investigations 1 > outsidi people He would not 
however like an\one to go n\\ i\ with the ide i that # ven 
after this splendid gift the scientific requirements of the 
University were exhausted Thi departnimt of chtrmslrv 
both in respect of temhirs and of laboratories was quite 
unfit for the gre it institution to whirh it belonged He 
was sure also tint in the department of rnginfermg 
science a laboratory \v is badlv wonted 


CortrMBU Umvfkmty has umferred its dortor it« of 
science on Sir William White K C B F RS 

It is announced in Science ih it Br\n Mawr Collige has 
obtained mone\ sufficient to pav Its debts and in addition 
50 000/ which entitles it to the appropriation of 50 000/ 
of the ( eneral Lducutlon Board Hie sum raised h\ the 
Alumna Association was 60 Roof which is to be used for 
the (iidowmrnt of rh urs in mathemaius Fnglish and 
economics 

IHK Imperial l mvrr it\ ( ongress whith will be li Id 
hi 1 ondon in 1012 in hfcelv to be one of great import 
ince and of far reaching influent All tli univer ities of 
the Fmpire are to be Invited to send r pres ntati\ s to th 
ongress and the Invitations arc being issued In th nam 
of the Universities of I ondon Oxford ind C imbridgf 
while th« University of I«omfon will ha\e thi dut\ of 
organising the congress It has been suggisted that 1 
preliminary meeting of representatives of British unmrsi 
ties might be held next year with the m w of prepirlng 
materials for the congress Dr R D Roberts formerh 
T ellow of C larc College Cambridge and om of the 
registrars of the University of I ondon will act ns 
vxretarv of the congress 

As announced alreaili the third International Congr>s 
on Nhool llvgiene is to be held in Paris on August 2-7 
next Hie organising committ# < f ( n at Britain and 
Irel ind of which Sir fiauder Brunton Bari F R S is 
president is appealing specially to all who were associntid 
with the London congress in 1007 to attend the Tans 
meeting Travelling and hotel irconunodutlon are heini, 
arranged by the committee at moderate charges and full 
particular# concerning them can be obtained from Mr 
Durne Mulford assistant secretarj 90 Buckingham Palaci 
Road SW Ihe general meetings of the congress will 
deal with uniformity of method for physical examination 
in schools sexual education and the training and appoint 
ment of the school doctor The other business of thi 
congress will be done in eleven sections dc ding with tv r\ 
aspect of the question of securing the health of thr te icher 
and pupils in schools 

The John* Hopkins University Register, 1909*10 which 
has reached us from Baltimore contains an interesting 
historical statement Irom this we find that the original 
endowment of the University amounted to a little more than 
fioo ooof. This sum has been supplemented by several gifts 
Including thd endowment fund of 191b amounting to 
aoo 000! and the John W McCoy fund df 100 oool The 
income-bearing funds have a * book value ' of 916 oool 
The real estate and buildings, books scientific apparatus 
*hd general equipment are valued at 380 oool The total 
value of the assets of the Umversln Is thus about 
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i 30000 oi In- June 1 quo Xhe ( eneral hdumuon Board 
offered to contribute 500001 towards the endowment of 
the Uni verity provided the Institution is able to secure 
150000/ on or before December 31 next It Is expected 
that the conditions of the gift will be met by the date 
specified The legislature of Mon land recently made 
an appropriation of 5000 1 a year for 1911 and 191s 

We have received a copy of a syllabus for the teach 
mg of science of home affairs drawn up by a committee 
of the Association of Teachers of Domestic Science in 
conjunction with certain teachers of chcmistr) and hyglem 
Ihe object of the syllabus is to indicate a course of 
instruction up to a matriculation or school leaving 
standard suitable for girls in a secondary school Ihe 
course is designed to include those portions of elementary 
ph)sics chemistry hygiene and physiology necessary for 
the proper understanding of the scientific principles under 
King home management It is hoped that courses some 
what on the lines of those suggested in the s\Uabus will 
In the future be generally adopted in girls secondarj 
schools thereby bringing about a much needed correla 
tion of the scicnie teaching with the instruction in cookery 
work laundry work &c Hie committee suggests the 

desirability of the inclusion of this modified si lertce course 
as one of the optional subjrcts for girls in the scheme of 
examinations held by the authorities now conducting public 
examinations of a matriculation or school leaving 
standard 

I hf Rojal (. mnnmsion <11 l nivn ii\ hduntion in 
I ondon has issu# d Us first r port which consists of the 
minutes of evidence tnktn up lo \pnl iqm It will be 
remembi n*d th U th lommissicn r wi r ippomted to 
inquire into tVw working of th pr *si nt nrgmisition of the 
University of l^ondon ind into fib r f u llities for idvanu d 
<duration (general prof# ssion d md t <hnictl) existing in 
Ixmdon for person of 1 th r si x abov secondur\ rliool 
ig# to ronsider whit provision hould e\i r in 1h# metro 
polls for umversiU teaching and r# < »r«h to mnkp mom 
mendatlons as to the relations whi h he uld in ronx# qu# nre 
subsist between thi Lm\ersit\ if Ixmdnn th< imorporit d 
lollcges the Imperial Colii g <f S( ien 1 md J ethnology 
th# othei schools of th t mv r itv md tin \ irious public 
m htutions and bodies comrrmd md furthi r to recont 
ni nd as to nnv ilnn h of con titulion md org inisation 
which appear d sirible 1 gud b ing hid to the facihlies 
for education and r sc nth which the m tro|M)lis should 
afford for specialists ind uKuued ludenl in ronneition 
with the provi ion txistin*, in oth r pirl I ihe United 
Kingdom and of our d munion ht\ond lb kph fn a 
1 ttcr to the Timer of J tin 17 I rof M J M 11 ill A tee 
Chancellor of the l nn r itv of I 1 ndon punts nit th it 
m nddition to the t\id nri dr uU publish d further 
e\idence from per on npr m riling th r \i w h Id m th 
l mversltv will be submitted to tin R 1 d f 1 mnnssion and 
suggests thAt it would be w II to u fw nd judgment md to 
ibstain from drawing coiiclu an fr mi th# vuli n e now 
av d I able until the wholi mqiuri hi 1 n conpht u mi 
tin commission has I tied its final r^por* 


SOCITTIFS AND ACADEMIES 

London 

Royal Society Tune 16 bit *r hdixid ( eikic K C B 
presldt nt in the chair - D Thoday hpinni ntil re 
start hi. h on vegi table assimilation md r spirnfion \I 
Som pxperlnunts on assimilation in the open air In 
thtse expermitnts Sachs s half I if dn wtight m thod his 
betn rmploied with inodific ition ugg' ted in n pr#\ ous 
paper for avoiding errors due to shrink igc of thi 1 anointed 
half leaves Turgid haves of i/tlianfh«^ amttius were 
found in bright sunltght to increase in dr\ weight 17 mg 
pi r hour per sq decim thus ^a hs s high vtlue is con 
finned Even a slight k»s of turgor howe%er was accom 
pained by n diminution 111 the rat of increuse For this 
high rate of assimilation n 1 if t# mperature of 23 C to 
24 0 ( Is probably requir d It is suggebtrd that Brown 
md F scorn be s low result* in bright diffuse light indicate 
that the stomata of Hellanthus lea\es open to their full 
extent only in light which is similar m quality to sort 
light and approaches it in intensity Deiaihed leave# of 
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Cataipa btgtumiotiUs when fully turgid Increased 5-6 mg 
per hour per *q decim in bright sunlight in this plant 
stomata occur only on the underside of theijeaf The 
effect of detachment from the plant iipdi the rate of 
assimilation is considered, and evidence is adduced In 
support of Sachs s assumption In the esse of H animus 
that concurrently with assimilation, part of the products 
of photosynthesis are translocated from leaves still attached 
to the plant—Prof Ronald Row and D Thomson A 
case of sleeping sickness studied by precise enumerative 
methods regular periodical increase of the parasites dis 
closed The enumerative methods referred to consist of 
modes of detecting blood parasites when very scanty and 
of counting them accurately The methods have been 

applied to a case of sleeping sickness in the clinic of Prof 
Ross in Liverpool for seventy three days continuously and 
have shown that the numbers of T gambiense in this 
patients blood undergo remarkable periodical variations 
about every seven to eight days The authors state that 
so far as they can ascertain though the numbers of 
trypanosomes had been known previously to vary from 
time to time, the regular periodicity revealed in their case 
appears to have been overlooked possibly owing to in 
sufficient methods of counting The authors report that 
numerous parallel researches are being conducted and give 
a chart —Dr C Todd and R G White The recogm 
tion of the individual by hiemolytic methods (preliminary 
communication) (1) The immunUatlon of the ox with the 
red blood corpuscles of other oxen gives rise to the forma 
tion of a haemolytic amboceptor in the blood of the 
Immunised animals (a) The amboceptor so formed is an 
isolysin but not on autolysin (3) The race of th animal 
appears to have very little influence on the r suiting 
hsemolvsins (4) The serum of an animal so treated acts 
very differently on the red blood corpuscles of different 
Individual oxen (5) The sera of different individuals 
similarly immunised differ from one another in their action 
on the corpuscles of different individuals (6) If the 
serum of a single Immunised animal be exhausted with 
excess of the corpuscles of one other individual rhe serum 
loses Its power of hamolysing the corpuscles of this in 
dividual while retaining the power of haemolysing the 
corpuscles of many but not all other Individuals (7) If 
however a polyvalerit serum be made by mixing the sera 
of a large number of Immunised animals and this serum 
is exhausted with the corpuscles of any one individual the 
scrum entirely loses Its power of hasmolysing the corpuscles 
of this individual! but remains strongly hmmolytic for all 
other Individuals not closely related to the individual the 
corpuscles of which were employed for the exhaustion of the 
serum (N B —It Is possible that exceptions may bo 
found but these have not yet been met with except in the 
case of close bloodrreUtiont) (8) The red blood corpuscles 
of any individual are thus characterised by a definite in 
dividuallty of their own and can be distinguished frpm 
those of any other Individual of the same species —F M 
Toisr and Prof C S llisrrifigton Receptors and 
efferents of the third fourth, and sixth cranial nerves 
Examination of the several extrinsic muscles of the eye¬ 
ball in the monkey* cat and rabbit shows that these 
muscles contain besides nerve-endings of the motor kind 
large numbers of receptive (sensorial) nerve-endings both 
in the fleshy port of the muscles and in the tendons* 
Investigation of these by experimental methods shows that 
all the receptive end-organs as well as the motor endings, 
donve their nerve-fibres from the third fourth and sixth 
nerve-pairs respectively These cranial nerves are there¬ 
fore not purely motor os generally supposed but are 
sensory as well as motor The number of afferent nerve- 
fibres they contain Is very considerable In addition to 
their sensory and motor supply from third fourth and 
sixth nerves these muscles and their tendons receive a 
small supply of nerve-fibres from the ciliary ganglion 
rhis clflary-gangllon supply Is largely, If not wholly 
vasombtpr in function and no evidence was found that 
It la In any way sensorial Nor does the fifth cranial 
nerve supply any sensory nerve-fibres to these extrinsic 
eye muscles The afferent divisions of the third fourth, 
and sixth cranial nerves are entirely proprioceptive in 
function the receptive organs they subserve are entirely 
proprioceptive —Sir David Sruoo, Captains A E 

Hamortoti and H R Bateman, and Captain F P 
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Maori* (Sleeping Sickness Commission of the Royal 
Society, 1908*9) ( 1 ) Trypanosome diseases of domestic 

animals In Uganda, 1 (ft) Experiment* to ascertain if 
cattle may act as a reservoir of the virus of sleeping sick* 
nese (Trypanosoma gambiense) (1) Tbp commonest 
trypanosome disease among cattle in Uganda Is caused by 
•a trypanosome of the ditnorphon type which Is probably 
similar to that sent from the west coast by Dutton and 
Todd under the name of T dsmorphon ana described by 
Laveran and Merrill, and rhomas and Breinl It seems 
now that probably Dutton and Todd s 1 ditnorphon it 
quite different from that which they eent to Liverpool 
under that name The original strain of T ditnorphon 
described by them had well marked dimorphic characters, 
whoreas the trypanosome sent to Liverpool was mono- 
morphic 1 here is some evidence forthcoming that the 
T ditnorphon as described by Dutton and Todd really 
exists, and has been described as occurring In north west 
Rhodesia by Montgomery and Kinghorn and also on the 
west coast In these ciScumstances it seems better to 
give the monomorphlc form which has up to the present 
been known by the name of T dtmorphon , a new name. 
It is a small trypanosome short and stout in form, 
averaging 13 a microns in length with a maximum of 
16*o ana a minimum of 106 It has no free flagellum 
and is restricted in its movements The conclusions are 
that —(1) there is an important trypanosome disease of 
domestic animals in Uganda (a) the trypanosome Is 
similar in morphology, action on animals and cultural 
characters, to T dtmorphon as described by Laveran and 
Mctmil and to Dr Edmgton’s trypanosome from Zanzibar, 
except that this trypanosome is not pathogenic to guinea 
pigs (3) the carrier is unknown but Is probably a 

*1 abortus possibly a Glosslna, and improbably a Stomox\ s 
—Clement Raid and E M Hold The lignite of Bovey 
Tracey In 1863 Heer and Fcngelly published In the 
Philosophical Transactions an account of these lignite beds 
and their flora Heer classed the lignite as Lower 
Miocene considering it equivalent to the Aqultanlan of 
France and to the Hampstead beds of the Isle of Wight 
These latter are now referred to the Middle OHgocene A 
statement by Starkie Gardner that Heer s Bovey plants 
are the same as those found In the Bournemouth beds 
(Middle Eocene) has caused the Bo\ey beds to be classed 
as Eocene In recent text books and on recent maps of tile 
Ccoiogicat Survey leaving a great gap in the geological 
retorti In Britain The authors researches have not sup¬ 
ported this view but tend to show that Heer was right 
the Bovey lignite being highest OHgocene, or perhaps 
lowest Miocene The authors made a collection In the 
Bovey deposits so far a* the state of the lignite pit**would 
allow in order to settle If possible the true age The 
results were unexpected for by using new methods they 
obtained a considerable number of species mainly Identical 
with well known plnnts of the lignite of the Wetterau 
which Is generally classed as Upper Oligocene In certain 
cases better specimens showed also that Heor's supjiosed 
peculiar species of Bovev belong to well-known forms of 
the Rhino lignite his Vitis brilannlca for instance being 
only a crushed seed of Vitis teutoniea Several curious 
new species were discovered including the earliest known 
Rubus a peculiar Potnmogeton and a new genus of 
Boraginem A study of the cone and leaf of Sequoia 
eouttstae proves that it is a true Sequoia and not a species 
of Athrotoxis 

Mineralogical Society June 7 —Prof W T Lewis, 
F R S president in the chair —A RumoII The occur 
rence of phenakite in Cornwall Phenafdte was unknown 
In the British Isles until the discovery by the tfithor Ip 
2905 of a tingle specimen at the Cheese wring Quarry, 
Limrinhorne Cornwall In 1906 he collected further sped 
mens showing numerous small but well formed crystals 
from a tin lode at Smith Phoenix Mb*, LlnkinhonM In 
an old Cornish collection acquired by hip la 1900 he found 
a specimen with ss many as forty fine crysta ls It was 
labelled 41 Topaz on Quartz from St Amies.* 1 Phenakite 
was also reccgnised on a specimen found about tits year 
1870 by Mr J H Collins at South Crofty Mine* IHofcrn 
Cornwall. Search at the Natural History Mtisepm anti the 
Museum of Practical Geology brought to tight other sjpdd 
mens of phenakite placed under apatite--Dr 0 r H 
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Iwtth (1) Phacolite from near Belfast Two types were 
desertbed. In the first the crystals were large (about 

10-14 nun across) and much striated and In the second 
they were small (about x-a mm across), but with plane 
faces 4 in both instances the crystals were twinned about 
the trigonal axis, the Individuals interpenetrating one 
another, and the forms present were r(ioh) <(3142), 
t(oiIa) i(oaai) Ihe measurements accord closely with 
the data given for ihabaxite (a) Ihe crystalline form of 
nitrogen sulphide Crystals of this rare substance have 
recently been prepared by Mr F P Burt University 
College London oy sublimation The constants obtained 
were a b c—0*8879 108480 £—90° 23' and the observed 
forms were (ioo), (010) (oox) (no) (I01) (011) (ioi) 
(a 10), (in) (lax), the last four being new The crystals 

were Invariably characterised by polysynthetic twinning 
about (Joi) A biaxial interference figure with strong posi 
tive double refraction was visible through (Ioi) — Dr C T 
Prior and Dr G F 11 •mltH A new arsenate and 
phosphate of lime and strontla from the Indian manganese 
deposits Chemical anal} sis showed that the mineral 
approximates to the arsenic analogue of apatite The 
crystals were not well formed but the physical characters 
so far as they could be determined accord with those of 
apatite The name fermorite after Dr I L Former of 
the Geological Survey of India who has made an 

exhaustive study of the manganese deposits is proposed for 
this analogue The presence of strontium which has not 
yet been detected in apatite is of Interest —L J Spsnssr 
A (fifth) list of new mineral names. 

Royal Meteorological Society, lane 15 — Mr H 
Melllsh president in the chair—J 1 Crslg England 
Abyssinia the South Atlantic a meteorological triangle 
The idea that there may be an organic connection between 
the annual or seasonal total of rainfall in western Europe 
and the amount of the Nile flood is no new one for in 
188a Prof Balfour Stewart gave reasons for claiming such 
a connection between the flood of the Nile and the flow 
in the Thames. More recently Colonel H E Rawsor has 
indicated a connection between the weather in South Africa 
and that in Africa north of the equator and in particular 
the Nile flood Dr G T Walker has found a connection 
between the monsoon rainfall In India and pressure six 
months previously In Argentina and Sir Norman 
and Dr W J S Lockyer have proved the existence 
of an inverse barometric relationship between India 
and Argentina. Dr W N Shaw nas also directed 
attention to certain correspondences between the velocity 
of the wind at St Helena and the Intensity of rain 
fall in the south of England and pointed out that in 
the steady current of the south-east trade wind we mav 
expect to find evidence of the throbbing of the afcrial pulse 
oonseouent on the greater or smaller supply of solar radia 
Hon mat reaches the earth and is transformed into kinetic 
energy Within the last few years an organised meteor 
ological service has bee® started In Egypt and the results 
obtained therefrom have enabled Mr Craig to carry out 
this investigation more closely He finds that there is a 
distinct tendency for the south-east trade wind of the 
South Atlantic to divide Into two branches the first con 
tinuing the general northward movement, and the second 
turning to the right and moving across into the interior 
of Africa He concludes that the moisture for the Nile 
flood comes from th$ South Atlantic and that an Increase 
in the velocity of the current will show itself in a propor 
tkmal Increase of the flood There are too many gaps in 
the velocity records for the summer months to allow of 
a statistical test being applied but it Is not Improbable that 
an intensification of the Transafricnn current is connected 
with a similar Intensification of the south-east trade wind 
of the Atlantic which as Dr Shaw has shown Is not 
Improbably connected with an Increase of rainfall In the 
south of England. 

Dcbum 

Royal Irish Aeademy Jane n.«*-Dr F A TsHeton 
president, In the chair—Miss M G UsskHh and R A 
PJMMIpa LtuccfuHt otsHvum the summer snow flake 
This welMmown garden plant is a native of Asia Minor 
and Europfc In mate countries St grows in swamps and 
tret marsh? meadows along river banks and on the shores 
of large lakes In England the plant has a wide range on 
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the southern rivers under exactly similar conditions The 
snow-flake has recently been found In Ireland growing 
spontaneously mid abundantly with exclusively native 
vegetation, along the banks of the Shannon the Slanpy, 
the Nore, and the Suir, and with surroundings and 
associates In no way differing from those prevailing on the 
Continent, where the plant has always been considered 
native 

Paris. 

Academy of Sciences, June 13 — M to 1I1* I icaid in the 
chair —G LI ppm an n \ brake for the balance in the 

form of a plumb-line A silk fibre stretched by a small 
weight is arranged so that it can be brought lightly In 
contact with the beam of the balance The osculations 
are thus rapidly reduced and the weighings rendered more 
rapid —Armand Qsutlsr 1 he action of hydrogen upon 
carbon monoxide the formation of water and methane 
Ihe action of water at a red heat on the sAme oxide 
Applications to volcanic phenomena Hydrogen and carbon 
monoxide commence to react at 400 C water and carbon 
dioxide being formed The production of water passes 
through a maximum at about 1200° C At higher tempera 
turcs some methane is also produced Carbon monoxide 
and water at temperatures between 500° C and 900° C 
give minute traces of formaldehyde —Paul Isbatisr and 
A M All ho The formation of the thiols and their decom 

position synthesis of the neutral alcoholic sulphides 
Starting with isoamyl alcohol the yield of sulphide in the 
presence of seven catalytic substances has been studied the 
best result (70 per cent) being obtained with thorla With 
phenol thorla again proved the best catalytic agent, 
although the ytela even with this reagent was poor For 
the catalytic decomposition of the thiols cadmium sulphide 
was used at temperatures between 300° C and 380° C 
The principal reaction was tht formation of the alkyl 
sulphide and hydrogen sulphide but some hydrocarbon 
was formed by a secondary reaction —r mile 
MarofuuKi New observations concerning the effects of 
the passage of the earth through the tail of Halleys 
comet A correction In the date mentioned in an earlier 
communication (May 30) together with some remarks on 
the appearance of the solar corona —MM Olrtrs and 
Porloa* A risumi of the observations on Halley s comet 
made at the Observatory of Ebra Spain Observations of 
the length of the tall showed a distinct diminution after 
the passage of May 19 A series of photographs taken on 
thirteen days between May 5 and June 6 brought out the 
changes in aspect and dimensions of the comet —D 
Iflnttls Observations of Halley s comet —J Balllaud 
and A Bo I not Changes In the nucleus of Halley s comet 
A detailed account of the change of the nucleus from 
elliptical to circular form and the appearance of a 
secondary nucleus —Lfion Autoniw The commutative 
groups of hypercomplex quantities—A Buhl The trans¬ 
formation of asymptotic series into scries of convergent 
Taylorlan polynomials —N tattykow The applications of 
the theorem of S Lie generalised—Rend do tausauro 
Opposed solid bodies—J Lo Roux Bending—J 
A moult The movement of a wire in space—Rodolphe 
Sorosui The thrust on the bearing surface of aeroplanes 
—Paul MoroMton The stability of magnetisation of lake 
pottery The method of G Folghcraiter for determining 
the sense and magnitude of the magnetic inclination by 
means of natural and artificial baked earth* depends 
essentially on the hypothesis that the magnetisation taken 
by the clay in the course of Its baking has not sensibly 
varied in the course of ages B> means of a study of the 
magnetic properties of the pieces from a single pot 
(Neuchfitel) the author comes to the conclusion that the 
method of Folgheralter is justified —M Barrs Some 
double sulphates of thorium —P Rowor*Jourd«In The 
oxidation of aluminium amalgam From a study of the 
gases evolved from the product of the oxidation of 
aluminium amalgam it is shown that there is present a 
mixture of aluminium carbonate find peroxide —P Mahlsr 
and E Olmrsn The examination of the liquids produced 
by the action of air on coal at temperatures between 1*5° C 
and aoo® C The liquid obtained by passing air over 
heated coal and cooling the issuing gas contained consider 
able quantities of acetic acid together with traces of fortnlc 
acid acetone, and methyl alcohol —P J Tsrbosrlssln 
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i Methyl *-etham>)!-c>clohexane —Marcel D«l4ptiM Some 
now cn*es of spontaneous oxidation with phosphorescence 
The compounds CH, O CS Cl C f H ,0 CSCU 
CH.O CS CH, and CSCl, 

all shun this phenomenon —H Ooult Remark on the 
nciditv of the derivatives of oxalacetlc and lhe«« tuuL 
urn be titrated with phenolphthalein as indicator either m 
alcohol or acetone solution — MM Brooq^svswu and 
hdmond Oaln The excretions of roots — Jtan Dsuiiol 
Mu* structure of the short old branches of sonu tr<^8— 
h Velssnst * The formation of acrolein in the 
■disc ise causing bitterness in wines The presence of 
this nldehydp in bitter wmea was conclusivi ty proved 
— ( QmmM The fibrin ferment —Miecz><sla\v Ox nor 
Biological analysis of the phenomenon of gpnern 
Hon in l ineut raber and Unfits lacieus lumn Mayst 
and l^iurcnt Maurstts The discovery of a bund rnve 
probably Neolithic at Montoulfcrs (H^rault) 1 ourteen 

huntan jkulls 'ind other bone* were found prnbaUk of 
Neolithic age — 11 Owlllomlnot Exposure in nu dn al 
rudlognphj with or without a reinforcing screen — 
Arinnnd P thom s The mechanism of ri*dtution in 
s abtllaria spinulosa — Jules Wtlsoh Jhe pent deposits on 
the ioi«t of the west of Frame — Carl StOrmai" Photo¬ 
graphs of the aurora borealis and a new method of 
measuring their altitude More thin 400 sucip sful photo 
graph have been taken of the aurora and b\ means of 
simultaneous photographs at two stations 4q kilometre* 
«p irl thf height has been determined The nltitud s found 
« r b»iwf n 50 and 100 k I lorn el res 
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A TREATISE ON ANTS 
Ants thetr Structure Development and Behamour 
By Prof W M Wheeler Pp xxv+663 (New 
York Columbia University Press, London Mac¬ 
millan and Co, Ltd 1910) Price 3is net 
ROM the classic work of Huber to that of Fore! 
our knowledge of ant life made comparatively 
little progress Forel’s remarkable researches how 
ever, gave it a great impetus and since then the 
Students of this most fascinating department of 
natural history have been numerous and their dis¬ 
coveries most interesting a 
Prof Wheeler who shows a most generous desire 
to do justice to other observers and has himself 
contributed much to our knowledge gives a biblio¬ 
graphy which occupies no fewer than seventy pages of 
his work 

The most comprehensive contributions he says, 
‘have been made by Forel and Emery but important 
work has been done by Adlerz Ernest Andrd, Bates 
Belt Bethe Brauns von Buttel Reepen, Ebrard, 
Escherich Goeldi Heer J Huber von Iherlng, 

J anet Karawaiew Lameere Lesp£s Lubbock, Mayr 
foggridge Reichenbach Reuter Rothney, Santscni, 
andSykes 

Yet for many years there has been no comprehen 
sive treatise on the subject Prof Wheeler who 
promises us also a systematic monograph which will 
no doubt be most useful, has endeavoured is he 
tells us, 

to appeal to several classes of readers—to the general 
reader, who is always more or less interested in ants 
to the zoologist, who cannot afford to ignore their 
polymorphism or their symbiotic and parasitic relation 
ships, to the entomologist, who should study the ants 
if only for the purpose of modifying his views on the 
limits of genera and species, and to the comparative 
psychologist who is sure to find in them the 
most intricate instincts and the closest approach to 
intelligence among invertebrate animals 
Chapter i the author devotes to Ants as Dominant 
Insects, * discussing their interest for man the prob¬ 
able causes of thgr dominance, the comparison of 
human and ant societies, the analogy between the ant 
colony and the cellular organism, the economic im 
portance of ants and their great Interest as objects 
of biological study 

He then proceeds to their external structure—the 
segmentation of the body, the integument, the head 
thorax, and abdomen In the third chapter he deals 
with their internal structure—the alimentary tract, 
the glandular system, the reproductive organs and 
poison apparatus, the circulatory system and fat 
body, the respiratory, and, lastly, the muscular 
system 

Hie fourth chapter is also devoted to the internal 
structure, and especially that of the nervous system 
and sense organs In chaptee v he takes up their 
developmenb—the care of the ytning, the egg larva 
pupa, tnd perfect insect, their*length of life and 
resistance to noxious influences. Chapter vi deals 
With polymorphism its extent and character, the 
NQ 3132, VOL. 83 ] 


phylogenetic origin and development, Websmann’s, 
Spencer’s, and Emery’s theories, the three aspects 
of flie problem—physiological, ethological, and 
psychological, and the explanation of the development 
of the worker 

The same subject is continued in chapter vi , and 
especially the origin of the worker, the relation of 
instinct to polymorphism, the differentiation in 
function as the precursor of differentiation in 
structure 

Chapter vhi deals with the history dj^Tnyrmecology 
and the classification of ants ix Widrtheir distribu 
tion, x with fossil ants, xi with habits, xii and xtii 
describe the various forms and structure of nests 
their characteristics, the method of construction, &c., 
xiv deals with the Ponerine ants whichf'the‘author 
regards as unmistakably primitive and the ancestors of 
the higher and more developed groups, xv is devoted 
to the driver and legionary ants xvi to the harvest 
ing ants, xvii to the relations between ants and 
vascular plants, xvui to the fungus-growing ants, 
xix to the relab on s of ants to aphides, scale insects, 
tree hoppers and caterpillars, xx to honey ants, 
xxi and xxii to ant guests and parasites, especially 
beetles, flies hymenoptera diptera mites and 
nematodes 

Interesting as these chapters are the next are even 
more so They deal with the extraordinary relations 
existing between ants of different species compound 
nests and mixed colonics ant parasites slave-making 
ants, degeneration as the result of dependence on 
others—a lesson, as he justly points out to our states¬ 
men and electors. 

In chapter xxvui the author comes to the sensa¬ 
tions of ants, different types of behaviour the senses 
as a basis for study, touch smell and taste, hearing 
and vision 

The ocelli which occur in the earliest known 
fossil insects are supposed to give an indistinct visual 
image of very near objects, but, as he says, this view 
is not yet clearly established ,, 

In chapters xxix and xxx Prof Wheeler discusss* 
the question of instinct, and concludes with five 
appendices, on (a) methods of collecting mounting, 
and studying ants, (6) key to the subfamilies genera, 
and subgenera of the North American Formicad*, for 
the identification of the workers, (c) a list of described 
North American ants, (d) methods of exterminating 
noxious ants, (e) literature 

Any one of these chapters would afford ample 
materials for review but this would involve too great 
a claim on the space at my disposal 

I will only say a few words on the concluding 
chapters, in which Prof Wheeler deals with the in 
stincta of ants (chapter xxix) and their plastic be¬ 
haviour (chapter xxx) 

He accepts the old scholastic distinction between 
* memory and 1 recollection, one being used 

in the sense of having ideas of absent objects, rather 
than in the sense of behaving differently to present 
objects because of past experience with them The 
dog shows clearly that he remembers his master in 
the Utter sense by displaying joy at the sight of him 
Can w« be sure that ne has remembered mm in the 
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format sense during his absence that is, that he has 
had a memory image of him? 

For my part, 1 cannot doubt this 

Prof Wheeler attempts to explain away the 
evidence on which good naturalists—Leuckart 
Romanes and others—have relied, and in several 
cases it seems to me that he does so satisfactorily 1 
do not myself regard the supposed case of ants drop¬ 
ping intentionally from ceilings on to food as definitely 
proved but when Prof Wheeler explains, or attempts 
to explain it away by suggesting that 1 it may be a 
much more frequent method among ants of clearing 
vertical distances than has been supposed one cannot 
but ask how it originated, and how it became 
so frequent 

The evidence indeed, is contradictory, and difficult 
to reconcile This applies not merely to the facts 
recorded by different observers I have myself met 
with cases apparently showing intelligence and others 
which seemed to imply the very reverse Might not 
houever the same be said in the case of man him 
self? 

In conclusion, I may say that the illustrations are 
numerous—nearly 300—well chosen, and most of them 
good Prof Wheeler is much to be congratulated on 
having produced an excellent work for which 
naturalists will I am sure be grateful 

Avkbury 


PRACTICAL METHODS FOR THE BIO 
CHEMICAL LABORATORY 
Handbuch der buyehemischen Arbeitsmethoden By 
Prof Emil Abderhalden I Erster Band allge- 
meiner Teil, erste Hdlfte Pp iv + 512 Price 18 
marks II Zwetter Band spezieller Teil erste 
Hdlfte Pp iv+496 Price 18 marks (Berlin and 
Vienna Urban and Schwarzenburg 190Q) 

HESE two volumes form the first consignment of 
a comprehensive handbook of practical methods 
for the biochemical laboratory, which is being written 
b> no fewer than sixty four contributors under the 
guidance of Prof Emil Abderhalden 
The second halves of each of the present volumes 
are promised shortly, and the third volume within the 
year When it is remembered that the editor is also 
engaged upon research work in the laboratory as well 
as his many contributors and is moreover editing 
an equally colossal work now appearing, one can but 
wonder at the rapidity of German cooking of literature 
of this sort 

It is a pity that the articles are not published 
separately, as monographs for those specially inter 
ested in the individual subjects for this would save 
purchasers buying a great deal of matter which they 
in most cases, do not want in order to possess a 
much smaller part of value to them 
As it stands the work has no general interest and 
while it may be serviceable in parts as a reference 
laboratory book, it will scarcely prove attractive or 
profitable for the private purchaser 
One wonders, in looking over the table of contents of 
the present and contemplated volumes, why the pre¬ 
tence is made that it Is issued in three volumes, since 
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by the simple device of making two halves of each 
of these divisions it comes to be in six volumes 
It might equally well have been issued in one volume 
of six parts each part forming a good sited volume, 
or in two volumes each of three parts, or in six 
volumes each of one part, or there might have been 
another and even better alternative 

The work can only be intended for the assistance 
of the research worker in a biochemical laboratory, 
and looking at the matter from his point of view it 
is surprising that the editor has allowed the first of 
the present volumes to appear in his work AH that 
is novel or interesting to the researcher in bio¬ 
chemistry of the five hundred pages it contains might 
readily, and with great gam in interest and utility, be 
compressed into fifty page* As it stands it looks like 
nothing more than a glorified collection of catalogues 
of dealers m laboratory supplies with the names of 
the dealers and prices of the commodities left out 
much to its disadvantage Scores of pages are sacri¬ 
ficed to drawings photographs and descriptions of 
apparatus with which we all have been familiar from 
our youth onwards m our everyday laboratory work 
The first article in the volume dealing with this kind 
of thing occupies 28a pages the new matter in it could 
easily be put Into thirty pages If the prices and 
makers* names were given it might be of some ser 
vice m the laboratory, as It is to order any of the 
newer apparatus which suited any particular pur 
pose one would have to refer from the present work to 
the original paper by the inventor of the apparatus 
where possibly the information might be obtained 

In striking contrast with this article of 282 pages 
is the one succeeding it of less than seven pages on 
the ultra microscope written by Fr N Schulz of 
Jena Knowing the valuable work of this author in 
tho particular field m question, one expected something 
good here, but there is nothing new It might almost 
be a repnnt as are the illustrations in it of one of 
the advertisements of Carl Zeiss advertising the m^tru 
menti 

There follow on this all too short article a number 
of lengthy ones on ultimate organic analysis ash 
determinations &c Nearly all this matter has been 
written many times before is contained in all prac¬ 
tical works on organic chemistry, and Is familiar to 
any but the merest tyro in biochemical work For 
example, illustrations with descriptions of the com¬ 
bustion furnace and the combustion tube and its fill¬ 
ing are given eighteen pages are used up in descrip¬ 
tions of the Kjeldahl method for determining nitrogen, 
and illustrations are given of most of the modifications 
which perverted human ingenuity and waste of gettius 
have given rise to for carrying out that somewhat 
simple method of analysis Fourteen pages m a Special 
article go to a description of specific-gravity methods— 
why not instead refer the reader to an elementary work 
on physics? * 

The second of the two volumes before us will be of 
more service to the biological chemist whose path is 
touched by the articles contained therein, these articles 
deal with the preparation, separation, and qualitative 
and quantitative estimation of the important lower and 
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f^gfcer alcohol# the carbohydrate#, the fats and waxes, 
the phosphatide#, the vegetable proteins, and the 
eobnal proteins The volume concludes in the middle 
of an article by the editor on the disintegration pro* 
duot* of the protein# characterised by much work of 
a patient and laborious type The reader is deserted 
in the middle of a sentence with “moglichst for 
Iris Ja&t word but it may be confessed that one can 
uait for the next issue of the fascinating narrative 
With more patience than one was able to command 
in earlier days of reading serial literature 
The arpcles m this part arc of unequal value and 
exhaustiveness, that on the phosphatide# is much too 
abort very valuable are the throe articles on sugars 
by B Tollens that on glycogen by K Grube and 
especially that on the proteins of the vegetable world 
by T B Osborne which is a model of what an article 
on practical methods for the laboratory ought to be 
Such articles as these make the work essential in a 
biochemical laboratory, but it is a pity that they 
cannot be purchased as monographs in the particular 
subjects Benjamin Moorb 


THE LIGHT FROM THE SKY 
MtteorologhcJu Optik By Prof J M Pern ter 
Section IV Pp i-xvu 550-790. By Felix M 
Exner (Vienna and Leipzig W Braumuiler 
1910) 

# T'H 1 S volume is the fourth part of the late Prof 
«*■ Pernter s work on meteorological optics a notice 
of the earlier parts of which appeared in Natlrb on 
April 18 1907 It was undertaken in March, 1908 by 
Dr Exner at Pernter’s request at a time when the 
latter . condition of health not only made it impos¬ 
sible that he should complete the work himself, but 
prevented him from giving any material assistance or 
advice in its preparation The scope of the section 
was clearly indicated in the original plan of the work 
and as regard# the method of presentation Exner has 
successfully followed that of the preceding sections, 
but he had no notes to assist him and the volume 
tnutt therefore be regarded as Exner s work, except 
in so far as he has utilised in some portions Pern 
ter’s previously published papers 
In pursuance of the general scheme outlined in the 
previous notice above referred to, this fourth sec¬ 
tion is devoted to the discussion of those phenomena 
which are due to the action of the minute particles 
Of a|l kinds which are always present in the atmo- 
among which must be included the gaseous 
mdlociite# themselves Thus the first two chapters 
deal with the colour and polarisation of sky-light, the 
tteats of the loss of light in passing through 
rim Atmosphere and the general brightness of day- 
Hgfct, while in the fourth diopter is given a brief 
wacount of what are palled the phenomena of twilight, 
*b«Noptical effects associated with sunrise and sunwt 
Of atttfw many interesting,problems the discussion 
W Which Wit under the head bl meteorological optics, 
***** <* odour of the skf* with the associated 
******* ae Jo the polarisation of sky-light, its in 
fcNwtyatid composition, and the effects of atmospheric 
ton, is perhaps the most fascinating. Less 
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striking only because not exceptional, m the sense in 
which this adjective applies to the appearances dealt 
with In the earlier sections even for the unscientific 
observer the everyday recurrence of the phenomena 
fails to diminish their appeal to his artistic sense and 
imagination For the phy sictst, the satisfactory 
explanation of all the mmn features apart from 
the quantitative uncertainty in the details which is an 
almost Inevitable consequence of the complexity of the 
conditions, must be ranked among the triumphs of 
science, and constitutes one of the most beautiful 
applications of the wave theory of light 
The view ha* long correctly been held that the 
colour of the sky Is due to the presence in the atmo¬ 
sphere of suspended particle*; and the explanation was 
rendered more certain by the expet tments of Brucke 
in 1853 and of Tyndall in 1868 on the colour and 
polarisation of the diffused light from artificially 
* clouded media The hrst exact account as to the 
manner in which the particles produced the effects 
observed was howe\er, given bj Lord Rayleigh in 
1871 in his paper on the light from the sky, its 
polarisation and colour It was there shown that the 
presence in the atmosphere of partiehs of dimensions 
small compared with the wave-length of light would 
give nse to secondary radiations ot intensity inversely 
proportional to the fourth power of the wave-length 
and coinpletel) polarised in the plane at right angles 
to the direction of the primary radiation from the sun 
In this secondary diffused ridiation the short waves 
would therefore greally prepondeiute ind the coloui 
seen would be blue or violet while the long waves 
would be the more readily transmitted and the 
primary radiation seen through such an atmosphere 
would tend to be orange or red \t the same time 
Rayleigh disposed of Clauwus * theory that the 
phenomena were due to the presence in the atmosphere 
of small—but not small relatively to the wave-length 
—hollow spherical vesicle* reflecting and refracting 
according to the ordinary law* for extended media 
In a much later paper Rayleigh h is given good reason 
for inferring that at least one-third of the scattered 
light is diffracted from the molecuU s of the air them¬ 
selves (see also Nailrf March 10 1910 p 49) 

One of the merits of Exner s discussion of the sub¬ 
ject is the care with which he ha* followed out the 
application of Rayleigh*# theorv in the light of the 
best recorded observations These relate to colour 
polarisation, extinction coefficients the general bright 
new and the distribution of brightness of the sky 
&c indeed the whole volume mav almost be regarded 
as an excursus on the Rivieigh theorv In deahng 
with the more detailed phenomena of Arago s posi¬ 
tive and negative polarisation, and the neutral 
points of Arago Babin* t and Brewster the author 
follow^ Soret in attempting a general explanation in 
which account is taken of the further action of other 
particles on the light already once diffracted, and of 
the form of the limited portion of the atmosphere from 
which the light reaching any individual eye can be 
received, but the conditions are too complicated to 
admit of quantitative treatment for exact comparison 
with observation 
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The optical appearances connected with sunrise and 
sunset are somewhat briefly treated reference being 
especially made to Kiessling’s monograph Lnter 
surhungen Uber Ddmmerungsertcheinungen for a 
more complete description of the phenomena Some 
account of the observed effects due to the krakatoa 
eruption and other similar disturbances is included 
Dr Exner has followed Prof Pemter in the careful 
reproduction of the best recorded and hUtoncall) in 
teresting observations of the phenomena He has 
himself emphasised the impossibility of reproducing 
the charm of Pernter’s work dependent as it was on 
the latter * extensive knowledge of the literature of 
the subject as well as on his critical judgment ihts 
volume will, however be welcomed both as a fitting 
completion of the task undertaken by Prof Perntcr 
and ns a valuable survey of the progress which his 
been made in the interpretation of the phenomena with 
which it deals 


WE PHILOSOPHY Ob MATHEMAlltS 
Methodologtschcs und Phtloiophtsches out EUmcniat 
Mathematik By Dr G Mannoury Fp vm+279 
(Haarlem P Visser A/n , iqoq) Price X? lod 
HIS work is the outcome of lectures delivered by 
the author at the University of Amsterdam and 
retains in different ways the marks of its origin Its 
frequent digressions its general discursiveness and its 
rather sketchy character make it difficult to describe 
and many of the topics are so controversial Ih it where 
one render w ill agree with the author, another equally 
competent will entirely dissent Still it is nn honest 
and interesting attempt to deal from the philosophic ll 
side with the fundamental difficulties of mathcmitics 
and ns such deserves attention 
The first part contains five chapters dealing n spec 
tively with unity and plurality, finite and intitule 
numbers the elementary laws of arithmetic ipplied 
to whole numbers the extension of the idea ol 
number and, finally, the definition of irrationals 
fhe second part is devoted to geometry and its four 
chapters discuss respective 1) mathematical logic, 
elementary constructions postulates and theory of 
measurement non Euclidean geometries md the 
notion of space from the standpoint of phystolog) and 
psychology 

A few examples must suffice to illustrate the menu 
and the defects of the author’s procedure Take the 
question of defining a unit After pointing out 
rightlv enough that there is no such thing as an 
objective unit directly perceived, he gives as a formal 
definition (p 31) — Units arc sensation-complexes 
(Empfmdupgs-komplexe), and a plurality (Vielheit) 
consists of mutually related units Now, if there is 
one thing that recent mathematics has done it is 
soreiv to clarify and make precise the notion of a unit 
apart from all elements of sensation Verbal defim 
of a unit is a small matter, of course, the thing 
to be desired is the complete notion \s a matter of 
fact everybody does acquire the notion more or less 
rxacth long before thinking about defining it and 
as to the definition a kindergarten teacher will kuc- 
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ceed where a philosopher will fail These are toys, 
each toy is a unit among the toys"; v \ou are *ny 
class, each of you is a unit of the doss , such 
examples will convey the meaning of the term unit 
better than any formal definition At the same 
time, if we must have a metaphysical example of a 
unit the ego seems to be the best, for it cannot be 
denied, or affirmed to be a plurality without an in 
trintic contradiction in terms If Jones makes a 
statement or forms an opinion however erroneous it 
is hU and this he is an irreducible entity which 
has a preeminent claim to be called a unit It may 
be remarked that Dr Mannoury expressly objects to 
this line of argument apparently on the ground that 
the idea of the ego is a derivative one, this may be 
admitted in a sense as a fact in the development of 
an individual consciousness but, does not moke the 
ego derivative any more than the deciphering of 
hieroglyphics in recent times affects the date at which 
the) were carved Is not this one of those cases 
where psvchology is appealed to where it is really 
irr< levant the question being one concerning meta- 
phvsical data’ We must have something a priori and 
undefined m anv science, the Question is, how few and 
how fundamental (or elementary) may we assume 
these data to be? 

A more striking example of the same sort of thing 
is to be found on p 263 where the author speaks of 

ibt four-dimensional space-time notion which is to 
be regarded as an image of the whole group of senna 
tions It is almost impossible to give anv sense to 
this phraseology consistent with either popular or 
mathematical usage If it merely means that in 
abstract kinematics in three-dimensional space there 
are four independent variables (x y, z, t) it is a very 
unhatisfactory way of stating a simple fact, and it is 
very doubtful whether kinematics is properly nn 
image of sensations, an) more than our sensation of 
the colour of homogeneous light is imaged hf dts 
wave-length 

In treating of the elementary laws of arithmetic, the 
author in the text mainly follows those who appeal 
to the principle of analogy or 1 permanence , he does 
not give a detailed discussion of the elementary opera 
tions The definition of irrationals is Dedekind’s 
which is wrongly attributed to Dirichlct, there is a 
brief account of Peano's system of shorthand and a 
section on mathematical induction with quotations 
from Pomcar£ Couturat and others Dr Mannoury 
is evidently dissatisfied with Poincare’s arguments 
but here at in other cases, he does not bring forward 
any very definite statements of his own ? 

In the geometrical section there are several features 
of interest and this is the most readable part of the 
book A fair account U given of the different types 
of three-dimonbional geometry, of Hilbert's non- 
Desarguian system, and of metrical geometry based 
on a movable standard Assumed to be rigid But 
there is no discussion of a tyfteni^of definitions, and 
the only element treated in any detail it the straight 
line With regard to the different types of geometry 
the author adopts the sensible attitude tfeartt Is now, 
and always will be impossible to fix on one as the 
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‘*Qctual geometry of space and he would probably 
assent to Poincard h dictum that the science of mathe 
mattes is neither true nor false 
There is one remarkable statement made which 
deserves mention Dr Mannoury says that in Decern* 
ber x8i8 F K Schweikart sent to Gauss a note 
asserting the existence of a geometry in which the 
sum of the angles of a triangle is less than two right 
angles and in which the altitude of an isosceles 
triangle with a finite base has a finite upper limit 
This goes far to demolish the claim made for Gauss 
that he was the first to assert the possibility of a 
consistent system of geometry distinct from that of 
Euclid G B M 


THE PROTOZOA AN IMPRESSIOMST 
SKETCH 

Prototoologv Bv Frif Gary N Galkins Pp 34g 
(New \ork and Philadelphia Lea and hebi^er 
(London Bnilli£re Tindall and Cox 1909) Price 
15* net 

O attempt to condense our present knowledge of 
the Protozoa into some three hundred pages is 
—to am one acquainted with the subject—to attempt 
the impossible This book however 

does not aim at being an exhaustive treatise on 
the Protozoa, it aims rather to give an mtroduc 
lion to the study of modern protozoology as seen 
from the author’s point of \iew 

It would therefore be unfair to draw comparisons 
with Dofleln’s recent masterpiece on the subject which 
appeared almost simultaneously 
As we differ fundamentally from the author in many 
matters of interpretation—both as regards gemral 
principles and detailed facts—we can here consider 
on!) a few points which a perusal of the work has 
suggested. 

With regard to the tentative classification of the 
Protozoa which is adopted we can only so\ that it 
is perhaps os good as an) which has so far been 
adtocated With our present knowledge, it is not 
possible we believe to arrive at a satisfactory classifi 
cation of the whole group At present theie must 
be man) tadpoles among our fish It may be noted 
however that the author does not accept Hartmann s 
group Binucleata —for trypanosomes and their 
allies and Hsemospondia—and in this wc heartily 
agree with him It may be noted, further thit the 
Spirochflets are classified (with some reservation) 
among the Mastigophora, the Mycetozoa are ranked 
under the Rhizopoda the Opalinidse are placed among 
the holotrichous Cihata, and the Masdgamoebae are 
placed, in the order Monadida with the Mastigo- 
pfaorn Though these groupings are usual they are 
none the less we believe unjustifiable in the light 
of recent work 

In dealing with the trypanosomes the author 
adheres to Schaudmn’s much-debated work because 
be finds * * 

* tfc schematic figures and Categorical descriptions 
of Schfeudinn’s original contribution are still the 
most oonvmcing of all such attempts to describe the 
ttudear changes f 
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The life-cycle of Paramecium 2 s described as a 
typical one With this we cannot agree because 
we consider the Cihophora to be very different from 
all other organisms Moreover wc regret to find no 
allusion to the recent important work of Enriques 
and others in this connection 
A remarkable account of autogamy in Amoeba 
Umax is given apparently from the author s own 
(unpublished?) observations though no indication of 
this is given Autogamy is again alleged to take 
place m Amoeba protens though this ha* not been 
by any means proved It is disappointing to find no 
reference in this connection to Prandll s important 
work on Cryptodifflugia ( Ulogromla ) 

It seems to us that undue prominence has been 
given to many very questionable organisms, such as 
Cytorrhyctes vartolae the Negri bodies Ac (de 
scribed by the wa) under Parasitic Rhizopoda ) 
whilst many important life histones e g Opahna 
Mastigella Trichosphrerium Stylorhynchus Ac re¬ 
ceive little more than passing mention 
The remarkable form Aggregate is mentioned only 
in the classification yyhcie it is placed among the 
cephaline gregannes 1 One can only suppose that 
this is an oversight, and we regret to see that the 
very doubtful work of Dalhnger and Drysdale has 
found its way into )ct another textbook 
Throughout the book gencnc names arc often 
written in ordinary type without a capital letter 
although m many cases the customary convention is 
adopted—frequently in the same paragraph We think 
this is to be dcplort-d more especially *0 because 
medical men—to whom on account of the large 
amount of space devoted to parasitic forms the book 
will specially appeal are at present particularly prone 
to write zoological names incorrectly In addition 
the author s apparent dislike of diphthongs causes 
him to adopt the spellings not only Paramecium (cor 
rectly) but also \meba Actinospherlum Splrochet 1 
Ac and e\cn Jenia (for Joenta) 

These criticisms are however of minor points 
The chief value of the book lies in the fact that it 
gives us a unified picture of the many problems of 
protozoology as thev present themselves to a worker 
who has devoted many years of original research to 
his subject W ithout doubt the book will be wel 
corned by many because there exists no other modem 
work in English which attempts to deal with the 
present state of protozoology within the compass of 
a single volume C Clifford Dobbll 


BEE KEFPING IA AMERICA 
Haw to Keep Bees for Profit By Dr D E Lyon 
Pp xn + 3zq (New \ork The Macmillan Com 
pan), I ondon Macmillan and Co Ltd 1910) 
Price 61 6 d net 

HIS is a book on bee keeping in the Lmted States 
The author *s a well known bee-keeper and 
an entertaining writer he has a happy way of briefly 
explaining the chief operations of the apiary m a 
personal style that does not weary the reader Dr 
Lyon tells us that many years ago he acquired the 
bee fey or from which he hps never recovered! 
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and new expects to recover The chief symptoms 
of this affection, enthusiasm and optimism pervade 
his book but he is careful not to exaggerate the profits 
of bee-keeping, the methods and appliances he de 
scribes are all well known and well tried, though 
some of them are unsuited to bee keeping in England 

The clipping of queens’ wings to prevent swarms 
absconding is recommended but this practice is seldom 
employed in England chiefly because the queen is 
likclv to perish in the gran unless the bee-keeper 
happens to be present at the moment of swarming to 
find her and put her back into the hive 

The author, in saying (p 52) that it 
ha* not been definitely determined whether in 
lading an infertile egg from which springs the drone 
the queen lays it through choice or is compelled to 
owing to the increased size of the drone cell, 
seems to be unacquainted with the fact that a queen 
will sometimes lay large numbers of fertile egg* in 
drone cells 

\mong the enemies of the honey bee that the 
American apiarist has to contend with are skunks 

who seem to have a fondness for bees and the little 
rascals will, in the shadow of night, scritch on the 
alighting board of a hive to lure the sentinels out foi 
investigation only to be gobbled up bv their 
odoriferous enemies In warm climates the dr igon 
flies kill a large number of virgin queons when in 
flight and In certain sections they are so numerous 
th it commercial queen-rearmg is well nigh an impos¬ 
sibility 

Dr Lyon finds he is lets liable to be slung in a 
white cotton suit than when he wears dark woollen 
clothe* and wonders whether It is because the bees 
detect the animal scent In the woollen goods or have 
a natural aversion to black 

On pp 12 and 13 we are unfortunately informed 
that the eggb of workers drones nnd queens hatch 
respectively in twenty-one twenty-four nnd sixteen 
days instead of that these are the periods taken by 
these bees to develop from the time the egg is laid 
but this will no doubt be put right in a second edition 
which is likely to be wanted before long by the great 
nation across th© ocean, in whose favoured countr> 
the bee-keeping industry has grown to great import 
anee 

Very attractive features of the book are its handy 
size, dear large type, and beautiful photographs 
Beeieeper* both prospective and actual, will appns 
date this evident effort of printers and publishers to 
give them their best F W L Sladen 


OUR BOOK SHSLF 

Shtrofumui Oder dh phytfkahsche Thcorte des 
Urbtns By Felix Auerbach Pp v+qp. (Leip- 
aug W Engebnann, 1910 .) Price 2 60 marks 
Each fresh theory of fife which is put forward by 
thinkers wtffl doubtless find a certain number of ad 
herents ewn if as in the present instance, it is un 
supported by anything la the nature of experimental 
evidence This sort of evidence Is just the kind which 
it Is so difficult to obtain, and new theories lead 
ooof but very little nearer to the solution of the great 
problem Auerbach’s brochure contains nothing rrally 
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pew, and he clothes his Ideas fa a considerable afrMjbui 
ot verbiage No one can dpubt (hat life with Its 
fleters of growth and developfflribt is a form of energy, 
but the psychical aspects of me have always been a 
stumbling-block In the full acceptance of a purely 
physical theory Ectropism, the term selected by the 
author, is not entirely a physical theory; be 
tells us that ectropism Is neither materialism nor 
idealism neither formalism nor phenomenalism, It Is 
certainly not monism, but, in a certain sense it 
dualistic From this one learns what ectropism is not 
and one could wish that the rest of the book which 
tells us what it is, wa<i equally explicit We must, 
however, leave those of our readers who are Interested 
in speculations of this nature to unravel it for them¬ 
selves 


1 Text book of Phvsti,al Chemistry Theory and 

Practice By Dr Arthus W Ewell Pp ix+370* 

(Philadelphia P Blakiston Son and Co 7909*) 

Price 2 25 dollars net 

Text books of physical chemistry are generally 
written by chemists which is natural enough since 
the subject is much more widely studied by chemists 
than by physicists It is therefore a pleasant change 
to come across a text book of physical chemistry 
wntten by a physicist As one might expect the 
treatment is less descriptive nnd more mathematical, 
with greater precision in the definition of physical 
magnitudes nnd greater strictness in the deductions 
The woik under review is an excellent example of 
this type being brief pointed and consistent It Is 
not exactly a book which the >oung chemist without 
previous knowledge of the subject would be likely 
to read wnth profit but it can be warmly recom¬ 
mended to those who cither bv hearing a course of 
lectures or bv the pei usal of one of the more chemical 
text books have attained some acquaintance with the 
subject matter and desire to s\ stematise their know 
ledge 

The value of the book is greath enhanced by the 
inclusion of Question* nnd mathematical exercises on 
the subjects discussed The directions for practical 
work err occasionally on the *»de of conciseness but 
should tn any case prove useful to the student who 
cannot alwavs have a demonstrator by his side 


Vortrage and Aufs&tse tiber Entwtckdungsmtchenfh 
der Orgamsmen Edited by Prof W Roux. 
Heft \ l)ber die gestaltliche Aopassung dcr 
Blutgefasse Bv Prof Dr Albert Oppel* Pp ix+ 
182 (Leipzig W Engelmann 1910) Price 4.4a 
marks 0 


This Is a useful and Interesting contribution to the 
study of development dealing as its name Indicates, 
with the blood vessels, and the way in which they are 
adapted to the needs of the organs or tissues they 
supply and to the changes which these undeego. 
This adaptation is divided into three periods, the first 
during witch inherited characters determine the course 
of development, the third is the period of full 
functional fife during which th© changes are the ruirtt 
of functional stimuli, the second or intervening period 
is that in which both factors come into play The 
changes dealt with hi detail are not merely %bee 
dependent on Quantity of the blood supply, hut the 
Various ©oats of the blood-vessels, especially the mus¬ 
cular coat, with its nerves, undergo alterations. In 
consonance with the needs of the titae* An lot- 
portent section deals with the cotyateM dreuftaifoo, 
and another, by no means tip least Interesting, with 
the recent remarkable resists whjfch to** 
attempts to tranttfoot organ* from one tthftat pb 
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LETTERS TO THE EDITOR 

[J*e Editor does not holtf^imself responsible for opinions 
expressed by his correspondents Netthcr can he undertake 
to return or to correspond with the writers of rejected 
manuscripts intended for thss or any other part of Nature 
No notice ts taken of anonymous communications ] 

The Descent of a 8 pher« in a Viacom Liquid 

Stokys 9 formula for the terminal velocity of n «phei e 
descending m a vilcous liquid under the action of gravity 
ha$ been recently tested by Prof John Zelen\ and Mi 
L A keehan ( British Association Report 1 1900 p 

407) and they found that the values of the velocity fur 
nlshed by it were c onsidirablv larger than tho%e which 
they obtained from tltclr expermu nti Sine. Stoker s 
formula U obtained on the hypothesis of no slipping it 
furnishes an inferior limit to the velocity and con iquinth 
the discrepancy between theory .and observ ition r innut l* 
explained on any hypothesis that slipping takes pine 

I think that a po sible explanation is tho following 
The equation determining the curront function com uns 
the term d+jdt the origin being some fixed point in the 
line of motion of the sphere and if the motion ho refin'd 
to the centre of the sphere as a moving origin <i4> dt mu t 
not be put equal to zero when the motion is steadv but 
must be replaced by where V is the constant 

velocity of the sphere The retention of this term creates 
no difficulty so far as tho integration of the difforcnthl 
equation for $ is concerned but the solution is quite 
different fiom that given by Stokes 

ABB issht 

Flcdborough Hall Holy port Berks June ao 


Popular Biological Misconceptions 

Ins object of science is to increase the knowledge cf 
mankind in general and not merely that of the workeis 
In science The methods of science may be only umbr 
stood by the workers in each particular branch but the 
conclusions are for all and should be made accesMbl to 
-all The methods by which Newton established the 1 iw of 

f ravitatlon can only be understood by good mathematicians 
ut the results can be put Into words that can be under 
Stood by any educated man I think most will agree that 
students of science should so far as possible make known 
their discoveries In such a way os to be understood by the 
layman 

In making these remarks I have biology in mind 
Nothing Is known of biology outside the ranks of biologist 
Even Darwin % theory of evolution Is most imperfectly 
understood by the ordinarily educated man Probably 
wot king biologists ha\e no idea how much it is misundei 
stood. When the late Lord Salisbury at Oxford said tint 
there was nothing except pure chance to ensure the trang 
mission of an advantageous variation he left out of con 
•(deration the survival Attest mi Integral part of 

the theory Sir Oliver Lodge in •• Man and the Universe 
(P 3 $) speaking of thejwnistence of favourable variations 
says 11 given their appearance their development by 

•tniggle, inheritance, and survival can be explained but 
that they arose spontaneously, by random change with 
out a purpose, Is an assertion that cannot be justified 
This passage shows that the writer has not fully 
grasped the elements of the theory the changes take 
place In every direction but all variations except those 
in favourable directions are wiped out In the struggle for 
•adstence. such, at any rate is the theory When we 
consider that Darwin’s theories are not fully grasped by 
odbotare, it la hardly to be wondered at that the ordinarily 
educated man has but the vaguest ideas of biology, ideas 
And* stU1 more vague by the ordinarily educated writers 
Itt tho dally, weekly and monthly Press To the ordinary 
man the word Darwinism means the theory that his 
amsstors am monkeys s he will have heard the words 
imrvival of tip fittest" used a#« a catch phrase but he 
Witt have no Idea of their meaning “ struggle for exist 
«nce* will have no bioioglad senseJor him n selection ” 
hi Wtt think has something to do with sex Biologists 
*ttfiy say either that I am exaggerating or that the 
•tested men of my acquaintance must he singularly few 
hut I cag assure them that such misconceptions are shared 
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by \ei> many men who have been educated at our public 
schools and universities which is generally (though perhaps 
etroneously) considered the criterion of a good education 
ft Is quite common to come across persons who say that 
Darwinism Is discredited by new discoveries especially by 
bfendelism they have no other idea of the meaning of 
Mendellsm, and seeing that their notion of Darwinism 
is no more than I have stated above, they arrive at con 
elusions that would rather astonish the average biologist 
I think it Is the duty of biologists to educate the uh 
educated in biological matters to tell them how matters 
really stand and to tell them how far old theories me or 
arc not modified by new views but we should ba educated 
bv firsf-clav* masters and not by second hand popular 
wuters This has be^n done for a long time for astro¬ 
nomy and to a certain extent for physics it is \try 
dtshablp that it should be done also for biology 


Anomalous Reading of Hygrome er 

On June n I obserml a cise of the wet hulb th rrtio- 
meter reading higher tlnn thp dry bulb which cannot be 
altnbutid to 1 falling temperature as this anomalous 
condition continued for more than two hours during the 
grtatir part of which the temperature was slowly using 
A gradually dispersing fog pievailed at the time and the 
diy bulb was at first covered with precipitated moisture 
but after being wiped dry it continued to read lowrr than 
rho wet bulb without any further visible deposition of 
moisture This however may only imply that evaporation 
was proceeding too rapidly to allow of the fog particles 
aggregating into visible drops This evaporation might 
iccount for the temperature of the dry bulb being as low os 
that of the wet bulb but not lower As thermal equilibrium 
will be attained by oath thermometer when its rate of heat 
loss is equal to its rate of heat gain and as the only loss 
of heat is by cvoporalion which At most can only lower 
the dry bulb reading to that of the wet it is neceswry 
to suppose that the wet bulb absorbs hen more rapidly 
than the dry This may be accounted for by the greater 
thermal diffusivity of the wet bulb with its saturated muslin 
covering 

rxperiments made by Prof A W Porter at University 
College London show clearly that In the case of steam 
pipes of small diameter the effect of a lagging of badly 
conducting material Is to promote the transference of heat 
from the interior to the exterior and it is evident that if 
the external temperature be higher than the Internal the 
effect will be reversed and further that it will be In¬ 
ti eased if the covering is not a bad conductor We have 
such a covering on the wet bulb thermometer and as 
owing to evaporation the temperature of the thermometers 
will bo lower than that of their surroundings the direction 
of heAt transfer will be Inwards and its rote more rapid 
in the * lagged 9 wet bulb than in the bare dry bulb We 
should accordingly expect the former to come to a state of 
thermal equilibrium at a higher temperature than the 
latter J Rowt and 

St Beuno's College St Asaph Juno 20 


Pwdre Ser 

Doubtless many of your readers will suggest that 
Pwdre Ser may In some cases at least be the jelly like 
plasmodium of Spumana alba DC a common British 
myxomyccte The size colour time and places where 
found agree well with Prof McKenny Hughes s descrip¬ 
tion, but how It should be connected with meteors this 
identification If correct would In no way explain 

Aonu Fry 

Failand House, Falland near Bristol 

The article on “ Pwdre Ser ” In your issue of June *3 
has brought to my remembrance a tale of a shooting 
star which fell upon a connection of mine many years ago 
The man was working in the field when a moss of jellv 
fell upon him I discredited the story at the time but 
this article seems to lend weight to the story I believe 
the man was unhurt The occurrence happened in Wales 

Rowland A Earf 

Preston Brook near Warrington June 27 
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I HE rRESH HATER LOCHS OF SCOTLAND * 

A PY 1 HETIC interest 1* associated with this great 
work \ bathymetrical sunej of the Scotch 
fresh water Uxhs which had been alread) atttmpted 
in a few instances was in vain pressed upti the 
Go\ eminent in 1883 by the Royal Societies of London 
and Edinburgh and was undertaken in i8j>7 by Sir 
J Murra> and Mr F P Pullar a young Scotch 
man who added to a deep interest m meteorological 
and hydrographical problems much practical skill as 
an engineer Considerable progress had been made 
when on February 15 1901 Mr Pulhr was drowned 
in Airthing I och near his own home Th< ice had 
broken u 
three and 
to sa\c a 

Mr I Pulhr devoted a sum of 10 00 cl to the com 
pletion ot the task so that the book will be an 
endunng memorial to one who died to sav* others 
A stiff was organised and the work icsumed in 
th< spring of 1902 By the end of i> b all the 
Stottish labs of anv importance *,(2 in nunber hi 1 
been surveyed nd altogether more than 6t otk s t id 


ung 1 ocn near nis own nome 1 w ice irui 
immersing a number of people he rescued 
id] enslied man heroic though \ in attempt 
a fourth As a memorial the bercavtd father 



floods may be among the causes Mr E M Wedded? 
bum writes on temperatures In that respect the 1 
bottom water of a deep loch such as Loch Ness varied* 
little throughout the year and is sometimes hardly 
less than 2* F below the mean temperature of the 
jear but conduction produces considerable intermix^ 
ture in the upper layers of water Thu indirectly 
affects the distribution of plant and animal life and. 

{ iresents some interesting problems which must be 
eft without further notice Mr G West gives the. 
results of studies of tile phanerogams ana higher 
cryptogams in seven Scotch lake areas This flora 
like that of the mountains has been much affected 
directlv or indirectly by the Glacial epoch but the 
vertical range of the plants strictly aquatic in habit 
depends on a number of factors—-such as the amount 
of humic or other acids in the waters the surrounding 
rocks and the altitude \ full discussion of these and 
summaries of the results form a contribution which 
will be of permanent value to the botanist Dr Caspars 
gives. 1 useful summary of Information about the 
chemical composition of lake waters and has also 
cximined about seven bundled samples of bottom 
deposits from these lochs of which however the 
mineralogtcal aspect is fairly uni 
form as might be expected from 
the generally similar geological 
conditions Mr John Hewitt writes 
on the distinctive characters of the 
fresh water plankton Dr W A 
Cunmngton on the nature and 
origin of fresh water organisms 


Dr C \\ esenb 


, Lund on various 
blems and Mr 


F c 1 —Loch Man* the lUancU in the M ddte D tunce From B*ih>a*ir ad Survey of the 
Scat «h Freeh Loci $ 


ings had beci taken Biological \nd ph\sicil w irk 
w is continued during the next three \c\rs bu trom 
time to time the maps with some of the results en 
nchtd the piges of the Giographtcal Jour ml and 
these Ugelher with much new material are now 
collected into the present work The first two volumes 
contun the text with vanous lllustratuns from 
which we are able to reproduct two of the smaller 
si/e the renaming four volumes the tint d maps 
which though it adds considerably to bulk id cost 
— ire wtseh mounted on linen 
I he first volume deals with general scientific ques 
tions Prof Chrystal discusses stiches for these 
abnormal oscillations in the water level first noted in 
the Lake of Geneva and first senouslv studied there 
bv Prof Forel—can be observed on the Scottish loch*; 
though on a much smaller scale They are mainly 
due as Prof Chrystal shows to variation* in baro¬ 
metric pressurr though winds or heavy local rams or 


» Scottish FtmH water Lochs conducted 
[ IforMT-- 


* Bathyiattr cal Sorm of ^_ 

uodertha DmctMoftf J*a Wort**, KC B FRS aod Uarrtc* 
™hr d r w the Years 1899 to 1908 Raport on the Scmq ftc Rttul s. 
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limnological prool< 

James Murray on the biology of the 
Scottish lochs According to the 
last named the following pecuhan 
ties are noteworthy —a richness in 
species of Desmids (only approached 
by the lakes of Ireland) a consplcu 
ous Arctu element in the Ciust&cea 
the local distribution of mam of the 
one ind some of the other and 
laxt(> the absence or rarity of eer 
lam species ctnhmon to the general 
European plankton 
As a prelude to the second 
volume which is occupied by a de 
t uled description of the several lake 
basins grouped according to their 
drainage Dn> B N Peach and 
f Horne contribute to the tjrst we an article 
on the rehlion of the lochs to the genera? 
geology of Scotland ending with & sketch of it* 
mountain regions and valley s) stems and of its tus 
tory during the Glacial epoch In their opinion the 
ice attained it* maximum during the earner part of 
this when it buned the whole region in a vast sheet 
which as thev tell us was met on the bed of the 
North Sea by another one from Scandinavia and 
thus diverted northwards and southwards In the later 
part of this epoch probably after a warmed Snter- 
lude valley glaciers which occasionally became con~ 
fluent radiated from the several mountain groups and 
to their action according to the authors the lpke~ 
iMSins are mainly to be attributed In regard to this- 
subject though ft may be thought presumptuous 
venture to remark that both the trtap illustrating th* 
maximum extent of the ice and some statements about 
the erosive action of the latter involve difficulties of 
which it would have beetrfcettei' to warn the ordmafy 
reader «, 

Ihe maps and sections which occupy remqirw 


mg four volumes of the work will 


supply 
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Mm with matenals from which he may form his own 
conclusions In two of the four the intervals between 
the contour lines are differently tinted, both above 
and below water, in the other two this is done only 
for the latter Sections show the relation of depth 
to length, not only on an exaggerated scale but also 
{which is of great value) on a true one Most of the 
Scotch lakes occup) actual rock btsirn but this fact 
of itself is not conclusive evidence of their crigm 
'Man) tarns in mountain district* are probably due U 
the erosive action of ice but no one would attribute 
the Dead Sea to the rooting of a Lebanon gluitr 
or the Central African lakes to ice sheets from the 
Mountains of the Moon F irth movements arc among 
the possible causes of rock basins and to which 
agency should the Scotch lochs be attributed’ In 
creased erosion due either Ufa confluence of glaciers 
or to a sudden diminution of slope in the vallev floor 
may Account for the smaller but difficulties present 
themselves in applying Jhis e\pl ination to some of the 
larger hor instance we should expect that if the 
basin of Loch Mareo had been excavated by ice it 
would be a fairly uniform trough desunding from 



bar from the least valuable part of the text is Sir 
John Murray s chief contribution a clear and concise 
account of the various lakes known to exut on the 
surface of the globe No abstract could do justice to 
this so replete is it with interesting facts th< collection 
of which must have entailed great libour for as the 
bibliography shows us they are dispersed among 
numerous public itions lor in iny \ears to como 
this section will be invaluable to all students of 
limnology in the widest sense of the term 
But we must conclude our notice of this encyclo¬ 
pedic work We have to thank Sir John Murray 
\lr L Pullar and their able coadjutors for an admir- 
ible ind sumptuous monograph which owing to the 
complete organisation tells us more of the lochs of 
Scotland than Dr H R Mill could ascertain about 
our English lakeland or Dr 1 J Jehu about the llvns 
>f W lies We now know at least as much ibout them 
md in some cases more as Ikkbccque hns been 
able to ascertain about the likes of trance torcl and 
his coidjutors about those of Switzerland the inves¬ 
tigators of other European nations about the lakes of 
their own countries, or h s \u been accomplished bv 
energetic American surve\ors on their 
own continent We heartily congratu 
late Sir J Murray and Mr L Pullar 
on this splendid and successful result 
of their labours 1 Lr Bonxev 


Fio t —Loch Kootkw looking Nor h cut From fiathymetr cal S nrc> 
* tred water I ocha 

cither end towards the middle perhaps deepening md 
broadening a little near the mouth of an> import int 
affluent Instead Of this it is nearly blocked in that 
part (where it is more than double its genenl 
breadth) by low islands (Fig i) rising from 
a submerged plateau and besides this th 
greatest depths about 300 feet on the western 
and 350 feet on the eastern side do not com 
Spond with any marked topographical features I he 
fact also that south of the islands is a narrow w iter 
‘basin, irregular m outline and reaching a maximum 
depth of 330 feet t* difficult to explain on anv hypo¬ 
thesis Loch Ness which is almost the longest of tb< 
Scotch lakes (for with Loch Dochfbur it exceeds 
twent) four miles) might seem bee luse of its depth 
the maximum*being 7^4 feet fully 700 feet below sea 
Ts ye l - a nd of its uniform slopes, to support the hvpo 
thesis of ice-efosion but some evidence might have 
Jlfen given that its division into two basins was due 
■only to the deposits of the Foyers nver, for the delta 
of the Monston nver on the northern side is more 
atiggestive of a submerged vallev 
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1 HE WHUL MWS RULE 1 
'T'O the great majenty of people 
+■ in this country the name Sierra 
I eone is nothing moie than the vague 
geographical txpi ssion of a colony 
situated somewhere in Tropical 
Vfric i once more f mull irly known as 
the white mins giavt and long 
regirded as the list resort of the 
hopelessly incompetent or the incur 
ibly vicious lhat such i term of 
reproach is no longei applicable is 
shown in A Irinsformed Colony 
by Mr Alldndge whose personal 
knowledge dates so far bick os 1871 
In a clear and ittrutive manner 
the author gives a description of the 
m irvcllous changes which have taken 
pi ux as a result of the white man s 
> of tha Scpttjih rule Situated amidst beautiful 
scenery some 1 tile distance up the 
Rjkell river I rcetown the fir*t 
seitleim nt m w the c ipil il md pui t of the colon) was 
origin ills the dumping ground f 1 the 1 berated slaves 
dr tw n from all parts of West \fi ic i tnd from this 
collection of motley races has grown up a curious 
mongrel population bound bv no family or tribal 
ties speaking no language of its own and con 
nectcd onh by the common bond of \ quaint Fnglish 
patois and a paternal system of b nglish government 
To this has of recent )cars been added the Hinter 
land peopled by numerous ibongmal tribes each 
speaking its own language pnserving its own 
customs and living under a more or less well defined 
feudal svstem Vs a result if the former condl 
tions the Freetown creole has developed a semi 
civilised beini* with a superficial veneer of cmlisa 
tion an overwhelming mass of self conceit and a 
ludicrous capacity for imitating the less desirable 
qualities of the European Never is he more happy 

l A Transform'd Coloi y Swrra Um at it vis and as t is ta Pro- 
fTMS p«0pt««. Nsuva Customs and UodcvilpvsjJ Wealth By T J 
Mldndf* Pp xvi **368 (London S«Wy amf Ca Ltd ipio.) Pnba 
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than what clothed in nlk hat and frock coat he 
struts proudly to church the observed of all observers 
On the other hand we find tire aborigine still the 
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i fnns fo nd in co M&nli pi os«d to L* of vary g *«t ontiqu ty 
Trom A Irniufo med Loo j 


untutored savage clothed In his loin cl th ai d little 
else carrying out his ancestral pursuits i^rcul 
turc ind war but withal more like bk nd trut 
worth) 

The authn skirts very dehcateh 
the negro prollem in West Afnca 
(and we should have welcomed a 
bolder presentation of this ques 
Uon from one of his experience) 
but he does not fall to point out 
the evils of the purely clerical sys 
tem of education which has been 
largely adopted in Freetown with 
the resalt that a race of middle 
men traders ind clerks has arisen 
fur whom it is becoming increas 
mglv difficult to find employment 
An interesting educational expert 
ment is however being earned 
out in the Government school at 
Bo in the Protectorate which is 
of a different character and will 
be followed with much interest by 
those who have the welfare of the 
negro at heart It it intended 
only for the sons of chiefs or the 
nominees of the town 
object being to tram 
to become good rulers when the) 

g row up There is no attempt at 
luropeamsing them, on the con 
trary it is strictly forbidden 
native clothing is worn natnc 
food eaten native customs and in 
stitutions, so far as they are good 
ore encouraged tribal patriotism 
is strengthened and there is no 
interference w 1th the religious beliefs of the pupils 
Education proceeds on simple lines and practical in 
struetton farming carpentry, road making &c u 
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given The retain ao far are encouraging and mmM 
a scheme appears to offer the best prospects for the 
evolution of the negro on rational lines 

During the last few years the 
matcri U development of the colony 
has been most striking Railways 
and roads are spreading fan-like 
from the Port of Freetown through 
the bush carrying up the pro¬ 
ducts of the Manchester looms and 
other luxuries of civilisation into 
villages where a few years ago the 
face uf the white man had never 
been seen and bringing bade in re¬ 
turn a rich harvest of palm oil, palm 
kernels and rubber from tile 
hitiurtfiuuntapped regions of the in¬ 
terior The extent of this may be 
teahsid f rom the fact that the ex¬ 
port* havcdBMeased threefold in ten 
year*, frotn^apo 901/ in 1898 to 
831 2^gl m 1907 and the revenue 
from 1170611 to 359104! during 
the same period 

There is much else of interest to 
which only a brief allusion can be 
made Mr Alldr idge draws a 
striking picture of the condition of 
the Protectorate twenty years ago— 
perpetual inter tribal warfare con¬ 
stant si we 1 aiding deserted villages 
wt th their fr 1 nge of skeletons 
whitening in the sun and depopu¬ 
lated district* contrasting vividh 
with the peaceful prosperity and 
lorumerual progress which are now to be found 
on ill sides But the he it is full of such 
contrasts on the one hand the civilising in 
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ntpeople the 
the children 



Alience* of the tank the ice factory, 
the telegraph, on the other, the primitive taftattm 
of the bush rudimentary ,rtr pnmevpl ymemtyp* 
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the law of the Porro the savage rltutl of 
Etoadu and dominating all the ineradicable 
of the fetish It is an interesting storv of 

. making of empire among the savage races of 

West Africa which will well repav perusal and the 

value of the work 19 much enhanced by the numerous 
capital photographs of scenery and native customs . *ith the child's persistent 

with which it is illustrated \V T P . The passages on floods 


explanations of natural phenomena have a partial 
character, we are always making suppositions in 
regard to an unknown Dr Newbigin, however, 
shows a real preference for the partial explanation 
and we fear that the teacher would often have to go 
much further than is here indicated when confronted 

Wh>? 

drought and deserts 


GEOLOGICAL NUVRE STt D\ 1 

'PHE sixth volume of The Book of N Uure Studv 
A is devoted to what is stjlcd the Physical 
Environment This again is subdivided into 
Meteorology &c written by Dr Marion I New 
bigin, and 4 Geology &c by Prof W W \\ itts 
The titles of these subdivisions have been omitted 
curiously enough, from the •headings on pp r and 
93 Both authors in pursuance of the plan of the 
work guide the 
reader towards 
personal observ a 
tion t and Dr 
Newbigin espen 
ally addresses her 
self to the teacher 
and considers 
throughout how 
certain facts are 
to be brought 
home Bimplv to a 
class Prof 
Watts's pages are 
therefore more 
closely written 
and more enjoy 
able as literature 
while those of his 
colleague are in 
tentionally more 
didactic 

Throughout Dr 
Newbigin's work 
time la a con¬ 
sistent attempt to 
impart just 
enough informa¬ 
tion to excite in¬ 
terest, and no 
more The apos¬ 
tles of the centi¬ 
metre scale will 
be shocked at the 
willingness of the 
author to accept 
4 slovenly results The teacher is invited to 
direct attention inter to the difficulties that 
mdse from careless# measurement In the caw? 
selected, however that of the ram gauge (p 25) 
the error s would cause ho difficulty at all, the results 
wOfrid simply be wrong at the end of a given time 
and there would be no means of Ending out the truth 
TMs to fust the sort of easy-goiiu; procedure that 
would nit the average chJM, but does it conduce to 
education? Is it not wiser to explain and illustrate 
methods of observation, but to refrain from records 
that cannot be accurate within reasonable limits? All 

V « tit Book of Kttnr* Stvty* Ktffetd 1»FwfJ BNdnd Finn*. 
VU.9i IV *0 +«4+ (Lauk* 1 Guam Cw, 0 d ) 


I or rainfall and vegetation show how well the 
uithor writes and teaches within the limits expressly 
1 imposed upon herself Astronomical considerations, 
sunrise and sunset time summer and winter, involve 
more difficulty, and we cannot see our own way, in 
such instiuction to dispense with the good old- 
fashioned terrestrial globe-one of course without 
an elaborate setting and preferably turning on a 
wire axis sunoorted at one end only Dr Newbigin 
(P 53) leaves this to a later sta^e ind to the teacher 
of geography Meanwhile the child is instructed in 
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nature-study geocentrically and will 9 uroly soon find 
something to unlearn 

One point insisted on by the author in common 
with many other writers is that the atmosphere car¬ 
ries a load of moisture This phrase Is of course, 
singularly misleading when applied to invisible 
vapour especially when tho air is said to 

throw down its burden on cooling (p 21, for 
Instance where this Is stated in three different ways) 
How is the child to realise that the air, when it has 
done this, becomes heavier than it was before? The 
matter was so well treated long ago In Sir A* 
GeDtte’e * Physical Geography that it is wonderful 
how it to slurred over in ordinary teaching Surely 
again the cold surface of a hill (pp 20 and aa) has 
very little to do with the formation of cloud around 
it 44 Vapour to used in two senses on pp 19 and 
32, where invisible vapour to postulated, and yet a 
cloud is said to consist of vapour Are we not in 
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our desire to be untechnical building in these matters 
without foundations arid was not Huxley *s original 
scheme of Physiography a really sound guide to 
nature-stud) even if it made its appeal to children 
somewhat older than those contemplated in the work 
under review ? 

Prof Watts at anv rate agrees with Huxle) and 
presupposes in his geological section a knowledge 
of the fundamental constituents of the earth He 
refers freelv to silica carbonic acid minerals 
mica 'md even hydrated silicate of alumina 
After all is there more in this than is expected of 
the child when he Is told to take one quart of milk to 
James Stewart of Auchcncairn and one pint and 1 
naif to Mistress Campbell of Drumochler? The milk 
the persons and the farms are realities to him and 
are therefore eas\ of comprehension Is there any 
objection to making him equalh well acquainted with 
the fundamental materials of the land? Prof Watts 
gives the teacher the essential conceptions of j^otofTV 
and leaves him to select what is suited to the com 
prehension of his class His stvlc is terse and vivid 
and the Illustrations selected by him often from the 
photographs of Mr Godfro) Bindley are in every 
way wortfn of the text * Since the principles of 
geology arc so greatly concerned with the form of 
the earth** surface, the making of mips ind models 
is included in the course and the use of the phne 
table so attractive to beginners in geogro ^hy is 
explained and illustrated Several of the technical 
terms in the chapter on the geological record 
brachiopoda for instance, are not included in the 
index to the six \olumcs of the work but the author 
moves on without hesitation—the teacher who under 
takes the geological branch of nature-study must be 
ready to explain such technicalities to his cl Alto¬ 
gether we cannot conceive a more effective introduc 
non to geology than is here put forward 
To make two small criticisms in the diagram on 
p 310 the relations of the upper senes of beds seem 
unnecessarily complicated by a surface-creep towards 
the valley on one side, and the chapter headed 
1 Igneous Rocks 1 is mainly concerned with clastic 
rocks and cxrth movement Since the conclusio 3 
stated are drawn from observation in our own ishnds 
glaciers and volcanoes arc more lightly treated than 
in many popular works Prof Watts has not gone 
out of nis way to be popular, and has succeeded in 
being so in the highest of all senses 
Prof Walther in his Vorschule der Geologie 
has set much the same goal before himself In five 
years his simple little book has run into four editions 
and still forms a treatise that can be casil) slipped 
into the pocket The author is one of a band of 
German leaders in education who wish to see geology 
taught in all secondary (h&here) schools He here 
leads on his reader to observe nature out of doors 
and in a number of practical exercises shows the 
vaned activities and changes on the surface of the 
earth His diagrams are equally simple and con 
vinclng, whether of a tree forced to modify the form 
of its stem through the down-creep of a talus (p n) 
or of the formation of a granite tor (p 39) by suc¬ 
cessive stages of decay Even Dr New bigin would 
shake her head over Prof Walther’s rain gauge 
(p 4a); but his charming directness of style gives 
one great confidence in his experiments He permits 
us chemical formula and even crystallographic 
systems, yet his work is quite unlike the text-books 
familiar in German schools* Jffl* little local sketches 
such as the section of% swampy area in Fig 30 are 
real lessons in geography, mdeed we have shown 
these pictures to & doss In the field in explanation 
of the broad features of a landscape We ma> differ 
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with him on small points, such as his tr ea t m ent of 
trough faulting which surely arises most freqtieftttf 
through the faulting of a fault by one of opposite* 
hade, but he guides us onward from our first observe 
tions on a hillside until we can grasp the complexities 
of a geological map He expects us to purchase one 
and use it and supplies index maps for all the 
German surveys with considerable lists of literature to 
assist our summer holidays This confidence in the 
attractiveness of his subject is one of the charms of 
Prof Walther’s treatise but we must remember that 
he appeals to pupils trained by longer working hours 
than our own and to the sons and daughters of a 
people that regards education with respect 

Dr Haas in 4 Die vulkanischen Gewalten 1 adds 
one more to Her re’s senes of popular scientific mono¬ 
graphs The black-letter type and occasional sen 
tences in the long blactoletter style show that it is 
intended for general readers beyond the colleges It 
is not concerned with personal observation but con 
tains logically stated the results of a wide range of 
research The description of a volcano In time Intro¬ 
duces us to earthquake problems and the constitution 
of the earth s interior Though the writers referred 
to are naturally for the most part German the author 
has read widely and even quotes (p 97) Albert Brim’s 
view that the volcanic cloud consists of salts of 
ammonia This leads on to an interesting discussion 
of how volcanoes might be produced without the 
presence of water in the original igneous mass and 
of Stilbel’s theory of the formation of calderas by 
magmatic expansion and subsequent sinking of the 
central areas There is much in this popular 
work that will be useful to the teacher of geology, 
and the illustrations of dust-clouds and lava flows are 
refreshingly recent after the oft-»rep< ated woodcuts to 
which we have become inured 

Grbwvilik A J Colb 

THE MEDIUM OF Chi ESTIAL SPACE 
HE physicist knows well that the problems with 
which he has to deal are insignificant or at 
best subsidiary when compared with the great ques¬ 
tions so intimately connected What is matter? and 
What is »ther? The astronomer though he observes 
the operations of nature on a vaster scale, deal* with 
roblems of a less ultimate character Thus when 
e seeks to investigate the properties of that medium 
in which the solar system and the stars alike are 
moving he is far removed from any metaphysical 
abstraction, and only seeks the answer to perfectly 
definite concrete questions cosfcerning the trans¬ 
parency and dispersive qualities of the medium But 
if the questions are concrete, they are by no means 
simple, and though the last two years nave seen a 
simultaneous attack on the problem on several con¬ 
verging lines the main result ■has been to make us 
realise the immense difficulties which lie ki the way of 
a definite conclusion 

Whether there is a general absorption of U^ht In 
space from whatever cause arising, is a point which 
suggests itself most obviously WJtJpout attributing 
any absorptive power to the tether itself, It ht easy to 
see reason for Inferring that a loss of light does 
take ptact, The streams of meteors which enter our 
atmosphere have not always been within the sphere, 
of Influence of the solar system but have probably 
come lh incalculable numbers front outer space* Therd 
is a continual drain orr rtie atpiosphera of the stin 
and planets owing to the loss^of the fastesbmoving 
molecules. The empty spaces which nave been found 
to exist in the midst of the densest star ctoudi* and the 
curious rifts Which interrupt the continuity of cert§ift 
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bright nebulae, suggest the presence of obstructing 
nebulous masses such as that which was only revealed 
by the outburst of Nova Persei Zt is thus reasonable 
to Suppose that a sensible amount of absorbing matter 
exists in space But to form a quantitative estimate 
of its effect is a task of which our increased knowledge 
makes us only the more appreciate the difficulty 
The problem would be simpler if we could accept 
the conditions supposed by the earlier astronomers 
For them the extent of the universe was indefinitely 
large and the distribution of the stars roughly uni 
form Moreover, they imagined that the intrinsic 
brightness of all stars was nearly constant and tint 
the observed differences of magnitude were almost 
tentirely attributable to the effect of varying distance 
But for an effective general absorption we ought 
In these circumstances to* expect the whole *k) 
to shine with the average brilliance of a stellar sur 
face, and Halley in supposing otherwise, was guilt) 
of a simple error Ttoiruth of this was percejved by 
Cheseaux (1744) and later by Olbers (1823) and both 
astronomers inferred an extinction of light in spau 
without estimating its amount or even supporting it 
by direct evidence rather than admit that the universe 
was finite The first estimate bawjd on these premises 
was fjiven by W Struve in his Ltudes d’Astronomic 
Stellaire (*847) a work of great historical interest 
Using the data provided by Herschel’s gauges and 
the counts of Bessel and Argelander Struve concluded 
that light coming from the mean distance of sixth 
magnitude stars suffered a loss of 8 per cent of Us 
intensity But we have ceased to regard as valid the 
premises on which this conclusion was based Wc 
Know now that the variability of the intrinsic light 
of the stars is so great that distance can no longer 
be considered as the chief factor m determining their 
Apparent magnitudes There are also grave difficulties 
in the way of assuming that the universe extends with 
finite density to an infinite distance Seehger has 
pointed out that unless the Newtonian law of grawta 
tion be modified an infinite strain will exist at even 
point, and even if the smallness of the total bght 
of the sky be accounted for by some kind of absorp¬ 
tion a thermal difficulty remains, for any part of 
an infinite and eternal universe will be as it were 
within an isothermal enclosure and the temperature 
nt every point will be at least 6000 0 C Such con 
siderations and the facts of observation have led 
<us to abandon the idea of an infinite universe and 
Newcomb asserted not only that the system of the 
stars was finite but that there was no evidence that 
nny extinction of tf&ht in space occurred That will 
not hinder us from seeking for evidence If wc 
possessed a knowledge of the spatial relations and the 
luminosities of the stars if in a word wo held the 
key to the sidereal problem, we should be in a position 
to assess the absorption of light in space But with 
•out assessing the loss of light according to distance 
the sidereal problem cannot be solved In fact the 
two problems are interdependent and it may be long 
before a satisfactory solution Is reached 
There is, however, a subsidiary line of attack possi 
ble The absorption may be selective in its character 
or in other words its amount may be a function of 
the wave-length This will be the case if it is due 
to scattering by particles the dimensions of which ire 
of the order of a wave-length of light It is not abso¬ 
lutely clear that a similar effect may not be produced b> 
the «ther itself In either cafii a corresponding dis¬ 
persion is to be expected, and tile rate of propagation 
witl depend on the colour of the lifrht If any celestial 
phenomenon be carefully observed which is strictly 
io^aiited in space and in time the relative rate of 
transmission for different parts of the spectrum can 
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be detected Newton approached the subject from 
this point of view and suggested the eclipses of 
Jupiter's satellites as suitable phenomena for Investi¬ 
gation It is well understood now that the conditions 
of a gradual eclipse arc quite unfavourable for the 
detection of sibtle colour changes, and the distance 
in this case is altogether too small The clrcum- 
stance* of stellar aberration have also been Invoked 
to set a limit to the possible dispersion But the 
sensitiveness of this test is also too small, for a differ¬ 
ence of as much as one half per cent in the rate of 
transmission would at best produce a spectrum o 1* 
in length (and this is about the estimated width of 
the fine micrometer wire of the largest retractors) 
As nothing of this order is to be looked for a finer 
test must be sought Arago conceived the possibility 
of detecting a change of colour in variable stars 
according to the light phase Contenting himself 
with the simple inspection of certain variables he 
concluded that there was no such effect As a matter 
of fact more careful observers h ive noticed a change 
of tint accompanying the change of brightness, but 
even so the natural explanation is to be found in the 
physical character of the stars This illustrates the 
need for a cautious interpretation of results, as well 
as for the mot>t careful and refined methods of 
observation 

A great advana in practical methods has been 
made recentl) by M Nordnunn of Paris His plan 
has been to study the light curves of certain variable 
stars using the light from different regions of their 
spectra in accordance with the belief that a sensible 
dispersion m space must produce a want of simul¬ 
taneity in the respective curves With this object in 
view he designed an ingenious modification of the 
Zollner type of photometer By its means the light of 
ihe star examined can be compared with an artificial 
star produced by condensing on a small hole the 
light of an Osram lamp fed by a constant current 
Before entering the evepiece the light from both 
images passes through one of three liquid light 
filters, and thus the comparison is made in red green 
or blue light as desired Whatever opinion may be 
formed of the validity of M Nordm tnn s conclusions 
it is fair to say that his apparatus has been admirably 
designed and that much is to be expected from the 
s)stematic application of his method to the study of 
coloured and variable stars 1 inding the atmosphere 
of Pans unsuitable for delicate researches of this 
kind ho took his appiratus to Biskra in Algeria, 
where he spent several months in 1907-8 Unfor- 
tunatel) the climate of this station did not fulfil 
expectations, owing to the prevalence of sand storms, 
and this fact may account for a certain want of con 
tinuity in tht observations in a research which 
demanded continuity as a necessary condition of com 
plete success 

M Nordmann studied chief!) the stars 0 Persei and 
\ Tnuri But before alluding to his results we may 
refer to the nearly contemporaneous work of M 
1 ikhoff of Pulkowa M Ttkhoff has conceived more 
than one ingenious method of attacking the problem 
of dispersion in space One of these is In principle 
the same as that of M Nordmann but differs from it 
in emplo>ing photography instead of direct visual 
estimates By using bathed plates the region of the 
star examined is photographed through certain 
screens which are prepared in such a way as to allow 
only light belonging to restricted ranges in the spec¬ 
trum to be effective Thus an orange screen may be 
expected to give results comparable with those 
obtained by visual methods while a blue screen wiU 
give photometric estimates in the ordinary photo¬ 
graphic region of the spectrum Bv this method M 
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Tikhoff studied the variables RT Perse! and W Urs« 
Majoda Some years previously he had compared the 
velocity curves and the light curves of the «rtars 
8 Cephei and * Aquilse, which are wetl-kpowp spectro¬ 
scopic binaries and variable stars Inasmuch as an 
accepted theory of the physical nature of start of this 
type is still wanting, this method mutt be considered 
radically unsound. But more recently M Tikhoff 
has had the happier Idea of comparing the velocity 
curves as determined from lines in separate regions 
of the spectrum Theoretically, this would seem to be 
the method of all those which have been suggested 
which is the most free from objection But it is 
doubtful whether among the spectrographic obscr\ i 
tions already made even of the highest class suitable 
material exists for the successful application of the 
method It is certainly possible to criticise on definite 
and practical grounds AIM Tikhoff and Beloi>olsky s 
discussion of the case of $ Aurigse 
The results already obtained may be tabulated 
thus - 

Star Rang* Lag Authority 

MM min 

0 Pertei 680 450 13 Nordminn 


0 Pertei 680 450 13 Nordminn 

A Tauti 30 

RT Pertei 560-430 4 Tikhoff 

W Ur« Mtjorit. 023-3 SO 10 

0 Anrtgrc 450-400 10-20 

The third column, which alone requires expl n ition 
contains the retardation, expressed in minute^, of 
some event observed m blue light over what is sup¬ 
posed to be the same event observed in light of greater 
sa\ e-length The event in the first four casts is the 
light minimum of the star while in the fifth case It 
1$ the disappearance of the radial component of the 
velocity relative to the Sun Unfortunately we have no 
trustworthy determinations of the parall ixes of these 
stars Pritchard s values for 0 Persei and 0 \ungne 
are near 006' and M Tikhoff himself has found the 
parallax of RT Persei to be insensible Ihus uc 
can only note the qualitative agreement m the sign 
of the lag in all cases which suggests that blue 
bght is transmitted through space at a slower rate 
than light of longer wave-length Yet the results are 
liable even on this ground, to serious criticism which 
has been expressed forcibly by Prof Lebedew It is 
not surprising that close inspection shows that the 
data in the case of 0 Auriga; are not self-const tent 
But in the other cases wc cannot be certain that the 
observed event Is really synchronous In its origin for 
different qualities of light This essential condition 
may be nullified by the physical character of the star 
as for instance by a selectively absorbing atmosphere 
of the occulting body Prof Lebedew is entirely 
right in suggesting these criticisms but they do not 
prove that the medium filling space is without disper 
sive power and even if this fundamental question is 
left open, it is to be hoped that researches will be 
continued on the same lines, for the ingenious 
methods of MM Nordmann and Tikhoff bid fair to 
extend our knowledge of variable stars in a most 
helpful way 

Meanwhile the line of direct investigation of a 
possible selective absorption in space has been 
followed If two stare the Intensities of which are I, 
and 1 , require exposure times T, arid T a in order to 
register fcqages of equal density 00 a photographic 
plate we may put (after SchwarzschikQ 

I iV-W 

A priori We might expeat the same effect to be pro¬ 
duced by the same incident energy, or p^i As a 
matter ot fact, a numbed of independent researches 
nave suggested that f is much nearer the value 0 8 
This defi ci e nc y in th^ value of p has been attributed 
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to the properties of the photographic plate 
occurred to Prof Turner that the fact might have hs 
origin in cosmic causes He had deduced hum tBe 
Greenwich astrographic results that * whan the fifth 
of exposure is prolonged in the ratio of five magpl 
tudes the photographic gain is four magnitudes ’ 
7 his result which has been reached by others In mote 
or less the same form is equivalent to the above 
statement that p «o8 A number of facts connected 
with visual and photographic magnitudes could thus be 
leconciled by supposing that the small particles dis¬ 
tributed in space actually produced a selective scatter 
mg in accordance with Lord Rayleigh's law 

It seemed as if a crucial test was at hand to try this 
hypothesis It was only necessary for M Tikhoff tc 
ipply his light filters and to see whether the apparent 
law of photographic action was the same for the 
blue starlight which affrtts the ordinary plate, and 
for the visual ravs to which the bathed plate is sensl 
tive ,Thc experiment was immediately made, and 
the first results seemed to bring a striking con firma 
tion to the hypothesis M Tikhoff found that £**06} 
to 079 for the photographic rays, but that P«0 9X tc 
096 for the green-yellow rays But Mr Parkhurst 
of the \erkcs Observatory who has made a special 
study of the subject of photographic photometry 
strikes a note of warning Under conditions appar 
cntly similar he has obtained p**o &8 for the ordinary 
plate and p«o8i for the bathed plate with colour- 
filter Ihese results go in the opposite direction and 
must be attributed to the different plates (Schleussner 
and Cramer) and filters employed Mr Parkhurst oon 
eludes that if cosmical causes played any part In the 
matter they would be completely masked by photo* 
graphic effects 

The inter relation which has been noticed between 
the problem of absorption in space and the problem 
of sidereal structure has naturally engaged the atten¬ 
tion of Prof Kapteyn, who has been the most 
prominent and assiduous student of the latter ques¬ 
tion during recent years He has noticed that the 
marked deficiency In the numbers of the fainter 
classes of stars is equally apparent in all directions of 
the sky Unless this peculiarity is attributable to the 
effect of general absorption^ we must suppose that 
the sun is situated at the centre of the universe^ and 
though such n thing is perfectly possible, it is not 
specially probable Kapteyn prefers to admit an 
absorption of light and provisionally estimated the 
loss required bv the hypothesis of nearly constant 
star-densltv as 0016 of a magnitude for stars with a 
parallax of 0 i f More recently fie has brought for 
ward an interesting argument of a qualitative kind 
Ml«s Cannon's classification of star spectra dlstfn 
guishes between two classes which differ only in 
showing greater or less relative absorption in 1 tf« 
violet end of the spectrum \itturus is the type d 
the stars less affected while « Cassiopeia* Is the type 
of those more affected in this way If file property 
is not intrinsic in the stars themselves, stars befog 
ing to the Arcturu* class should bfe nearer to Us liiuri 
stars like « Cassiopeia Hence the former das* should 
cm file overage, possess greater proper modorts Pul 
to the test 45 stars of the « Cassfoeto division gave 
an average centennial proper motion 1x4* and >j 
stars of the « Bootis division gave 4 Tx f Thus* tin 
idea is confirmed that the distinction Is due to aoEorp. 
tion in space A number of interfering points are 
involved in this line of argument and It is te he 
hoped that it feril! be further tested by extending its 


Quite lately Prof Kapteyn Jw* pffbBphOd a 
seated and moft extended research on the subject* 
tn this he investigates thq amount esfotiVe 
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and starts from the principle that the pheno- 
ggejkon must manifest itselF in this that cetens 
the more distant stars will be redder than 
nearer ones As a measure of redness he em- 
ploys the difference photographic mmui visual 
ntagnitude derived from the Draper catalogue and 
the Harvard revision It would be profitless to use 
direct determinations of parallax for the material at 
hand is far too scanty and untrustworthy Henct be 
derives the measures of distance from his own statis 
tkial discussions which have enabled him to express 
the average parallax of a star as a function of its 
magnitude and proper motion The necessary data 
have thus been found for iajj stars, and separate 
equations have been formed for the different spectral 
cusses and certain ranges of proper motion within 
each class It is impossible here to follow the rather 
complicated discussion detail but the result 
obtained on certain simple assumptions as to the 
nature of the scatter#*g of light implies a loss of 

0*00667 of tout light*0*0094$ of mag for photographic rays 
0*00437 „ =0*00465 „ visual rays 

in the case of a stnr the panltax of which i9 o i r or the 
distance of which is 32 6 light years kapteyn con 
sldera that these numbers represent lower limits and 
finds no difference between galactic and extra galactic 
regions of the skv so far 11s selective absorption is con 
cerned 

Despite the contradictory nature of the evidence 
It must be felt that the whole subject is full of interest 
It is now receiving the most critical and exhaustive 
discussion, and the need for fresh material will stimu 
late original and appropriate observations It is 
pleasant to learn from Prof Kapteyn that the 
plan of work for the 6o-inch reflector on Mount 
Wilson includes special provision for this line of studv 
Efforts directed with a serious purpose and pursued 
With sincerity do not go unrewarded though the 
shape of the reward may not always be according to 
expectation H C P 

NOTES 

The Use of Birthday Honours was published on Friday 
last but as usual men of science do not figure largely in 
it Among the new Privy Councillors we notice the name 
of Sir William Mather who has done much to promote 
technical education The honour of Knighthood has been 
conferred upon Mr H Hall His Majesty s Inspector of 
Mines for the Liverpool and North Wales district and 
Dr A Hopkinsoif Vice Chancellor and principal of the 
Victoria University of Manchester Colonel F B Longe 
Surveyoc-General of India, and Dr R T Glazcbrook 
PUS, become Companions of the Bath (C B) Mr 
J H Marshall, director-general of archaeology in India 
Mr C Mlchie Smith director of the KodaUtanal and 
Madras Observatories, and Dr M Aurel Stein super 
intendent of the Archaeological Survey, Eastern Circle are 
appointed Commanders of the Indian Empire (C I E) 
Thf order of C M G has been conferred upon Dr A D P 
Hodges# principal medical officer of the Uganda Pro¬ 
tectorate, In recognition of his services in the suppression 
of sleeping sickness and Prof T W Edgeworth David 
F,JLS, of the University of Sydney Mr C O Water 
bouse of the British Museum (Natural History), has been 
appointed a (jptnpan i qn of the Imperial Service Order 

WD42AM Ramsay, K.C.B* F R.S * baa been elected 
an " Assocta Stranger ” of die Paris Academy of Sciences, 
hi the place of the late Frol Alexander Agassis 

Tim A lbe rt medal of the Royal Society of Arts for the 
Current ppr has been awarded by the council to Madame 
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Curie, for the di*u>\iry of radium The discovery which 
w as the outcome of Prof Becquerel s researches into the 
radio-activity of uranium and its compounds was made 
jointly by Madame Curie and her husband Prof Curie,* 
professor*of phjsics at the Sorbonne In 1898 Prof Curie 
died in' April 1906 and in Ma> of the same year the 
faculty of sciences paid his widow the distinguished honour 
of appointing her his successor She has since con¬ 
tinued on her own account the researches she commenced 
I11 association with her husband Tlv* Davy medal of the 
Royal Society was awarded to Prof and Madame Curie in 
1903 and the importance of the discovery has been fully 
recognised b> the scientific world 

Tnit King has consented to become Patron of the Royal 
Sodet\ of Arts in succession to King Fdward the Seventh 
who became Patron on his accession after having filled the 
office of president of the society for thirty -eight years 

Tin President of the Board of Trade has appointed a 
committee to inquire what degree of colour blindness or 
defective form vision in persons holding responsible posi 
tlons at sea causes them to be incompetent to discharge 
their duties and to advise whether an\ and if so, what 
alterations are desirable in the Board of Trade sight tests 
at present m force for persons »rvmg or intending to 
serve in the merchant service or m fishing vessels or In 
the way in which those tests are applied The committee 
consists of the Right Hon A H D Acland (chairman) 
Lord Rayleigh O M F R S Sir Arthur Rticker F R S 
Mr Raymond Beck Captain T Golding Prof F Gotch, 
FRS Mr N Hill Mr E Nettleship Mr J H Parsons 
Prof J H Poynling F R S and Prof E H Starling 
FRS Dr W Watson V R S and Mr S G Tallents 
will be secretaries to the committee 

With reference to Mr Winston Churchill s statement irt 
the House of Commons on June 16 that the time has 
now arrived when a definite effort should be made to break 
new ground and set up a higher standard of safety in 
mines, we learn that a committee, appointed b> the council 
of the Royal Society of Arts and under the chairmanship 
of Sir Henry Cunynghame K C B is now considering the 
relative merits of a number of lift saving appliances which 
have been submitted in response to an offer under the 
Fothergili Trust of a gold medal or prise of aoZ for the 
best portable apparatus for enabling men to undertake 
rescue work in mines or other places where the air is 
noxious The committee of the society Is In comiminlca 
tlon with the South Midland Coal Owners Mine Rescue 
Experimental Committee which Is also conducting 
exhaustive inquiries with the view of discovering the most 
suitable apparatus for use in the South Midland coal¬ 
fields 

The King held his second Accession Court for the recep¬ 
tion of addresses at St James s Palace on June sa Among 
the addresses presented were eight from universities and 
a cumber from learned societies The King made special 
replies to the Universities of Oxford Cambridge, Edin¬ 
burgh Dublin and London To the representatives of 
Oxford University his Majesty remarked — It Is my 
desire to follow the example of my father and of Quean 
Victoria 1q sustaining and in fortifying those seats of learn 
mg on whose prosperity and influence the character 
and repute of our civilisation largely depend. Among 
them the University of Oxford, with its world-famous 
traditions of steadfastness and loyalty, will ever hold an 
honoured place ” The reply to Cambridge University 
included the words — Your famous University may, count 
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upon my sincere goodwill, and, like King Edward, I shall 
watch its progress and expansion with lively Interest 1 
am convinced that you will not fall In the responsibilities 
with which you are charged, and that the seal for truth 
love of learning and a high ideal of character and conduct 
wiU ever be cherished and fostered In your midst To 
the Edinburgh University representatives the King said — 

It gave me gicat pleasure to listen to the record which 
\ou have recited of the growth and increasing prosperity 
of the University of Edinburgh, since the time when as 
Prince of Wales, my dear father matriculated as a student 
The work of the universities Is of far reaching importance 
to the welfare of my people and I feel confident that every 
extension of the sphere of their influence will be attended 
with beneficent results I shall follow with deep interest 
and continual good wishes the work which is being done bv 
vour university in furthering the advance of sound learn 
ing and education The reply to London Univcmt) in 
eluded the words — * King Edward watched with keen 
interest the continuing prosperity and progress of the 
London University He understood how much the strength 
and reputation of our country depended upon the moral 
and intellectual culture of her sons and daughters He saw 
with pleasure the distinction and thoroughness with which 
the London University invested higher education in the 
tapitnl You may be assured that tho fortunes of your 
university will ever be near my heart and that I shall 
always take a lively interest In your welfare 

Queen Alexandra received Captain R F Scott at 
Buckingham Palace on Saturday last, and expressed her 
deep interest in the forthcoming British Antarctic Expedt 
tlon Her Majesty presented Captain Scott with a Union 
Jack to be carried with the expedition and to be planted 
at the most southerly point reached A telegram from New 
Zealand announces that the Dominion Intends to present 
the expedition with a quantity of coal and other stores on 
its arrival at Lyttelton The Terra Nova left Madeira 
on Sunday for Slmonstown, where she is due to arrive on 
August i Captain Scott Is to sail from Southampton on 
July r6 and Is due to reach Capo Town on August j and 
to leave there on August 13 The Terra Nova should arrive 
at Lyttelton on October 14 set sail on November 15 for 
the Antarctic and reach t|lc base on King Edward VII 
Land on December 15 

The Timet correspondent In Berlin states that the pre 
limtaary expedition to Spitsbergen for the purpose of study 
ing Arctic conditions In connection with the projected 
Zeppelin airship Polar expedition will leave Kiel on Satur 
day next in the North German Lloyd steamship Mains 
which has been specially fitted up for the purpose It U 

said that Prince Henry of Prussia as well as Count 

Zeppelin, will take part in the expedition which is expected 
to last some eight weeks 

According to a Geneva correspondent of the Times an 
Important Swiss scientific expedition left last week to make 
researches in the Cordilleras basin of the Andes The 
expedition is in charge of Prof O Fuhrmann, of the 

t University of NeuchAtel, and It will probably be absent 

two >ears 

* Mr Rods* Newstxad, lecturer in economic entomology 
find porashdbgy at the Liverpool School of Tropical 
Medicine, and a member of the Entomological Research 
Committee of the Colonial Office has gone to Malta to 
investigate tyo problem exUdnf there of the menace to 
health by the, sand-fly the mida coat of the expedition 
will be covered by a special grant from the advisory com 
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mlttee for the Tropical Diwooes Research Fund (Colonist 
Office) 

The discovery of an Immense reef of free-milling gold 
ore near Stewart, at the bead of Pocgandf Canal British 
Columbia is reported. It is stated that the reef has been 
traced for nearly twenty miles and naturally there has 
been a great rush of miners and others to the locality 

It is stated in the Scientific American that a fund has 
been started by Mrs E H Harriman for the collection of 
complete data on mammals and other animals In the North 
American continent, and that Dr C Hart Merriam, chief 
of the Biological Survey of the U S Department of Agri 
culture, is about to resign his position to take charge of 
the work 

A Reuter message from Atyers states that two violent 
earthquake shocks were felt at that place, and throughout 
the west of the department at 1 30 on the afternoon of 
trlday last Later telegrams received in Paris on Tuesday 
state that earthquake shocks continue to take place in the 
district of Aumale, that Dowar el Enoch suffered particu¬ 
larly and that twelve lives have been lost 

We regret to learn of the death, at eighty-one years of 
age, of Mr C Grevitte Williams P R.b author of many 
papers In organic chemistry and for some years assistant 
to Lord Play fair in the department of chemistry of the 
University of Edinburgh 

The Athenaeum announces the death, at the age of 
seventy five years of Dr Julius Weingarten, professor of 
mathematics in the University of Freiburg im Brelsgau 

Mr S A Stewart whose death at the advanced age 
of eighty four occurred through an accident at Belfast on 
June 15 was a distinguished Irish botanist and geologist 
and until recent!) curator of the Museum of the Belfast 
Natyrql History and Philosophical Society Mr Stewart 
contributed valuable papers to the Royal Irish Academy 
and other scientific societies and wrote in conjunction 
with the late Mr T H Corry the standard work 4 A 
Flora of the North-east of Ireland, * brought out in 1888 
Although jointly planned the early death of Mr Corry a 
few years before publication left the chief execution^of 
the project to Mr Stewart Nearly seven years later a 
Valuable supplement was published by Mr Stewart In 
collaboration with Mr R. U Praeger in the Proceedings 
of the Belfast Naturalists’ Field Chib Mr Stewart's 
contributions to geology were also most original and 
important He was an Associate of the Linnean Society 
a Fellow of the Botanical Society of Edinburgh, an hoa 
associate of the Belfast Natural History and Philosophical 
Society and one of the founders of the Belfast Naturalists 
Field Club * 

The Times announces that a memorial to Lieut Boyd 
Alexander* the explorer, who was murdered In the French 
Sudan in April, and his brother, Captain Claud Alexandfcf 
who also lost his life In Central Africa whjle engaged In 
scientific exploration, has just been completed at wrWey 
House, Cranbrook. A Sheet of Water on the estate fans 
been laid out a* an exact reproduction In miniature of 
Lake Chad from plans by Lieut. Boyd Alexander On 
islands and banks of the lake ato rtproduettons of thatched 
native huts, and there Is pr e se rved on the adjacent lawn 
one of the boats in which the Afecaad«>£oellng Expedition 
made its way down the river Vo to the Nile. 

A covHJtamxr banquet to some of Jfca redptyta of 
the l 4 ary Kingsley medal of the Liverpool School Of 
Trooical Medietas ras given bv the chairman Of tlss 
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pgfcopil on Saturday tot, when Surgeon-General Sir Mfred 
l&Mgh, C B, who was one of the speakers said he had 
endeavoured to help science in the appointment which he 
Bid lately vacated. His special mission was to endeavour 
fo bring Into the counsels of the War Office a realisation 
gf the fact that medicine was an applied si ience and that 
lit Was not concerned merely with the treatment of disease 
but with its prevention The problem of making th 
tropics habitable was easy and they could make such 
countries ms West and Central Africa as salubrious as 


Liverpool if they would only take the trouble to think 
about It and would organise for the purpose Medical 
science had also a definite relation to war He described 


the work of Sir David Bruce in practically stamping out 
Malta fever Thanks to applied medicine there had been 
added to the Indian Army for defensive purposes last >ear 
the equivalent of two battalion/ 


Ihb Cavendish lecture will be delivered to the West 
London Mcdico-Chirurgical Society to-morrow by Mr 
Thomas Oliver, who will take as his subject Lmp\ema 
and some Problems Connected Therewith * 

Tub summer meeting of the Junior Institution of 
Engineers will be held in Dublin and Belfast from July it> 
to 33 Ihe proceedings are to be opened by a reu.ption 
at Trinity College Dublin by the provost and professors 
of engineering and afterwards a number of engineering 
works Ac , will be visited 

fin autumn meeting of the Iron and Steel Institute 
will take place at Buxton on September 26 to 30 

1 he necessity of applying what may be called the 
* intensive method of treating some questions of Indian 
ethnology Is enforced by a paper recently read by Sir R 
Temple before the Royal Society of Arts on the people 
of Burma and by the discussion which followed The 
authorities are at issue on the order of the Invasions from 
which the present population resulted Sir R Temple 
thinks that the order of entrance Into the peninsula was 
Mon Khmer fai or Shan Bama or Burmese Sir J G 
Scott believes that the Shan if they migrated at all 
formed the third body of newcomers but he prefers to 
suppose that the Shan never migrated Again os regards 
religion, Sir R Temple treats the vast majority of 
Burman Buddhists as Ammists Animism taking the form 
of Nat worship Mr E Colston, on the contrary, holds 
that though Nat worship may be animistic in origin it is 
an integral part of jtaddhlsm, analogous to the Deva 
worship in Ceylon These two authorities are again 
hopelessly at issue In their views as to the period when 
Hindu influence became powerful in the country 

Thb Iron styles used for writing in India are interest 
ing, because it is thnfegh them that the types of the 
present Scripts have been determined, the circular class of 
alphabets, like the Onya or Burmese depending upon the 
necessity, in order to avoid breaking the material, of 
moving the style in a curve, not In a straight line along 
the fibre of the palm leaf Mr I H Burkill in voL vi 
part 1 of the Journal of the Asiatic Society of Bengal 
for die current year describes a large collection of thesi 
styles He arranges them in no less than thirty seven 
typed, beginning with the most simple form, like a porcu 
jw!»e quill and {^dually developing^ into the most intricate 
an i elaborate shapes. 

In the June number of Man Mr T M Joyce describes 
some curious wooden engraved blocks used by the 
Jtobongo bf dm Belgian Congo for ornamenting their 
bodies oq festal occasions, and for staining palm doth and 
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embroidery fibres with a red pigment prepared by bruising 
the wood of a tree known as tukula They are good 
examples of the work of this naturally artistic race It 
is remarkable that like our mourning rings the heir of a 
dead man, acting as chief mourner distributes a number 
of these articles to the immediate friends of the deceased 
as mementoes 

\ good example of the rain making chiefs to whom 
Prof J G Fraser first directed attention is to be found 
m a paper on such functionaries in the Gondokoro district 
White Nile, contributed to the June Issue of Man by Mr 
W E Cole The ram maker shows considerable shrewd 
ness in his proceedings lie always builds his village on 
a hill slope which he knows attracts th< clouds He 
smears himself with wood ashes and wears a number of 
l harms Then he produces a pot in which he keeps his 
ram stones generally pieces of crystal uventunne or 
amethyst found on the neighbouring lulls These in the 
true spirit of mimetic magic he covers with water and 
taking in hla hand a peeled cane split at the top, he 
beckons towards him the clouds if his people need rain 
Sometimes he maliciously diverts the rain clouds towards 
somq unfriendly tribe If by cli mo his Incantations fail 
he announces that some hostile chief m the neighbourhood 
has stolen the rain 1 Ills often leads to a raid on the 
offending village and to many broken luads 

Tub Bulletin of the Johns Hopkins Hospital for May 
(\xi No 330) is devoted to an Important article by Drs 
Crowe Cushing and Homans on the results of removal 
of the hypophjsis cerebri or pituitary bod) a small 
glundular organ at the base of the brain Methods were 
elaborated whereby the organ could be removed without 
injury to the adjacent brain In the most striking 

features following removal are development of a state of 
obesltv, alterations m the sexual organs and skin, sub* 
normal body temperature sugar in the urine psychic dis* 
turbance and finally death—all of them symptoms which 
have occasionally been noticed in man in connection with 
rumours of the pituitary body The paper makes a very 
notable addition to our knowledge of the functions of this 
or^an 

Thb difficulty of deciding whether butter is genuine or 
adulterated is illustrated m a pajier by Mr G Brownlee 
issued by the Department of Agriculture and Technical 
Instruction for Ireland The committee on butter regula 
tions in their final report recommended that m the case of 
any butter giving a Reichert WoIIny number below 34 the 
presumption should be that the sample is adulterated with 
foreign fats \$ certain Irish butters known to be 
genuine, have been found to fall below this limit an 
extended set of observations was mode It appears that 
the chief factor influencing the Reichert Wollny number is 
the lactation period of the cows supplying the milk and 
that in order to get butter of a more uniform composition 
the calving of the cows should be distributed more evenly 
over the year 

The Department of Agriculture in the Leeward Islands 
carries out a number of experiments on sugar-cane the 
results of which for the past season are now published 
Of the varieties examined some show themselves well 
suited for cultivation at all the various experimental 
centres, while others are mm limited m their range and 
are at their best on certain special types of soil The 
manunal experiments are mainly on the ordinary lines 
but some new ground is broken Molasses has been tried 
as a fertiliser with results that justify further investiga 
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tion It is not clear that either nitrogen, potaeh or phot 
phone acid it present in sufficient quantity to account for 
the increased crops, and thg. simplest explanation appears 
to be that the carbohydrafeluntlshes additional supplies of 
energy for the nitrog|i^^fijrtif<iteda in the soil and thus 
leads to a gain in the* SfR^ttfeogen 

The methods of picjkfng, drying and packing hops in 
Kent are described in sdmh* detail b\ Mr Arthur Amos in 
the Journal of the Board of Agrtcvlture (No a) Mr 
Amos writes with a complete knowledge of the subject ns 
a hop-grower and is also a trained botanist the article 
Is therefore one of considerable interest Hop production 
is n highly specialised branch of farming, requiring much 
more capital per acre than wheat or cattle production and 
it includes not only hop growing but also drying The 
oasts or drying ovens, are familiar objects to all who have 
tra\elled across Kent The drying Is managed by a skilled 
workman who remains in charge during the whole time 
of hop-picking, and even sleeps on the spot so that he 
may be at hand in case of need A good hop-drver is a 
person of distinction in the village community and rightly 
so since he can by hit efforts materially Influence the 
value of the product 

The extraordinary interest shown by the public in pouItr> 
production at the present time it discussed in ll a April 
number of the Journal pf the National Poultry Organisation 
Society To a certain extent a section of the daily Press 
is responsible for this outburst but the popular interest 
alwavs existed even before it was recognised by the Press 
The society is proposing to take as full advantage as 
possible of the present favourable opportunities for the 
introduction of cooperative methods in egg production It 
will be interesting to see how far cooperation may become 
a factor in English rural hfe 

The Field of June 25 contains a summary of an 
important paper read by Mr Pocock at the meeting of the 
Zoological Society on June 31 on the scent glands of deer 
and Antelopes and their bearing on the classification of 
those groups The author gave reasons for regarding the 
Indian four-horned antelope as related to the bushbucks 
rather than to the duikers while the beira antelope of 
Somaliland is dotted with the dik-dllu instead of with 
the gazelles and the saiga, the chlru and the palla are 
removed from the latter group to independent positions 
In the deer It is considered that the form of the antlert 
does not constitute a trustworthy guide to affinity 

In the May number of the National Geographic 
Magazine Mr H M Smith the Deputy Commissioner 
tells some of the wonderful results which have been 
accomplished by the Fisheries Commission in re-stocking 
the depleted waters of the United States with food fishes, 
lobsters oysters &c Nearly forty years ago the Govern 
meat realised the urgent necessity for measures of this 
nature and at the present day the official system of fish 
culture is stated to surpass in importance and extent that 
of all other countries collectively A few States did not 
join in the paremmt^ with the result that there hat been 
a shortage in the supply of the eggs of certain species 
The abftais remedy for this Is the assumption by the 
Federal Government of supreme power in regard to 
fisheries. For the first ten years of Its existence the 
energies of the commission were concentrated on the 
culture Pf the eight commonest and most valuable food 
fishes Nowadays the list is six timet as large and 
includes shad, whltefbh Pacific salmon white perch 
yellow perch cod various kinds of fiat fish and lobsters 
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The hatcheries also rear numerous Jtinds Of 
species. The only permanent marine hatcheries. 

Maine and Massachusetts, where, to use the authors 
words, such species as cod, pollock, flat-fish* and tobstgrif 
ire reared and distributed by the billion Special afttew* 
tlon is likewise directed to the diseases of fishes, particu¬ 
larly cancer for which new laboratories are In course of 
erection The article concludes with an account Of new 
fisheries and new methods of fishing d i scovered by the 
commission 

In an article in the June number of the Zoologist Mr 
F J Stubbs endeavours to explain the mechanism by 
which aquatic birds arc enabled to maintain themselves at 
different levels in the water Moorhens it is well known, 
will not unfrequently maintain themselves at a consider¬ 
able depth below the surface by grasping plants with their 
toes and it is suggested that die same means are some 
times employed by dabchlcks It is obvious, however, 
that such a method will not hold good for divers in which 
grasping power is lacking The mechanism in the 

author s opinion Is afforded by the presence of a layer of 
air held between the “ feather film or mesh of barbules 
and cilia formed by the outer layer of the plumage—an<f 
the skin Each of the contour feathers Is provided with 
a separate apparatus of muscles, whereby it can be held 
out at right angles or pressed close to the body In the 
first case the bird would appear round and fAt, in the 
second very slim and there would be a corresponding 
change in the extent of the air-envelope and consequently 
of the buoyancy of the bird By adjusting the thickness 
of this layer of air between the 4 feather film and the 
epidermis the bird can alter its specific gravity 1 It it 
further considered that the water repelling property of the 
plumage of a duck is due to the feather film, and not to 
the natural oiUncss of the feathers 

We have received a series of contributions from the 
Palaeontological Laboratory of Yale University, reprinted 
chiefly from the American Journal of Science This depart¬ 
ment of the Peabody Museum, which became famous 
through the researches of the late Profs O C Marsh and. 
C E Beecher well maintains its reputation under the 
direction of Prof Charles Schuchert The most Important 
paper is one by Dr G R Wieland describing In detail the 
remarkable Cretaceous turtle Archelon ischytot, which has 
now been mounted for exhibition and measures consider 
ablv more than three metres In length A discussion of 
this and allied Cretaceous fossils *%ms to show that the 
curious leathery turtles are the degenerate descendants of 
ordinary turtles Ban* F von Hurne and Dr R S Lull 
publish a photograph god sketch of the original specimen 
of the small Triasslc Dinosaur, Nanosaurns agihs, sbbWtfig 
that it is much less satisfactory than might be supposed 
from Prof Marsh s description Prof T D A Cockerel 
and Dr H F Wickham describe many Insects and riant- 
remains from the Miocene of Florissant, Colorado t wfcfllt 
Prof Schuchert himself discusses a series pf Silurian fossils 
from Arisaig, Nova Scotia carefully collected bv Mr W H 
Twenhofel 

The 1 Extracts from Narrative Reports of Officers ri 
the Survey of India,” for thfc s e a s o n loof-fi, conShtn an 
Interesting account of precise JsveUlug darned out with ths 
American binocular level ^JhU Instrument differs frfl m 
levels of the ordinary form in seyetai important partttulare. 
ft Is provided with a second telescope, through which the 
bubble can be viewed and the scakr reading gt each «e(id 
'of life bubble ^observed at the same timers the stafr 
Ing U taken The advantage^of this fr obvious, * Hlk 
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in the position of the observer between the two 
jftfcgUigs, necessary In the older form of level Is almost 
pertain to cause some shift in the position of the bubble 
Jl»o staff is graduated on one face only while the telescope 
diaphragm carries three horizontal wires instead of the 
Visual single oqe The two outside wires are equidistant 
from the centre one and in making an observation all 
three wires are read The necessity of having a second 
set of staff graduations on another face with a different 
seio And in different units is thus obviated while the three 
readings form at least as effective a check against errors 
and are more rapidly performed than the two required on 
the older system The American instrument presents the 
additional advantage that the interval as read on the 
Staff between the wires gives a measure of the distinct 
of the staff from the observer As an illustration of the 
precision of which levelling % now capable we may take 
the Bombay Madras line Fhe length of this line is 806 
miles and the closing error was 0607 foot or about 
1 /loo inch per mile A closely comparable figure could 
be derived from other lines Taking another test of 
precision viz the difference in the results of two observers 
each making a single traverse of the same line, we arrive 
at a figure of about 1/20 inch per mile 

In our issue of December 2*1 last we briefly alluded to 
an Interesting paper by Mr VV G Reed jun on South 
American rainfall types recently read before the Royal 
Meteorological Society The author constructed a map of 
very large size making use of all published data and from 
an inspection of the curves it was seen that (generally 
speaking) there is a marked division of the rainfall into 
the following five types —(1) double maximum including 
the region north of the Amazon and west of Dutch Guiana 
(a) maximum early in the year including Cuian'i and the 
northern part of Brazil except the coast region (3) winter 
maximum in the northern coast States of Brazil a) o on 
the west side of the continent south of the equator and 
west of the Cordillera (4) summer maximum extending 
over central and southern Brazil Bolivia and Paraguay 
and as far south as Buenos Aires (5) rain at all seasons 
embracing the southernmost States of Brazil, Urugun) 
south of But nos Aires and fast of the Cordillera Small 
graphs are drawn for stations exhibiting general typ^s of 
the annual range of rainfall applicable to each of the large 
divisions ihe author also compares his own map of 
seasonal rainfall with those previously published prefer 
once being given to ^hat by h L \ oss contained In Pettr 
tnann t MUtvtlungi n 1907 

Thk University of Wisconsin ^as issued an account of 
some instructive experimentt on manuring which while 
not new in principle, will be of value to agricultural 
lecturers The sandf soils of northern Wisconsin are 
deficient In humus and In nitrogen both of which could 
be applied as dung or purchased organic fertilisers It Is 
however much cheaper, and distinctly more effective to 
grow a crop of clover on the soil during the previous year 
and then to plough it In The hew Mexico Agricultural 
College has published a bulletin describing the methods of 
apple culture under Irrigation Apples wifi grow in a 
great variety of circumstances and can be produced in 
regions lying outside the old apple belt if methods like 
Irrigation are ylopted 4 

Tits Mletttkia* for June so contains a supplement of 160 
pages devoted to the applications V electricity to marine 
work Already a large proportion of the auxiliary power 
required 00 a modem Uner or battleship is supplied elec- 
tetoattp, but the electrical engineer looks forward to the 
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near future when cb*ctndt\ will play an Important part 
m the propukion of lett&tls lltrn possible systems of 
electro mechanic il propulsion art described in this supple¬ 
ment In each the prime mover is coupled direct to one 
or more dynamos which m df^ye motors on the screw 
shafts The great flexibility Of the electrical method of 
transmission makes it possible ts vary the speed of the 
vessel betwixn wide hiiutVwithout running the machinery 
at low efficiency Ihc question of the prime mover of the 
future is obviously jxn important one, and several of the 
writers of the articles expect the oil engine to displace the 
turbine just as the turbine has displaced or rather is dis¬ 
placing the reciprocating steam engine 

A new petrol-electric motor omnibus constructed by the 
Daimler Company is illustrated in the Engineer for 
June 24 Two power units arc fitted, one at each side 
of the frame undtr the seat line each capable of develop¬ 
ing ia horse-power The engines are of the new Daimler 
type with crank shafts and fnm s extended for the 
dynamotors by which term is meant an ordinary con 
tinuous-current dynamo which is also used as a motor 
Each dynamotor is normaffv rated at 3 kilowatts but has 
a give and take capacity of three to four times this rating 
It Is stated that on ordinary greasy roads it is found 
almost impossible to cause this new omnibus to skid or 
side-slip to any appreciable decree and nothing in the 
nature of a dangerous side-slip has been experienced in 
5000 miles' driving lhis immunity is attributed to the 
following factors —the extreme flexibility of the double¬ 
unit system the better weight distribution obtainable by 
the construction adopted the distribution of braking over 
the front and rear wheels and the improved methods of 
braking employed the improved co axial pivot steering 
and the comparative absence of unsprung weight The 
total weight of the vehicle complete and ready for running 
is 3 tons 9 cwt the reguldions allowing 3 tons 10 cwt 


OLR *S 1 R()\QVICAL COLUMN 
Meteorite at Bomuav —Mr \\ b Denning writes — 
Advices from India mention thi Fill of a brilliant fire 
ball at Bomb n on the afternoon of April 35 last at 4 15, 
(standard time; One observer suvs tlu meteor flashed out 
three times in a descent marly vtrtiuil and the appear 
ance suggested huge drops of tire from a Roman candle 
\ few minutes later ihorv w is 1 report as loud as one of 
the harbour guns onlv more muflkd and the impression 
was that a big mine had cxplod d m the neighbourhood of 
Khandalla 

At Lauovli 1 loud rumbling sound startled the In 
habitants the houses bung shaken Looking upward 
people saw a long thin lint of smoke rolling from the 
b W to NE across the skv Further reports Indicate 
that the fiery ball shot up from the direction of the sun 
Other observers at Bombay say that the detonation 
resembled a blasting operation h ard for many miles 
around and lasting ncaily a miniiw The meteor appeared 
as a white-hot ball and a loft n long luminous trail On 
striking the surface of the Bombav Harbour it threw up 
a high column of water with steam 

At Khandalla a terrific noise was heard proceeding 
from the direction of Poona 

* It is doubtful whether the object really descended m 
Bombay Harbour as one observer says though It gave 
that impression, yet it evidently fell far beyondthat spot 
Directed from the S E sky the radiant was probably in 
Leo but the height of the meteor cannot be precisely ascer 
talaed from the data available This It the third brilliant 
meteor seen in sunshine during the last nine months 
Others were reported in England on October 6, 1909 and 
May 10 3910 

4 The region of Leo seems to bo a prominent one for 
the supply of unusual meteors * 



534 


[juft* JCi 19to 


NAT URL 


Halley s Comet — In Circular No 3 of the iransvaal 
Observatory Mr Innes publishes the observations of the 
tail of Halley s comet recorded by himself, Mr H E 
Wood, and Mr W M Worsseil during May 17-21 
Small sketches showing the form of the multiple tail at 
various times are also reproduced. In addition to the 

mam tail there were two fainter glows separated by some 
degrees from the main stream near Pegasus, but re* 
approaching it in the neighbourhood of Aouita Quite 
unexpectedly as recorded by Mr Ptjn and other observers, 
the remnants of the tails persisted in the eastern skj after 
the comet had passed the earth and were seen each morn 
ing until the moon interfered, after May 21, but it was 
obvious that they wero gradually fading awn) On the 

morning of May 20 the tail was traced to R A iqh 
dec 5®S , 150* from the invisible nucleus In a letter 
to Mr Innts Mr H C Reeve of Lorentaville stites 

that ut 5 am on May 19 the magnificent main tail 

tended lo the Milky Way and its attendant shafts wire 
respectively 15 0 and ao° long giving the whole the amx ar 
ance of a huge transparent cone into which the earth was 
rushing On the o\citing of Ma> 19 the whole comot was 
south of the ecliptic jet on the morning of May 20 the 
original branched tail was still west of the sun and north 
of the ecliptic 

Mr Finlay and Prof Rudge at Bloemfontein r port 
having seen u rupture of the tail, near Aquila tike plate 
on the morning of May 18-19 hut this was not r<x ordr-d 
by any other observers 

Photographs of the comet were taken at (lie Inn \ iul 
Observatory with the I ran kiln Adams star \ amen on 
every possible occasion, and arc to be discuss xi in 1 sub 
sequent Circular one of them is reproduced on a plate 
which accompanies No 4420 of the Astronomistlu \ach 
rich ten I he chief characteristic of all the photo^nph* 
is the complicated structure of the tail Two groups of 
streamers are seen on either side of the axis ind in 
addition there arc several side streamers showing kmk 
ind irregularities the photographs In mam points 
ri * mble many of those token of Morehouse s comet in 
1908 

The Utronotmsehe Naehrtchiett also contains notes from 
several Continental observatories generally confirming the 
results already published 

In the Comftes rendus for June 20 (No as p 1051)) 
M J Comas bola gives a rtsumi of the physical observn 
tions of the comet made, visually and phorognphiculh 
with the j8-cm refractor of the Fabra Obscrvator\ during 
the periods of greatest brightness as a morning and is an 
evening object 

The comet began to be perceptible to the naked eie it 
Fabra on April 15 and the length of the tail whilst near 
perihelion was about 50 million kilometres (31 a million 
miles) There were distinct changes in all parts of the 
comet nfter Its inferior conjunction with the sun 

Before conjunction the tail was generally bifurcated and 
made up of numerous long filaments, without knots or 
harp bends M Sola suggests that this simple straight 
appeorame was the result of the intense repulsive action 
of the sun while the comet was so near to it The head 
was relatively small although surrounded by very feeble 
and extensive envelopes measurements of the photographs 
generally #jve no 000 1cm (nearly 70 000 miles) as the 
diameter of the brightest part. Generally the envelopes 
were eccentrically placed In regard to the axis of the tail 
a feature which was very marked on Mav 1 1 I he nucleus 
was vtrv bright and Its diameter was about 3^00 km 
(nearly 2200 miles) 

After conjunction the tail was not bifurcated on Mav 30 
it was like a brush of numerous short hairs and from 
Mav It it appeared as an aigrette, which became modified 
from day to day The bright part of the head was larger 
Its diameter being about 160*000 km, (too 000 miles) but 
the fainter onvulopes were reduced. Tne nucleus at this 
time was very small probably not more than 1000 km 
miles) In diameter 

Measurements of the photographs of Mav 30 and 31 
indicate that within two mllUon kilometres of the nucleus 
the projected matter travelled at about 13 km per sec In 
a previous note M Sola referred to projections from the 
head Into the tail and to the doubting of the nucleus on 
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June a, also to the appearance of several rapidly moving 
condensations on June 4. He now suggests that the* 
njipearances were a senes of phosphorescent emonatiod* 
which seemed to commence about May 31, and co i n cided 
with the change in the structure of the toil. Not wishing 
to state definitely the nature of these ejecta, he calls them 
globes and gives some measures of their apparent distances 
on June 4 Taking a mean, he finds for tne velocity with 
which a globe receded from the nucleus 537 km per 
second All these globes appeared to vanish at a distance 
of about 35 000 km from the nucleus 

Observations or Wixnecye s Comet (1909*1) —In No 
4430 of the Aetronomische Nachrichten Herr R Prager 
gives a number of positions of Winnecko s comet obsmed 
with the ax Inch refractor of the Santiago de Chile 
Observatory between November a and December 13 1909 
At all times the comet was very faint, appearing as a 
circular patch of fight o•/ in diameter and having no tall 
or nucleus after December f^it was too faint to be seen 

Coloi r op Comet 1910a during its Perihelion 
Passage —Observed at tne Transvaal Observatory on 
January 17 the great comet 19100 was near the zemth, 
and therefore practically free from the colour absorption 
effects of our atmosphere Mr Innes records that under 
these conditions it was identical in colour with and almost 
indistinguishable from the pure snowy white alto-cumulus 
(lourls which were passing at the same time (Circular 
No 1 p 31J. 


I HE INTER V ITION\F HOI ANIC COM RE NS 
4 T BRUSSELS 


'T'HhRF was a large and apresentatue gathmng of 
A botanists in Brussels on the occasion of the Inter 


national Botanical Congress on May 14-aa The inaugural 
mc< ting took place in the large rotunda at the Botanic 
Cm dens but the serious work of the congress was carried 
out In the Salle de* Efttes in the grounds of the Exposition 
The important subjects of deliberation were further con 
sideration of the rules of systematic nomenclature and a 
scries of propositions on phytogeographlcai nomenclature 
The rules of systematic nomenclature which were drawn 
up as the result of the deliberations of the Vienna Congress 
m 1Q05 left open for future discussion special points in 
relation to non vascular cryptogams and paUeobotam A 
number of sectional committees wore appointed and their 
recommendations formed the subject of debate at the 
recent congress The chief matter for discussion was the 
starting points for nomenclature in the various groups. 
W as the date of publication of Linnams s Species 
1 laniarum 1753 which had been adopted as the 
beginning of nomenclature for seed plants and ferns to 
bo the universal starting point throughout the plant 
kingdom or would it be preferable to take the date of 
publication of later systematic works dealing with the 
various groups of cellular cryptogams ? 0 

After some informal discussion among the workers in 
the groups in question a senes of recommendations was 
agreed to by the congrats The date 1755 was accepted 
as the starting point for the Mycetozoa Algae (excepting 
certain groups to be noted below) Characeae Sphagnacese 
Hepatic* and Lichens The exertions to the general 
rule for the Alga were as fotlows — Desmids J Ralfs, 

British Desmidlese " 1848 Oedogonlacew, K E Him, 

Monographic u Tconographle dor Oedogonlacem, * 190Q 
Nostocaceae M Gorront, 44 Noetocacdes bomocjstdes n 
1890* and E Boraet and Flahauh 4 Nostacacdes hdtdro- 
cj*st<es, ' 1886-8 

For the Fungi Fries 11 Systema Mycologicutn ' 1831-3* 
was adopted as the point of departure, excepting for die 
Uredinece Ustilagim* and Gasteromyeetts, which it was 
agreed should date from PertoonV 4 Synopsis, 9 1801 ¥cr 
Mosses, Hedwlg’s 44 Species Musoorum,” i$p 4 was agreed 
upon In order to reduce to a minimum changes of names 
which would result in cases- 1 where an early date was 
adopted as a starting point special committees wera 
appointed for each of the large groups to draw up fists 
of nomitut ctmservanda, or names of genera wMi, from 
long-established use should be retained though foadmit* 1 
sibfc on ground* of strict priority These lists wifi be paL 
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uigress of 1915 in the meantime workers 
flSCommended to make u few changes as possible from 
accepted nomenclature The discussion of a 
point tor the nomenclature of Bacteria and of the 
jcese, excepting the Nostocaccse was postponed 
e next congress of 1915 

Useful decision was arrived at in connection with the 
names of pleomorphic fungi the successive states of which 
have been described under different names It was agreed 
that these should bear one generic and specific name viz 
tl|e earliest given to the state, which it is agreed to call 
the perfect state, on condition that this name otherwise 
conforms to the rules The ' perfect state is that which 
leads up to the ascus In the Ascomycetes, the basldium in 
the Batidiomycetes the tcleutospore in the Uredmetc and 
the spore In the Ustllagincs The addition of figures in 
eluding microscopic details was recommended when 
describing new genera or species of fungi 

In pakcobotany some difficulty has arisen from the use 
of the some genus name for recent and fossil plants In 
Order to reduce to a mimmiftn changes of name resulting 
from this cause it was agreed to draw up a double list of 
generic names which are to be retained —(1) a list of the 
generic names of living plants duly published and in 
general use which enter into competition with earlier 
names of fossil genera such as Bucklondia (2) n 
similar list of generic names of fossil plants which com 
pete with earlier homonyms of Jiving plants which have 
been relegated to synonymy, in order to avoid the future 
use of such names for the living plant In the former case 
the name of the living plant takes precedence in the latter 
that of the fossil 

The palaoobotamsts showed some disinclination to fall 
into lint with workers in descriptive botany generally in 
making use of a Latin diagnosis when describing new 
genera or species It was however pointed out that n 
diagnosis giving merely the important characters of the 
fossil in question was required and not a complete 
description and further that such a diagnosis rendered 
the form in question far more widely intelligible than a 
description in a vulgar tongue Those members who were 
present at Vienna in 1905 called to mind the difficulty 
experienced when attempting to limit the number and 
variety of vulgar tongues which should be admissible for 
the diagnosis of novelties It was agreed that a Latin 
diagnosis should be given with the recommendation to the 
author to add a full description in a vulgar tongue 
Tlie lost matter for discussion was the proposition to 
add to the list of nomtna conservanda for seed-plants The 
original list which was agreed to by the Vienna Congress 
was Admittedly incomplete but as it had been accepted 
and used for five years many botonlsts were disinclined 
to amend it A list of additions was proposed which if 
nreepted would have upset again changes made sinrr 1905 
in conformity with the rules On the other hand the nrw 
list contained names of large and important genera such 
as Persea which could only be retained if included in a 
list of nomma contervanda~~<m strict grounds of prionty 
they are inadmissible It was decided to remove from the 
list those names of genera the inclusion of which would 
be subversive of changes already made and with this 
important alteration, the additions to the original list were 
agreed upon 

Dr John Briquet # upon whom as Rapporteur-C&icral 
has fallen the brunt of the work of the section of systematic 
nomenclature was persuaded to continue in office for the 
next five years until the congress of 1915 
The Vienna Congress had also appointed a commission 
of eminent plant-geographers to draw up recommendations 
for phytogeographicnl nomenclature The reporters of the 
commission Profs Flahault and Schroeter drew up a 
report embodying their own views and those of other 
workers upon various aspects of the question, and also a 
series of recommendations based on the consideration of 
the views and suggestions put forward* These reeom 
mendatlons were accepted by a Jerge majority of the com 
mission and formed the subject ,of debate at the congress 
It was recognised that the congress should not attempt to 
mm laws or rules but merely recommendations supported 
oy reasoned annotations It became evident however that 
« general agreement on the recommendations as a whole 


wi« not likely to be reached and the reporters therefore 
decided to put before the congress only those recommendo 
tions upon which there appeared to be substantial agree 
ment The substance of these was as follows — 

(1) That every author should explain exactly what he 
understands by the terms he uses 

(2) lhat the popular names of units of vegetation in the 
various languages should be retained. 

(3) lhat the principle of priority in phjtogeographical 
terminology is inadmissible 

{4) That a polygot synonymic dictionary of phytogeo 
graphical terminology with bibliographical references should 
be compiled by a special commission 

(5) That the colour scheme suggested by Prof Fngler 
for maps of tropical vegetation be recommended for 
adoption 

(b) That ecological phytogeographv may be defined at» 
the study of the relationships of plants and plant-com 
munitlei with their environment 

These recommendations were earned nent con As 
regards the somewhat contentious question as to the mean 
ing and definition of the two terms plant-association And 
plant formation which have come into use to designate the 
most Important units of vegetation Prof Flahault stated 
that there appeared to be general agreement in considering 
the aisodatton as a unit of definite florislic composition 
and the formation as something different from the asaocla 
tion 

Though It has not resulted in the establishment of a 
uniform system the work of the commission has been of 
the greatest use in forcing workers to think about the 
concepts and terms they employ and in promoting inter 
national exchange of views the promised synonymic 
dictionar) will be invaluable 

An invitation to the congress to meet in London In 1914 
was accepted 

At the conclusion of the congress many of the members 
went on to Berlin to visit the new Royal Botanic Garden 
and Museum at the invitation of the director Prof Adolf 
1 ngler The spacious new gardens with the commodious 
plant-houses, museum and herbarium which have been 
arranged by Dr Engler at Dahlcm fifteen minutes by rail 
from Berlin have replaced the older smaller and less 
convenient institution in the Grunwaldstrasse Berlin A 
special Interest attaches to the gardens and museum nt 
Uahlem Starting do novo with the advantage as object 
lessons of the great botanical institutions throughout the 
world Dr Engler has organised a garden and museum on 
thoroughly scientific lines ^nd embodying the ideas of a 
great syitematist and plant-geographer It was a great 
privilege to bo conducted through the grounds and build 
mgs by Dr Engler with the help of Prof Urban the 
assistant-director, and other members of the staff and in 
the glorious summer weather which prevailed at the end 
of May the gardens showed to the best advantage The 
arrangement Ts strictly scientific and educational, a small 
space only being devoted to mere ornamental gardening 
A large portion is arranged on the lines of plant geography 
Here we find a representation of typical German forest 
land and other Central European formations and so far 
as space and climatic conditions permit illustrations of the 
vegetation of widely different areas both in the Old and 
New Worlds A most striking feature is the Alpine 
section or Alpinum Miniature mountain ranges have been 
thrown up as far as possible to scale and formed of the 
natural stone and planted with the characteristic species 
and plant associations of the mountain area in question 
an attempt has also been made to indicate Altitudinal dls 
tributkm The student is thus able to make himself 
acquainted by an object lesson to some extent at anv 
rate with the flora of the Swiss Alps the mountains of 
the Caucasus or the Himalayas Miniature streams and 
waterfalls add to the effect 

Another section is devoted to biology and morphology 
while another forms a systematic teaching collection with 
facilities to enable the student to work at the plants on 
the spot. Medicinal and economic plants have Abo their 
section A great part of the area is devoted to the 
arboretum a fine collection though still young as work 
on the gardens was only begun about fourteen years ago 
The plant houses include a fine tropical house illustrating 
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a tropical landscape with a wonderful ittwn of 5etogmeBa 
Krauttittna and forming the main feature In a four-tided 
series of smaller houtes devoted especially to arolds, 
tropical dicotyledon# tropical orchids other tropical 
monocotyledons tropical ferns various succulents, 
Cactacem—these last two forming a particularly fine coUec 
tion—tropical economic plants, tropical water nnd marsh 
plants Cape plants, subtropical Australian plants and 
others, also a large temperature house ana numerous 
culture houses The museum contains a spacious 
herbarium and a number of fine exhibition galleries In 
eluding sections devoted to biology, systematic botany, 
palseobotanj plant geography, and economic botany also 
a section illustrating tne products of the various German 
colonies In addition there is a large lecture theatre a 
laboratory and a number of work-rooms The whole 
forms a magnificent example of botanical organisation And 
enterprise 

On the following day opportunity was given for usiting 
the State School of Horticulture and the Biological Institute 
for Agriculture and Forestry both adjoining the Botanic 
Garden 

An Interesting and enjoyable meeting closed with a 
pleasant excursion on the wannsee to Potsdam arranged 
by the Union of Systematise and Plant geographers This 
included a visit to Sans Souci and the Royal Park and 
Gardens under the guidance of Director Fintelmann 

A B R 


AN Ei\GLISH PHILOSOPHICAL CO\GRESS 
Frida} and Saturday last, June 34 and 35 joint 
^ meetings of the Aristotelian Society, the British 
Psychological Society, and the Mind Association were held 
at as Albemarle Street London at which subjects of wide 
philosophical and psychological Importance were discussed 
before large and Interested audiences The discussions 
were based upon papers previously printed and circulated 
among the members of the several societies On Friday 
afternoon the problem of * Instinct and Intelligence was 
considered on the basis of papers by Messrs C S Myers 
C Lloyd Morgan H Wiloon Carr, G F Stout and 
Wm McDougau Saturday morning was devoted to the 
discussion of the question, 1 Are Secondary Qualities Inde 
pendant of Perception ? on the basis of papers by Messrs 
T Percy Nunn and F C S Schiller and the congress 
was brought to a close on Saturday afternoon with papers 
on the nature and development of attention by Mr G 
Dawes Hicks, the 4 faculty ’ doctrine outline of some 
experiments on school children in relation to this doctrine 
by Mr W H Winch, and some observations on the 
sssthetic appreciation of colour combinations by Mr £ 
Bullough 

I —InstUut and Intelligence 

Dr C S Myers maintained the viefe that instinct and 
intelligence are inseparable in all forms of mental activity, 
animal and human alike that they are respectively the 
objective and subjective aspects of the tame thing viz 
mental process in general and In its various particular 
manifestations and that instinctive behaviour while 
characterised by mechanism In its objective aspect, is from 
the point of view of the experiencing subject characterised 
by nnalism He criticised the two assumptions commonly 
made with regard to Instinct as a form of mental process 
distinct fiwdnntelUgence vis that in instinctive behaviour 
as such (liifi iio awareness In the Individual s conscious¬ 
ness of th#«M to be achieved, and that such behaviour is 
fixed and from the beginning perfect He pointed out 
that an instinct is to be distinguished from a ritere reflex 
or chain of reflexes by (i\ a feeling of activity and (3) a 
Vague awareness of the result of the instinctive action 
before the option is actually performed both characteristics 
being present in the very Amt manifestation of the instinct 
Thepe rudiments of conation an 4 meaning are essential 
constituents of any activity deserting the characterisation 
* Instinctive ” Observations of Instinctive activities in 
ioieqts and other animals do not justify the view that such 
activities ar«." perfect the v*rv first ^me, M or that they 
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exhibit undeviating to ttflfetft y, “ oven ants art gembitM 
learning from their tod this power la iSjjSmf 

regarded as a sign of thfwgence The oetamOit view pit 
man has few Instinct* compared with the lower sphnsft 
is partly accountable for by the fact that 41 he Is n esto 
aware that he is acting instinctively Hls Inner 0# sob* 
jective acquaintance with those activities pronounces them 
to be of tne nature of intelligence 
Lastly from the more general points of view of evolu* 
lion and philosophy, the flnallsuc Interpretation of the 
evolution of mina and Indeed of the entire universe, is 
rhe necessary complement and essential correlative of the 
mechanical interpretation, if our thought is to be saved 
from that pure abstraction—purposeless mechanism 


reflexes nor do they form a third class m addition to those 
of reflexes and intelligence Summing up In Dr Myers • 
own words —* According to my view and my use of the 
words instinct regarded from within become^ intelligence, 
intelligence regarded from Without becomes instinct n 
Pro? I lojd Morgan agreed with Dr Myers so far at 
to admit that the two factors instinct and intelligence, 
are present in the most intimate relationship throughout 
very nearly the whole range of animal behaviour at ex* 
hlbitcd by those organisms In which the central nervous 
system has reachea a sufficiently high level of develop* 
ment and differentiation to justify the use of the words 
instinctivo and intelligent In Ms view ^rthe 

instinct!vo factors depend entirely on how the nertous 
system has been built up through heredity under that 
mode of racial preparation which we call evolution intelli 
gent behaviour depends alto on haw the nervous system 
has been modified and moulded in the course of that 
individual preparation which we call the acquisition of 
experience ” (Dr M>ers suggested in the course of the 
discussion that this was genetic rather than ps> etiological 
analysis) 

Prof I loyd Morgan illustrated hit views by means of 
a somewhat detailed account of the experience of a young 
moorhen chick and gave as a brief definition of instinc¬ 
tive behaviour behaviour which is * practically serviceable 
on the occasion of Its first performance thus including 
within its scope reflex action so far as this is accompanied 
by consciousness He also referred to the behaviour of 
the Yucca moth and to the stinging of prey by the solitary 
wasps as instances of instincts performed once only in the 
lifetime of the individual where learning by imitation 
Ac , was impossible He considered that the element of 
intelligence supervened in originally instinctive behaviour 
by the Introduction of 1 meaning ' through 4 factors of 
revival ” though he emphasised the fact that 14 this it 
every whit as much the outcome of the Innate potentiality of 
the moorhen as the originally instinctive performance •* 
If instinct be Identified with Innate potentiality, ail Intellf 
gent behaviour Involves an Instinctive element 
Mr H Wildon Carr considered the problem from the 
philosophical standpoint and gave a detailed exposition 
of Bergson’s views which he support® by arguments for 
the most part metaphysical He refused to Identify natural 
dispositions or tendenci^.wlth instinct, and for this reason 
found himself unable to dferee with Dr Myert’a view He 
emphasised the contrast between the very complicated 
instinctive activities of ants, bees, ftc^, many of wHfth cao» 
not by any possibility have been learnt by individual experl 
ence and the more pronounced cases of intelligence in man, 
and reminding hls audience that Instinct and Intelliidcftce 
are not observable facts, but Interpretations M proceeded- to 
show how the two terms represent two distinct lines of 
evolution of animal life along each of which theta 4* hi 
be found no tendency towards evolution in tiro direction of 
the other Along one Instinct evolves at the expense of 
Intelligence along the other intelligence evolves at 
expense of instinct 14 The fundamental, difference Is one 
of kind end lies in the puxfe of'opprtHew ©n of realty, 
and the kind of knowledge that serves the activity of to 
It b this essential difference that account* for the 
degree of consciousness or ufwfftsck^^ plasticity or 
fixity that characterises ea<&, and not vke Sterxa* It 
Is not a scientific but a metaphysical dis^netito, wtoch 
rests on a criticism of tint nature and^falYatifeSt Of htfet* 
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and toattoctiye ItnowIeHr” Intelligence U a 
the relations of tnutge. instinct is a direct 
their Inner nature Bergson has employed the 
u In Its technical sense, to represent this 
In Mr Carr s view, mechanism and 
ore mutual contradictions, resulting from the 
• of merely Intellectual knowledge 
O t Stout agreed with Dr Myers, as against 
pyd Morgan, that every Instinctive action as such 
fa^tsnmned by intelHgince, for die reason that the very 
apt performance of an Instinctive action Involves intelh 
gimas Adopting provisionally Prof Morgan s own 
ertfarlott of tatnBgance as 4 learning by experience he 
showed that the teaming must take place on tho first 
Ofowoa and not on the second (where the second is the 
msMtatioo of a situation similar to that of the first but 
tqe which the animal reacts in a different way owing to 
It* previous experience) 44 On the second occasion the 
iittm la utilised but in ordej to be utilised it must a 1 read) 


have been teamed Unless there is mental reference 
bimitd the immediate present there can be no intelligence 
btjtc such reference cannot be furnished by mere revival of 
past experience Itself lacking reference Conation or the 
fvt tendency towards an end which equally with the 
cognitive aspect, is present in the first performance of an 
instinctive act forms the basis of attention and initiative 
which contributes to the future reference ° above men 
dotted and also definitely marks off instinctive action from 
merely reflex action 

Prof Stout rejected Mr Carr a view that Instinct is a 
peculiar way of knowing distinct from intelligence his 
reason being that he could 4 find nothing in tho Instinctive 
behaviour of animate which cannot be accounted for by 
tae combination of certain purely biological adaptations 
with psychical processes marked by intelligence fun (in 
mentally akin in nature to all other intelligence He 
sided with Prof Morgan against Dr Myers in thinking 
that usa of the term instinct should not bo extended to 
oowr alt cases of inherited nervous organisation condition 
log the development of intelligence but that tho word 
should be used 4 to mark off a distinct kind of connate 
endowment* vl* congenitally definite modes of behaviour 
but he supplemented Prof Sforgan s criterion of definite 
pees (definite enough to bo 4 practically serviceable on the 
Occasion of its first performance ) by saying that th* 
eon genital definiteness referred to was a definitpnnfts such 
ae would require to be explained as the result of learning 
by experience or conscious contrivance if It were not 
directly provided for by Inherited constitution of the 
nervous, system as determined by the course of biological 
development * What non-instmctive congenital endow 
meat provides for is 4 a special capacity for acquiring skill 
and knowledge itself dependent on Interest and retentive 
ness It is marked endowment in this direction which 
distinguishes genius from ordinary ability 
I* S tout's view instinct Is mainly confined to animal 
Wh *nd in the life of animate it has a two-fold function 
On the one hand, if Is a substitute for learning bv expen 
•see On the other, it has an educative value as a con 
dftlon of learning by expenence It has this value inasmuch 
as It provides an animal with the experiences which are 
useful to it, and thus enables It to team just what it 
requires to learn In the case of human beings this func 
twn of instinct is in tho main superseded by instruction 
AU that either instinct or Instruction can do is to supply 
appropriate experiences How this material will be 
Utilised depends on other factors " 

Mr William McDougall found himself for the most part 
In dose agreement with Dr Myers and Prof Stout He 
regarded Instinctive processes and intelligent processes as 
$ressentially similar nature, as involving the same funds 
giental modes of mental activity but considered that 4 we 
can properly and usefully distinguish between mental pro- 
peases that are conditioned wholly or mainly by innate 
dhpositkws anr the one hand, end on the other hand such 
as are conditioned by disposition! that have been largely 

g it through the experience of the Individual 9 and 
t 44 the worts Instinctive and intelligent may properly 
used to mark this distinction ” He objected to Stout* 
of the designation Intelligent for every process which 
It ctiftbU of producing modification of innately determined 

Ht)* 2 I 22 , VOL 83] 


modes of behaviour even when such modification is not* 
as a fact, brought about Intelligence is only operative 
when a modification is effected Thus the Yucca moth 
laying its eggs In the Yuvca flower on a single occasion 
in Its life, may be said to perform an act which is purely 
instinctive having no admixture of intelligence Pro* 
Bergson s view of instinct presented by Mr Carr, is not 
supported by the facts Ihe work of Dr and Mrs 
Peckham on solitary wasps has shown that instinctive 
activities are far from being perfect and invariable in 
nature and that they may be combined with a (seemingly) 
high degree of intelligence In Ammophlla the capacity 
for acquiring and acting upon detailed knowledge of 
locality is found developed to an extraordinary degree 
This development of intellect is all the more remarkable 
% hen we consider at what a disadvantage tho higher 
insects arc placed compared with the higher mammals in 
being deprived of all the advantages for training of the 
wtelhgente given by a period of youth (play &c) 

Bergson s use of the term m pa thy does not seem very 
appropriate or helpful m many actual cases of instinctive 
activity eg that of the paralysing wasp 

Lloyd Morgan s view that the strictly mechanical Inter 
pretation of natural processes Is the only one permissible 
to science forces him to the Identification of instinctive 
action with compound reflex action and causes him to 
ignore the extremely important conativc character exhibited 
by the process 

The criterion of being practically serviceable on the 
occasion of its first performance is not sufficient to mark 
off instinctive activity from reflex action on the one hand 
and from intelligent belliviour on the other 

7 he small part assigned by most psychologists to 
instincts in th* development and functioning of the human 
mind is surprising and diffiiult to understand Especially 
is this the case with r gard to Prof Stout s system of 
psychology and its explanation would seem to be that 
Stout limits the application of the term instinct to forms 
of mental process expressed through innately coordinated 
motor mechanisms ' Now all our mental processes mam 
fest themselves through the agency of preformed motor 
coordinations innate or acquired tor Stout then, as for 
me (McDougall) instinctive process can be marked off 
from other modes of behaviour onlv by reference to the 
origin of some part of its conditioning factors in the innate 
constitution of the organism For Stout the innate 
factors by which it is marked off are the motor mechanisms 
only by which the mental process manifests itself in bodUv 
movement for nte the> ore also and chiefly the Innate 
disposition by which the whole instinctive mental process 
is conditioned The speufit conative tendency exhibited 
by each instinctive process is a far more Important and 
characteristic feature of the protp s than the operation of 
innate motor coordinations Th only reason why Stout 
selects the latter rather than the former as the differentia 
of instinctive process is because the more essential 
feature the specific conntive tendency continues to reveal 
Itself at alt levels of mental dt.v lopment and throughout 
the life of the human mind while the Innate motor factor 
comes clearly into view only in instinctive processes that 
are relatively pure 

Another characteristic of pual> instinctive activity which 
Stout has failed to note is the existence of an unmodified 
innate perceptual disposition winch conditions the percep¬ 
tion evoking the instinctive reiLtion Such innate per¬ 
ceptual dispositions contmu te bo active tho adult 
human mind though undoubtedly modlfied oJ i Mr different! 
atfcd through experience ^ 

McDougall summarised his \nw of instinct as follows —> 

A typical example of a purely instinctive action implies 
the existence in tne creature s innate constitution of first 
a specialised perceptual disposition secondly a specific 
conntive tendency that is excited when this perceptual 
dispostboh is played upon by the appropriate sense 
impression and thirdly some coordinated system of motor 
channels through which the conative tendency works 
towards its satisfaction The three things belong together 
each implies the other two each can subserve the Ufe of 
the Organism or of the species only In conjunction with 
the other two all three together constitute a functional 
unit yvhfch is transmitted as such from generation to 
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generation and to such a functional unit of the innate 
constitution only and to no part of It alone, and to no 
other fact or feature of the organic world, can, 1 submit 
the name instinct be properly applied " 

II — 4 re Secondary Qualities Independent of Perception? 

Dr 1 Percy Nunn maintained In his paper (i) that 
both primary and secondary qualities of material bodies 
*irt r ally in them, whether anyone's senses perceive them 
or no (2) that they exist as they are perceived and (3) 
that sensations as mental entitles exercising a representa 
five function need not therefore be postulated He 
uttacked the view that there are elements in expen 
cnee {e g tooth-ache) whose being consists only in 
being experienced and these are therefore psychical in 
nature showing how the (false) belief in their ps>chical 
nature arose in place of this view he advocated a form of 
the theory of realism which he considered to be more 
tonsonant with the facts of scionce and immediate experi 
< nee and which involved the theses above-mentioned lie 
devoted much space to the consideration of the problems 
o f error and illusion as they appeared from this point of 
vuw 

Dr F C S Schiller criticised Dr Nunn s theory of 
realism from the point of view of pragmatihm and 
endeavoured to show that all his arguments were based 
upon pragmatical postulates He also considered critirallv 
the senses in which the words independent extranicntal 
rcalttv had been used In the paper and to what extent 
th» theory ndvocatcd could be regarded as a am t ipliv cul 
one 

III — Psychological Papers 

Prof U Dawes Hicks criticised the views of attention 
which made it either on the one hand a unique 
faculty or mode of mental energy having presenta 
tlons for its objects, or on the other hand a property 
of the presentations themselves regarded as independent 
and interacting with one another lie advocuted the 
treitment of the problem of attention from the gcnctu 
point of v iew and urged that the attempt should be made 
10 form some conception of the conditions under whuh 
mention became possible in the primitive mind \ftir n 
consideration of the various factors influencing the atten 
tion process such as feeling tone intensity of stimulus 
&c he traced the gradual growth of volunt«r\ nitention 
and indicated the relation of attention to willing and to 
thf consciousness of self 

Mr W H Winch discussed the value of tlu faLuhy 
doctrine * in the light of experimental results obt lined in 
the investigation of different forms of memory auurncv 
\r The results of investigations Into the transfer of prnc 
tice effects, in which the method of equal groups was 
empkned were given and were shown to prove slight 
trnnsfir in the domain of memory but none in that of 
cruraiv the improvement in the allied function being so 
small even in the former case compared with thi 
improvement in the medium of training Itself os to make 
the balunce of evidence against the 44 faculty doctrine ' 

Mr h BuHough described a series of observations made 
on 1 large number of individuals as to their preferences 
for colours when seen in pairs and the reasons given bv 
the subjects themselves for such preferences The two 
imthods of (*) appreciation and (B) production were 
mplovcd and the material used was coloured silks The 
subjects wer# found to belong to the following 4 percep¬ 
tive tvpea (a) objective tvpe (b) 4 physiological 
tvpe j (c) character type (d) associative type Definite 
relations w**e shown to exist between these perceptive 
tjpes and the various criteria of preference or rejection of 
pairs of colours such as 41 balance ' 14 unification and 
dissociation ' 44 consonance and dissonance," Iec 
The soctetftt dined together at the Criterion Restaurant 
on I rlday evening Prof W R Sorley being in the chair 
In the course of the after-dinner speeches the important 
suggestion was made bv Prof S Alexander and accepted 
with acclamation by the Company, that the Aristotelian 
Soekttv should strive to become tne representative society 
of English philosophers, much as the Chemical ^ocletv 
the Physical Society me represent English science in 
those subjects WfM.Mii Brows 
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THE MOTION OF THE MOON, 

THE American Journal of Science for June contain* m 
* interesting article m which Prof &» W Brown db* 
Cusses possible causes for the want of agreement betWee* 
the moon s observed motion and theory In his s ec ond 
aectlon Prof Brown gives a summary of these outstanding 
discordances —-(1) a secular acceleration s f greater titan 
that due to the change of the eccentricity of the earth's 
orbit round the sun (a) a term of 300 years period and 
coefficient 15* (3) a term of 60 years 1 period and co¬ 

efficient 2* 

The secular acceleration is usually ascribed to tidal 
friction Prof Brown considers certain hypotheses as to 
the origin of the three-hundred year term He takes no 
further notice of the sixty year term It is quite possible 
however that the secret will be ultimately revealed by the 
term of shorter period for if we assume that the force* 
required for the two term^^ary as the coefficients and 
inversely as the square of the periods it appears that the 
force required for the smaller term is the larger moreover 
the period of the sixty year term is already known with 
a smaller percentage of orror and the next few jears 
observations will accentuate this consideration in its favour 
The fourth section of the paper lays down the funda 
mental rule which controls this detective problem Any 
hypothetical cause must be dismissed from consideration 
that would produce a motion in either perigee or node 
above thirty seconds of arc in a century Here Prof 

Brown Is at least as cautious ns there is any need to be 
lu. might have said fifteen seconds instead of thirty 

The sixth section dismisses from consideration the figure 
of Jupiter the cumulative effect of the asteroids and light 
pressure Imperfct tion* in the calculated theory seem to 
Prof Brown inconceivable and those who have followed 
hi* work will agree with him 

f He seventh section raises the hypothesis of an equatorial 
elhpticity in the sun s figure There is no direct evidence 
of such an elllptlcity and moreover it becomes necessary 
to assume that the period of rotation of the sun must be 
of a length that ran be specified to Its hundred thousandth 
part It is true that this period lies between the extreme 
values that have been determined front observation of the 
photosphere and these values differ by six parts in a 
thousand but it is clearly a large assumption to take 
1 00000 (five zeroes) as the true value of a quantity of 
which all we are entitled to say Is that it probablv lies 
between 1 ±0-003 

The eighth section deals with magnetic hypotheses The 
di icrdance between theory and observation in the moon's 
motion is not due to the secular motion of the magnetic 
1x1* of the earth but it is possible to frame hvpotheses as 
to the moon s magnetism that cannot be dismissed as 
lmnosslble 

The conclusions of the ninth section dealing with the 
moon s hbration ire very similar In character to those of 
thf preceding section Some hypotheses can be ruled out 
for they involve libratlons that would have been already 
ditccted by observation, but other hypotheses remain 
t nahle for the present lir particular a kmg-period JUbration 
of fiftv seconds 


7 HR 7 RAINING OF ENGINEERS IN FRASCE 1 

I N a lecture published in the Revue gindrale dee Sciences 
for *pril M tndrd Pelletan compares the training 
a 9 engineers in France with the similar training given In 
the United States hngland, and Germany Ha deyote* 
himself more particularly to the courses of study prbvlded 
fur those intended to occupy the highest engineering posts. 

In so far as the lecture deals with tne courses else¬ 
where than in France there is naturally* little that is 
new in his ’paper but his stat&nent fti regard to the 
training given in the Ecole polytechnique will cause sur 
prise to those not well acquainted with the work of that 
important Institution *■’*" 1 

ft appears that students enter about the age of seventeen, 
ar soon as they have passed the French equivalent fbr an 
English matriculation examination (the baecahturdot) 

1 La Formation da lngfeUar* *& Franca at k ntuvtpftar ” By And** 
FaHctan 
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They then commence the preparatory course which 
occoptes 00 the average, not less than three sessions for 
although aa per cent of the students complete preparatory 
ccutw In two sessions, 45 per cent take three sessions 
37 per cent four sessions and 4 per cent five sessions 
This preparatory course comprises mathematics chemistry 
mechanics, and physics as well as modern languages it 
extend* over about seven months in each year and the 
course is repeated year by year M Pdletan thinks that 
to make a student follow the same course for an average 
of three years must frequently tend to make him rather 
stupid According to him the course in mathematics is 
much too theoretical in Its character the students spend 
too much time on analytical geometry they deal too much 
with abstractions and too little with problems involving 
realities and actual numbers as a result their attempt* 
to apply the mathematics they have learned lead to results 
not only false but actually absurd 
When the student has completed his preparatory course 
he spends two Years on Jne more advanced courses 
making a total of five years* study A very large part of 
hii time Is devoted to higher mathematics as is shown by 
the fact that about 36 per cent of the marks awarded for 
purposes of classification ore given to this subject whik 
mechanics and machinery receive about 26 per rent 
physics about 21 per cent , chemistry about ao per cent 
astronomy (I) about 9 per cent architecture about 2 per 
cent history and literature About 4 per cent German 
about 4 per cent drawing about 5 per cent and military 
subjects about 5 per cent According to M Pellctan 1 
large part of the mathematical course is simply a repetition 
of the work done before 

The amount of time spent on practical work is absurdly 
small none is mentioned in the case of mechanics And 
machinery only six lessons are given in physics and 
eleven in chemistry on the other hand the physical 
welfare of the students is treated more seriously for they 
receive eighty lessons in horsemanship sixty four 111 
gymnastics forty in fencing and sixteen In boxing 

Students are allowed little liberty they are under 
military discipline have little leisure and are required to 
spend a considerable time In drill 8 tc 
According to M Pellctan the result of this is that I he 
most mediocre students provide the> are gifted \wth n 
good memory come out first in the list and receise the 
best positions In all that concerns * red tape they nr 
perfect but they lack initiative for they have nevir been 
allowed to think or do for themselves 

It is not for a foreigner to criticise French methods 
mam of which as the writer well knows are admirnbl 
but if the premier engineering school of France is con 
ducted on the primiple* set forth in this paper there i«; 
certainly ample room for that reform which the author 
demands The present writer has ventured to suggest to 
the director of the bcole polvtechniquc that a reply should 
be made to this indictment of hi* institution 

• J \\ ERTliriMFR 

REFRIGERATION 1 

A SHORT account of the fimt International Congress 
on Refrigeration appeared in Nature of October 2 
1908 and served to Indicate the Important position wlmh 
refrigeration has takArt In the fields of technics and com 


The bulky volumes before us In which communications 
appear in their original French English German or 
Italian fullv confirm that view The subject* discussed 
range from magneto-optic investigations on liquid hvdrogen 
through the preparation of cooling agents to the low of 
the transport of chilled food from the use of liquid air in 
mining to ft* use for increasing the efHorescence of bulbs 
These aoo communications vary very much in character 
Some are rAntmd* of well-known work at low temperatures 
others compilations by authors who appear to have been 
ignorant of the work of others in the field and to have 
thought it nsrestarv to fill their papers with elementary 
transcriptions from text books 

' Vrntfa Cotart Intarnatkms) 6m Prffd Pari* Oetnbrt y 11 
Tow* r ComptM PP l*+foe Tomes H and HL Ranpon* et 

g^^akatUjm Vd « » Jyf ipon-Ml HI no, lv+o6y+H 

Recrw a ri a t-Odtartl de 1 Aamdattondw Frdd T-ondon 
S Oxford Coon, Cannon Straw n.d ) Price 3 vol* ty 
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The vaat majority however, are new and valuable addi 
tions to the subject Many arc the results of prolonged 
and careful experimental research on questions such as the 
industrial separation of oxygen and nitrogen from the air 
the specific heat of certain salt solutions the conductivity of 
insulators under experimental and under practical condi 
turns and both relatively and absolutely Naturally much 
attention was paid to the preservation of food of all kinds 
both on land and at sea In this connection the particu 
larly complete ln\estimations from America on the physio¬ 
logical effect of cold storage for varying times and at 
varying temperatures on poultry are speaally noticeable 
This paper is accompanied by realty beautiful photographs 
of sections and quite disposes of the notion that cold 
storage has any bod effect on nutritive \alues if maintained 
at the proper temperature and followed bv careful thawing 
in dry air Many other communications discuss the same 
question less exhaustively with regard to other food 
materials In this connection it is noticeable that on the 
whoW the standnrd of the Fnghsh papers was below that 
reached by those from the other great countries Happily 
this di f(.ct was to a largo extent made up by the colonial 
1 ommunk ations but this does not fully atone for the want 
of nn\ official notice of the congress by the Boards of Trade 
and Agriculture The difference Is particularly marked with 
reference to America and is only nn indication of the want 
of interest these departments take m the fields which thev 
are supposed to represent Anothrr question which appears 
in several communications in various forms is that of suit 
able units for the refrigerating industry It Is extremelv 
desirable that some agreement should be arrived at which 
would be internationally acceptable As a result of these 
deliberations an International bureau has been formed which 
has come to some agreement and which will submit recoin 
mendntions to the next congn ss at \ icnna in October 
iqio Francis Hyndman 

T \/J ERWTIFS A\D rFtllUCAl TRAINING 1 
prRH\PS the most noteworthy educational event of 
* modern times was the origin and development of the 
l mversities of Berlin and Bonn After the Battle of Jena 
md the humiliating Treaty of Tilsit after the closing of 
Hi Vniyersity of Halle by Napoleon at a time when 
1 russii had sunk under the heel of Bonaparte to the rank 
of scarcity ft third rate Pow r the King influenced chiefly 
In the brothers Wilhelm nid Alexander von Humboldt 
determined to look to higher education as a means of 
retripymg his country* fortunes Such was and still is 
the faith across tho Rhine In the practical value bf educ \ 
tion to the State Napoleon got his Treaty of Tilsit bur 
there Wi re men bv the side of the 1 russian King with 
great ideas men who with stern and far-seeing deter 
mination forged weapons which during the hundred years 
which have passed since then in the field in the laborn 
tor\ and in the Seminar have nndu Prussia have made 
Germain what they are to-day 
The meduiyal university as it developed in England held 
residence In the sense of actual living together in seclusion 
as an essential condition of study lhr modern university 
following the almost universal practice required residence 
indeed but residence only In the sense of working and 
thinking together m science in the laboratory in literature 
and philosophy in the Seminar The faculties of the 
medkeval university were retained—theology law medicine 
and philosophy—music and other technical subjects wen 
left outside to the care of special nchools The mediaeval 
university as we have seen had behind it the accumulated 
prestige of centuries the modern university had no such 
individual advantage it huilt upon the common educ-i 
tional history of mankind and adapted itself with the 

r atest freedom to the requirements of the time There 
much wisdom in the saying that a university 1* born 
oUI The mediEBvaf university was a centre of dogmatic 
teaching research If not explicitly discouraged was prac 
ticallv discouraged by the fact that general culture the 
training of the judgment was aimed at, not specialised 
learning a recent Cambridge writer puts the object a 
not how to keep our trade but how to keep our souK 

I From a Item** d lirtred befora the Royal Dublin SocWtjr on March 9 
by Prof A S*nier 





* NATURE 


54i 



Lfeblg wti brought to the notice of the greet 
pat1 At Qiesaen Liebig founded the first chemical 
fc^ l ndoed, the first science labor aton'—open 


rtgtuirtf to students] there and afterwards at Munich, 
tuMbOpgitcted his great researches, and trained the research 
tHtaftir who continued hit work, and who themselves or 
Successors still continue it in all countries With 
out {ha research university all this would have been 
l rn nnsffhlr 

A few words must be devoted to Napoleon s expert 
tteSt In founding a university centralised in rant and 
doing, no teaching or research of any kind One of the 
e ff co ts of the Revolution was the abolition in 1793 by the 
Convention of the undent universities of France Ihe 
effect* on education was disastrous To reinedv this 
Napoleon in i$o6 and 1808 determined to establish on 
examination university for the whole of France and this 
University once established, continued until our own tinn 
and has only recently been abandoned in favour of the 
German type The University of*London founded m 182^ 
was Of the Napoleonic type feff well known reasons and 
the Royal University of Ireland followed on the same lines 
AH this has now happily been changed in Paris in 
Loodba and in Dublin and they must be few who would 
urge to-day that education by examination can lead to 
anything but failure to literature to sucnce or to the 
State 

Realising with Carlyle that the end of man is an 
action not a thought the research university has alwa>s 
reoognlsed that the end of learning is not itself, but the 
betsrat that it confers on its own votaries and on mm 
kind Thus Liebig was alert to the ippUcations of his 
scientific discoveries and to the possession on the part of 
hit students of the special talent necessary the aptitu ie 
for making such applications efficiently Liebig? first 

inquiry on fulminates, led to the modern manufacture of 
those substances and generally to the explosives industn 
Similarly other researches either originated or improved 
almost every industry of the last century into which 
chemistry enters His concern throughout his Ufa for th# 
requirements of medicine of agriculture of our food 
fUppfy and the enormous advances to which his di« 
covanes led need not be recapitulated Hofmann himself 
wher perhaps more than any of Liebig s students realised 
Ms master's idea! and became after Liebig the greatest 
scientific teacher of bis day came to England in 1845 to 
taka charge of the newly founded Royal College of 
Chemistry For twenty years he worked in London with 
well-known results to science and manufactures and to 
the training of research chemists and teachers. It wns 
the time of the Great Exhibition and it seemed as if 
chemistry was transferred to England But the environ 
meat was not congenial We had no research universities 
Humboldts universities were too great an attraction 
Palaces for research were built for him first at Bonn and 
finally at Berlin and, naturally the great research teacher 
A-crossed the Rhine The industries which otherwise 
aright have been ounf followed him and directly or in 
directly the great nse of chemical Industries In German) 
pt which we hear so much at the present day, Is to be 
ascribed largely to the work of tifis wonderful man and 
ifie surroundings of the research university Hofmann 
continued the practice of Liebig In entrusting .to those of 
Ills students who gave*evi<fcnce of having fp requisite 
capacity the application of his scientific diWverle* At 
least one of the largo colour works in Germany was thus 
hx flr ec ti y connected with the university laboratories in 
Berlin This was a labour of love on the part of his 
students; but it led eventually to the enrichment alike of 
master and pupil to a degree that professors In these 
lands can only envy Thus the research university 
splendid as were Its achievements in pure science, never 
Ipet touch with technology and there can be no question 
that tide was to the advantage of science itself quicken 
tog it by contact with the concrete conditions of real life 
and Justifying it tor a worthy object 

But it gradually became appasupt that them was an 
Important field of research betweerf the discoveries of pure 
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th? latter, requiring tile highest degree of knowledge and 
skill It has been conveniently termed technical research 
For example, there are many more coloured compounds 
known than dyes but some of these might be converted 
Into d>es if the requisite conditions could be discovered by 
which changes could be effected in their molecular structure 
in accordance with well-known laws Again the synthetic 
formation of Indigo of the structure which chemists 
imagine to represent its molecule though long known as 
a laboratory experiment was until recently economically 
impossible os a manufacturing operation To overcome 
this difficulty with a faith akin to that of the Humboldts 
in the success of their universities one of the large indus 
trial undertakings in ( ermany set to work with its little 
army of technical research chemists and aftpr years of 
patient labour and the expenditure of three-quarters of a 
million sterling the reward has brun success The demand 
for this technical research work has grown in Germany as 
it has in no other country Ihe large industrial under 
takings have their own laboratories devoted to it and in 
addition the practice has become general of retaining at 
substantial salaries the intemst of the university pro¬ 
fessors for the advantage of particular manufacturers 
fnrman professors of chemistry are now princes indeed 
romparod with their position in the time of I lebig But 
ill this has not bum sufficient to mo t the demand for 
technical research work and for trained workers and there 
has arisen a new class of high wbool the technical re 
*arch university of which that at Clnrlottenburg may 
bo taken as a type These new institutions by the 
standard required for entrance and by the quality of the 
work they do are entitled to lake and do take rank 
equal to the university and thp> confer a doctorate in 
engineering 

We have now considered four types of institutions for 
the advancement and diffusion of learning and of its appll 
cations to society—institutions of acknowledged university 
rank of the mediaval or residential college universitv 
x mpllfied by Oxlord the research university ns seen at 
lii-rlin the examination univc rsity first known in 
Napoleons University of Paris and the technical research 
university, as seen at Chnrlottenburg In Fngland where 
numerous new universities have been established m recent 
\onrs the type adopted has to'en a combination of the 
Cornum research university and the German technical re- 
* arch university the one or the other type predominating 
according to local needs and the whole adapted to Its 
surroundings particularly to the conditions of secondary 
education Whatever view may be held respecting the 
Ccrmfln practice of separating these two types os adapted 
to Orman conditions it will I think be generally agreed 
that for the conditions which prevail in these islands the 
combination of the two in the new universities is a wise 
arrangement Our two new universities in Ireland are 
also of this combined type and are to be adapted to Irish 
educational conditions and the needs of the countrv 

Two advantages the German university has which are 
not found in this countrj the one is the Seminar the 
other the coordination between the secondary school and 
the university which relieves the university of all work 
except research and preparation for research In science 
the influence of Liebig through his students was so great 
that science laboratories after the model of Giessen nave 
become the recognised attribute of science professorship* 
throughout the world but the corresponding laboratories 
for literature and philosophy are with us entirely wanting 
No doubt the work Is done here in a less organised and 
different way but the institution of organised and properly 
equipped Semlnare would be an important advantage to 
the literary philosophical and other departments of our 
universities The second advantage referred to possessed 
by the German university is the character of the leaving 
examination of the secondary school It corresponds to 
our matriculation examination with the added knowledge 
acquired by about two years university study In arts and 
it* acceptance by the university as evidence of sufficient 
knowledge for matriculation relieves the university of that 
most unfortunate practice so common here of giving the 
student an examination as his first experience on entering 
The student in ** Faust * who said ” Zwar weiss 3 ch viel 
doch rabcht ich Alles wissen, would have been surprised 
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hud his first experience been an examination The higher 
matriculation standard in Germany, and the fact that the 
German student is older—the average age is twenty to 
tvventv five years—on entering the university must be 
borne in mind when comparisons are made as to the 
proper time for specialisation and research to commence 
If we desire to rival the work of the German universl 
ties we should seriously attempt the better organisation 
and coordination of our entire educational system One 
might Imagine a trunk railway with stopping places and 
branches The trunk line might represent pure science 
literature and philosophy ana be always extending Itself 
further the stopping-places to where the scholars or 
students branch off to apply their training to livelihood 
occupations Where exactly these stopping places should 
be placed should be fixed after careful deliberation Most 
would branch off for the arts and crafts from the primary 
school most of the remainder would branch off after the 
seconder} school a small proportion would enter the 
university branching off for the professions at places 
decided upon Encouragement to enter the university 
should only be given after careful consideration Far too 
man> men nowadays are painfully struggling against 
nature in the university to the detriment of the occupa 
tions for which nature really equipped them Fven m the 
German Empire only 13 out of every 1000 of the male 
population enter the university 
The Times In a recent leading article sav* — Germany 
has built up a chemical Industry worth tens of millions 
of pounds annually through the agency of research 
chemists methodically trained In her numerous technical 
schools This Is quite true but there is or* further 
requirement that must be mentioned German manu 
facturers know the value In dividends of thp services of 
trained research chemists Irish and English manfacturers 
do not and no matter how many and how well trained 
our umverslty students become the effect on the country s 
industries will be small unless they find suitable fields of 
operation This Is a serious and fundamental question 
which might well be taken up by industrial improvement 
movements and by an}one who has the ear of the publit 
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17 OR many years the simple form of Morse apparatus 
x or its equivalents served the requirements of most 
countri< s but as the telegraph service grew and the traffic 
rendired it imperative to erect long llne9 directh connect 
ing distant cities the problem of obtaining a greater 
revenue from the large capital expenditure involved became 

f ires*ing and progress was made broad!} on thnv distinct 
inrs of development In the first means were designed 
for the transmission of several messages simultaneously 
over the same conductor in the second bv the use of 
suitable mechanical and electrical devices the actual speed 
of transmission was raised In overhead wires to ten or 
twelve times that possible b> manual operating and 
finallv tvpc printing and writing ny stem* were ln\ nted 
with varving degrees of success 
A method which in theory admits of sending as many 
as twelve simultaneous messages in one direction or double 
that number if duplexed, depends on the superposition of 
musical vibrations on a telegraphic circuit at one end of 
a line To effect this result a number of electrically 
driven tuning forks arranged to vibrate at different fre 
quencies are connected through telegraphic keys to a line 
wire so that on depressing any one key o series of elec 
trical vibrations of the frequency of its companion tuning 
fork are sent through the line At the far end the 
receivers are of a type that will respond to musical vlbra 
tions only and each receive Is constructed or adjusted 
to respond to the vibrations of one of the distant tuning 
forks *alone and to no others If any one kev is depressed 
a simple musical oscillation traverses the Lne and the 
receiver In tune responds If two or more keys however 
are depressed simultaneously, a aeries of compound curves 
is transmitted, and those receivers that ire In tune with 
the various components of the curves respond and all the 
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others remain unaffected This system 
America hut it has been developed and 
Mercardterln France where It Is said to have 
results recently In the modern apparatus t r 
consist of so-called mono-telephones, each of 
made and adjusted as to respond to only onp fn 
The second method of Increasing the output 0 

wires is the automatic or machine transmitting i_. ^ _ 

which Is typified by the Wheatstone apparatus adopted and 
perfected by the Post Office in Great Britain Id all 
instruments of this character a long paper ribbon Is per 
forated by a suitable machine in an arbitrary manner, and. 
the transmitting and receiving apparatus is ao dsrigped 
as to transcribe these perforations at the distant end, into 
Morse signals into similar perforations into ty p e -p ri nted 
messages or even Into written characters 
This Wheatstone system has been very fully developed, 
in the United Kingdom It is capable of dealing with 
traffic at a maximum rate of 450 words per minute, and 
it Is invaluable for the transmission of news Thus, In 
the central office in Londdh Items of news may hare to 
be transmitted to fifty or more towns simultaneous!} 
Circuits are made up for news transmission each pro 
vldlng for a number of towns some of the circuits being 
of a permanent character and some formed tempera rtf' to 
meet special requirements As many as eight Wheatstone 
slips can be punched simultaneously in one operation, and 
each length of slip is run through the necessary trans 
mitter* at the highest speed considered judicious When 
long Press messages are received they are divided into 
sections and each section handed to a separate telegraphist 
for perforating so that the transmitting apparatus can he 
kept to its maximum capncit) Without tnls useful and 
adaptable apparatus It would be almost impossible to deal 
satisfactorily with the vast Amount of news traffic which 
is sent dally to every town in the countr> 

For ordinary public message traffic on lines of moderate 
length where each individual message is short the Wheat- 
stonc has certain disadvantages namely the initial delay 
in perforating the slip its distribution and finally, the 
re-distribution of the received slip amongst the writing 
telegraphists for It is obvious that at the high speed at 
which Wheatstone is worked several operators are re 
quired at each end of the line to keep pace with the 
apparatus In practice in this country for circuits of 
moderate length it is generall} considered preferable to 
provide direct Morse apparatus worked simplex, duplex 
or quadruplex as circumstances may dictate 
With overhead lines the limit of speed In automatic 
working is that Imposed by the receiving apparatus which 
owing to its self induction obstructs the reception of Morse 
signals at a higher speed than that named This “difficulty 
has been overcome by substituting a chemical for an 
electromagnet receiver In this form the current at the 
received end passes through a long paper ribbon saturated 
with a solution which Is decomposed by a positive current 
The Morse signals appear in blue lines on the received 
stlp • 

It is said that with this method a maximum speed of 
1000 to x3oo words is possible under favourable conditions 
but the difficulty In working at such high speeds where 
characters ore received In Morse code and have to be 
transcribed manually Is the division and distribution of 
the slips amongst the large number of writers necessary 
to keep abreast of the work the precautions needed to 
avoid toss of messages the injurious effect of brief ton 
tacts caused by workmen which result in the loss of 
several words and last, but not toast the difficulty and 
delay in obtaining repetitions where errors false signal, 
or missing words render this necessary 
All the foregoing methods increase the carrying capacity 
of the wires In other words they reduce the capita! 
expenditure per message but none of these Increase the 
output per operator, nor do they diminish the working 
cost in the lnstrument- H oom in fact, with mgh-epeed 
automatic transmission this cost may *be higher than with 
other methods described^ The messages have to he pre¬ 
pared by the perforation or the hunched slip telegraphists 
have to control the sending and receiving apparatus *fl4 
the Morse slips as they are reeled of the receiving 
apparatus have to be divided add distribute amongst m 
number of operators for transcription The initial pro- 
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of the transmitting shp wilt alwajs oF coarse be 
tosmm la all automatic system# but Inventors have 
Wlpdtheir attention to increasing the speed and reducing 
the 0eat of transcription at the received end, In the case 
of manual as well as automatic sending by the substitution 
of typing apparatus worked mechanically or electrically for 
the qaanual transcription A very considerable number of 
instruments Has been designed to achieve this end but 
000 Of the earliest which has met with permanent success 
•nd by moans of which a very large proportion of the 
woriit in Europe and nearly the whole of the Trans 
continental work Is dealt with is the well known Hughes s 
typgprlntlng instrument 

The Hughes method of transmission has many 
advantages It provides a clearly typed message for 
delivery instead of a written one It removes a possible 
source of error in transcription and it increases the spied 
of working as compared with Mijrse by about 25 per tent 
H cAn be duplexed and it is used by the Post Office on 
all Us Continental wires It has however the dis 
advantage that a considerable interval of time elapses 
between the transmission of two consecutive signals owing 
to tile revolving arm having to traverse all the intervening 
letters Baudot has obviated this waste of time b> adopt 
ing the multiple system of telegraphy He entirely 
abandons the Hughes method of transmission and he lorms 
ail arbitrary signal code which by means of five con 
aewtive currents some plus some minus in com bin a 
tMXK he represents each letter of the alphabet figures or 
otfler signals By his method he can provide four or six 
channels simultaneously on ont wire each bi ing worked 
manually 

The Baudot system admits of the transmission of a much 
larger number of messages over each wire than the 
Hughes It is also more flexible Inasmuch as the various 
channels It provides can be divided amongst an equal 
number of towns thus Pans can use two channels to 
Lyons and two to Marseille# over a Paris T 30ns circuit 
extended from Marseilles und so on It is largely used 
in France and has been introduced into this country 

It will Have been observed from the foregoing that there 
are three distinct methods of telegraphic transmission with 
which we are mainly concerned to-night although others 
might be mentioned In the first an arbitrary code of 
signals is repeated In similar arbitrary signals by which 
the alphabet is artificially represented and the message is 
read by a skilled operator in the second what mav be 
termed the dial type of apparatus is used, where two type 
wheels either moved mechanically or electrlcnllv rpvol\< 
Isochronously and thev may either show fleeting letters 
or print them in permanent tharacUrs and in th third 
an arbitrary set of electrical signals is devised whah 
actuates specially designed apparatus which mav repro 
due© th© message tn legible characters printed or even 
written The third method has been utilised by various 
Inventors and applied tjp automatic transmission so as to 
dispense with manual transcription at the receiving 
station 

In all cases a paper ribbon or ^hp is perforated by 
punches generally actuated by a specially designed type 
writer keyboard in which the depression of any key causes 
* series of perforators representing the arbitrary combina 
tk>n of the corresponding letter to appear on the slip 
This Is passed through an automatic transmitter the elec 
trical currents corresponding with the perforators are 
transmitted over the circuit and the distant apparatus 
actuated 

Murray has devised a system which has undergone 
lengthy trials both at home and abroad His slip has one 
row of perforations which gears into the moving mechanism 
of the transmitter and below this a second series of per 
foratlons which represent his artificial signalling code 
which is of the Baudot type At the receiving apparatus 
an exact counterpart of the transmitted slip with Its per 
forattohs Is reproduced and this perforated slip is passed 
through and actuates an automatic tvpe-writer which 
prints the message * 

Creed has worked in the same direction but he uses 
the ordinary Wheatstone alphabet already described and 
of course the Wheatstone transmitter At the receiving 
ehd a perforated Wheatstone slip Is reproduced by a punch 
}ng ipadiloe, i^akih, controlled by the reverse currents from 
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the transmitter and using compressed air us a motive* 
power perforates the received slip at considerable speed 
this slip is then passed through an automatic type wntei 
adapted to work with tht Wheatstone alphabet whirl 
rvpes the message on a long slip to be gummed on tin 
telegraph form In both the»e cases the received slip can 
be inserted in a second automatic transmitter ana the 
message sent on to anoth r town—an advantage in the 
transmission ol news which frequently has to be re¬ 
distributed from large provincial centres to other towns 
having no direct communication with London Both these 
hysti ms are in use in the British Post Office 

Siemens and Halskc m Berlin have devised an automatic 
system In which by means of suitable apparatus the 
message 19 printed by the receiving apparatus direct by 
photographic methods 

Writing telegraphs, based on tht Tut that two ordinates 
at right angles to one another can be made to describe any 
turn have been design d lh telewriter m which the 
pen is connected to two arms which follow the movements 
of the writer and which in doing so pass over varying 
resistances and transmit to line currents of \arying 
strength, is well known At the receiving end two pivoted 
electromagnets placed in a wry powerful magnetic field 
are deflected over arcs dependent on the strength of the 
current circulating at any moment Two arms at right 
angles to one another arc connected to the transcribing 
pen one arm being pivoted to each magnet and the 
writer s movements are reproduced 

I here is only time to refer briefly to the beautiful writing 
apparatus designed by Poliak and Virag In this a slip 
is perforated by suitable means with nine rows of holes 
of varying sires suitable flexible brushes make contact 
through these holes between batteries and the line wires 
and thus cause currents of different electromotive forces 
and duration to circulate over the lint and to act on two 
telephone receivers at n^ht angles to ont another Rays 
of light are reflected from one to the other and on to a 
photographic slip and the written messages which can be 
transmitted at 600 to 1000 words 1 minute appear 
developed and fixed on the sensitised paper which emerges 
from the dark closet of the appiretus 

Submarine telegraph\ is not usi eptible of the m mv 
devf lopments that have been possible with land lines The 
high electrostatic capacity varying from 03 to 0-4 micro 
farad per mile and the very long lengths that are neces 
aiv to connect the great continents of the world render 
ing the use of anv but the most d licate apparatus 
impossible on long cables l he r caving instruments 
originally invented by the late I ord Kelvin then Sir 
William Thomson are still the onh apparatus available 
for the reception of messages on long Transcontinental 
nble* and so far it has not been found possible to increase 
materially the speed of working except of course by 
increasing the dimensions and cost proportionately 

In ordinary telegraphy when transmitting through an 
overhead line the frequency of the vurrent alternations is 
only 180 per second for 450 words per minute and the 
current has actuated the apparatus at the further end 
before the battery connection has censed Another con 
dition however is introduced whi n n conductor is used 
for telephonic speech in which n maximum frequency of 
1800 to aooo vibrations per second has to be dealt with 
In these cases the transmission from the telephone assumes 
complex wave-forms and the effect of even a moderate 
capacity becomes far more marked than in the case of 
telegraphic transmission If a simple wave Impulse were 
emitted in a circuit containing neither capacity nor induct 
ance It would maintain its form and it would only lose 
In amplitude owing to the waste of energy in heating the 
conductor With much capacity in the circuit however 
the wave tends to elongate and if the capacity be 
sufficiently great and the line sufficiently long the follow 
ing wave overtakes the lagging tail of the previous one 
thev blend more or less together and having lost their 
distinctive character they fail to impress on the receiving 
telephone the distinct character of the sound from which 
thev emanate 

The loss of the overtones means diminution of the 
timbre of the voice In other words through speech may 
still be possible but the voice ultimately becomes less 
recognisable until when a certain ifynit is passed if the 
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resistance of the conductor be not too great, it may 
degenerate mto a low toned imitation of speech, or with 
the smaller conductors which are used for aty work the 
attenuation rapidly lowers the volume of sound until it 
becomes unrecognisable Self-induction is the analogue of 
Inertia m mechanics; therefore, If it were possible to 
endow the circuit In which a wave was in movement with 
sufficient self induction to prevent the tailing and con 
wsjuent distortion of It* form the limit of speech would 
be materially increased, os the attenuation due to resist 
ante alone would have to be provided for Now it is 
possible to achieve this result to a certain extent by adding 
artificially to the self-induction of telephone cables 
technically termed loading The ideal method would be to 
im reuse the seif induction uniformly throughout and 
attempts have been made to effect this by lapping a copper 
conductor with thin Iron wire or tape of a high magnetic 
pcrmeubihty Another method consists in distributing 
magnetic coils at uniform distances of a mile or two apait 
throughout the length of the line Under these conditions 
the distance over which speech is possible has been increased 
from two and a half to three and a half times 

Ihe British Post Office has recently laid a cable with 
distributed Inductance between England and France which 
will increase the range of speech about four tiroes as com 
pared with a similar type of unloaded cable 

The rapid and enormous development of the telephone 
service that has taken place throughout the world within 
the last few years Is a remarkable achievement of th<* 
electrical engineer The principle of the microphone which 
converts sound vibrations into electrical vibration* and of 
the telephone which re-converts the electrical into sound 
vibrations, ore so well known that 1 need not dwell further 
on the subject than to point out that Graham Bell s tele 
phone as it left his hands in 1876, Is essentially the same 
instrument, slightly improved In mechanical construction 
as he gave it to the world but all the other adjuncts of a 
complete telephone service have been profoundly modified, 
and w are not yet in sight of finality 

In the period during which the ordinary telephone equip¬ 
ment has undergone modifications inventors have turned 
their attention to the design and perfection of an auto 
matn, telephone in which each subscriber by a simple 
method of manipulation may without the Intervention of 
an operator at the exchange obtain direct access to any 
other subscriber connected with the service One of the 
earliest systems of this type was known as the Strowger 
Eatli subscribers Hoe terminates on a line switch which 
forms pait of a group of 100 switches This switch is 
connected by ten circuits the equivalent of the plugs and 
cords in a manual board with a series of selectors each 
accommodating 100 junction lines. According to the sire 
of the exchange there may be two or three sets of selectors 
connected similarly by means of Junction circuits and, 
finnlh there is a connector, a somewhat similar mstru 
mrnt which makes the connection between the two 
subscribers 

Each telephone has a dial with finger holes and numbers 
On removing (he telephone from the hook the procedure 
is as follows If, say, No 485a Is wanted the caller 
inserts his finger ui holt 4 and revolves the dial up to the 
limiting stop This actuates the line switch which causes 
a connecting plug to enter the springs of the firvt dis 
engaged junction leading to the selector group of 4000 
The same action follows in sequence with 8 5 and s the 
final movement of the oonnector making the connection if 
the tequired subscriber is disengaged If he be through 
to another a busy back signal (a vibratory current) is 
given When the connection Is made and the conversation 
is complete the hanging up of the telephones restores the 
connections to the normal* This method has had consider 
able development amongst the Independent telephone com 
pettier In America 

On the subject of the future development of telegraphs 
and telephones, few of those acquainted with the subject 
would venture to dogmatise, but certain statistics I have 
prepared will convey to you oosriMHties far more pregnant 
than any amount of speculation The following figures for 
the years 290s and 1907 respectively, have been gathered 
from authentic returns, and they embrace information from 
every country of importance throughout the world — 
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Large figures frequently fall to Impress the mind, but Write* 
It is stated that this mileage of wire will soon, If lima 
not by this time, equal one-third the dis tan ce froatyjted 
earth to the sun, the remarkable activity of the fltyfora 
telegraph and telephone service will perhaps be 'pMBf 
forcibly realised 


UNIVERSITY AND EDUCATIONAL 
INTELUCENCE 

Birmingham —The engineering department 3 s loeiMf tty 
services of Mr F H Hummel, lecturer in civil enmeer 
tng who has accepted the°cha!r of engineering at Bttaivt, 
and of Dr J D Coales, lecturer In clectricalenginiVtefag, 
who has been appointed principal of the WoWarhaggffeon 
Technical School 

Cambridge —The observatory syndicate, in a report to 
the Senate on the Huggins dome and the astrophyslcnl 
building state that the buildings now erected may M re* 
gaided as consisting of two parts, though for the sake-of 
economy in construction they are structurally b l e n de d < 
Ihe first part consists of a dome 33ft feet In diameter 
together with a small room for accessory apparatus and 
a room for any observer who may be making use of the 
Huggins Instruments installed In the dome These are to 
be called the Huggins dome and the Hugrins observer s 
room The second part—the astrophyrical building—cite 
prises a computing room which also serves as a library 
and a small room appropriated to the use of the head of 
the deportment. The Huggins Instruments are jaow ready 
for adjustment and use 

The Goldsmiths Company have given 700J for the equip¬ 
ment of the metallurgical department of the chemical 
laboratory 

The prize of §oL out of the Gordon Wigan fund 4 W\ 
a research In chemistry has been awarded to M* Jd 
Thomas i rinlty for experimental investigations on M The 
Isolation of the Aromatic Sulphimc Adds" and ** The 
Resolution of Externally Compensated Quinoline Deri 
vatives containing Two Asymmetric Carbon Atoms 99 

Mi \\ F Pendc of the Indian Forestry Service, witt 
deliver 1 course of lectures on Indian forestry during Ike 
Michaelmas term of 1910 * 

Oxford —The next award for the Radcllffe prise will 
be made in March 1911 The price which is of the 
value of 50I is awarded by the master and fellows of 
University College every second year Tor research In at* 
branch of medical science comprised under the following 
heads —human anatomy, pnyriology, pharmacology* 
pathology medicine surgery obstetrics gynecology, 
forensic medicine, hygiene The prize is open to sW 
graduates of the University who shall have proceeded or 
vhall be proceeding to a medical degree In the University*' 
Candidates must not have exceeded twelve years from wk 
date of passing the last examination for the (types ferf 
B A. and must not at the date of application, be follow* 
on the foundation of Dr John Radeufte The moMflt 
must be sent to the University Registry otr or before 
December 1 v < 

The RoMeston memorial prise the value of which Is M , 
will be awarded in Easter or Trinity term. 191s Tty 
prize is open to such members of the Universities of Oxford 
and Cambridge as will not have exceeded ten years from 
the date of tnelr matriculation on March 31, 191a, apd tt 
to be awarded for original rescauph In any subjtyt cpm# 
prised under the foflow'ng heads —animal ana VegWttfo 
morphology, physiology and pathology, and tofhnojMogy 
to be selected by the candidates themselves CWwafot 
wishing to compete shOttd forward their 'tomotrs to the 
registrar of the University before Much 31, ttfg. Tty 
memoirs should be Inscribed * RoUeston Memorial Swpr 
and should each hear the name tod addtoriof the qor 
They may be printed or In manuscript, toemolrivtydfr 
published bring admitted to tty compsttooft* 
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Tba electors have appointed Mr Raphael Meldola 
F US , professor of chemistry In Finsbury Technical 
Cote, City and Guilds of London Institute to deliver 
the Herbert Spencer lecture in the course of next 
MlrhaeliBM term No more appropriate selection could 
have been made than that of Prof Meldola whose wide 
range ot scientific knowledge and interest extending far 
beyond the bounds of his special subject and whose well 
known sympathy with everything which can tend to further 
the p rogr ess and popularise the results of physical and 
'bioksgkftl research justify the expectation that his lecture 
will bfrof exceptional interest and value The subject and 
date of the lecture wilt be announced later 

Mr Selwyn Image who has recently been elected to 
the Slade professorship of fine art Is well known to 
natumHlt* as a keen student and collector of the British 
Lepldoptera He is a Fellow of the Entomological Society 
of London and is at present serving on the council of that 
society 

Th* delegates of thr common amiversitv fund propose 
shoctfy to appoint a render in socrol anthropology 

At the tercentenary festival of Wadham College held on 
June *3 atluflon was made both by Lord Curzon and by 
Sir Archibald Geikie to the connection of the college with 
the early history of the Royal Society The latter speaker 
gave it as his opinion that but for Dr John Wilkins the 
warden of Wadham under whose auspices the Oxford 
meeting! of 11 the association of certain worthy persons 
inquisitive in Natural Philosophy * (Walter) began about 
164$ or 1640 the Ro\nl Society might never have come 
Into existence 

ShWtbld —Dr J Robinson h^s been appointed junior 
lecturer and demonstrator in physics and Mr J Miller 
assistant in the architectural department 


Mt H S Jackson research assistant in plant patho(og\ 
at th* Oregon Agricultural Experiment Station has been 
appointed professor of botany and plant pathology in the 
Oregon Agricultural College 

Th* Speech Day of the Merchant Venturers* Technical 
Colte Bristol will be Friday July 22 when Colonel 
F C Ord C B the master of the Society of Merchant 
Venturer* will distribute the prizes 

Dir H S Jknntngs hitherto professor of experimental 
xoolqgy at the Johns Hopkins University has been 
appointed professor of zoology and director of the b!o- 
loglcal laboratory of the same University in succession to 
th# late Prof W VL Brooks 
The Cleveland College of Physicians now the medical 
department of Ohio Weslevan University Is to be consoli 
dated with the medical department of Western Reserve 
University at the close of the present college year Mr 
H M Hanna has given the sum of 50 000J as an nddi 
tkrnal endowment fund for the medical department 
It I* announced in Science that two more industrial 
fellowships for the imoftigation of the diseases of plants 
(making four In all) have been established in the New 
York State College of Agriculture Thev are to be known 
mpectivel) as the Herman Frasch* fellowship and the 
Join Davey fellowship The first named provides for the 
Investigation of the use o^dry sulphur as a fungicide both 
tfe. the plants and in the soil and the second provides for 
the Investigation of heart-rot of trees 
A mew University for Natal Is says the Wettmtnsier 
Ga$ette to be opened formally in August next It is 
anticipated that a large number of students will be enrolled 
at onCe Under the South Africa Act of Union the 
University will come under the jurisdiction of the Union 
Government while education other than higher education 
will be vested In the Provincial Council for a period of nr 
least five years The Act establishing the University pro¬ 
vides that Instruction shall be given In classics literature 
law science and art and other studies Designs for a 
handsome bulrding have been approved by the Natal 
Government AJreadv MV W N Roseveare has been 
appointed professor of mathematics and Mr Bews pro¬ 
fessor of botany and geology 

The Rural Education Conference which has been con I 
•Htutod by the Presidents of the Board of Agriculture and | 
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Fisheries and tbe Board of Education for the discussion 
of aU questions connected with education In rural districts 
nnd for the periodical exchange of views between repre¬ 
sentative agriculturists and the two departments will be 
composed as follows —Lord Moreton Lord Barnard the 
Right Hon Lord Belper the Right Hon Lord Reay 
G C S 1 G C I E the Right lion A H Dyke Acland 
the Right Hon H Hobhouse Sir Francis A Channing 
Bart M P Sir A K Rollit Major P G Cralgie C B 

Mr Graham Balfour Mr C Bathurst M P Mr G A 
Bellwood Mr J F Blackshaw Mr W F Brockholes 
Mr G G Butler Mr A W Chapman Mr F J 

Chittenden Mr S H Cowper Coles Mr D Davies, M P 

Major J W Dent Mr H J Llwes F R S Prof W R 

Fisher Mr P Hedworth Foulkeg Mr W J Grant Mr 
A D Hall F R S Mr W A Havilnnd Prof C Bryner 
Jones Mr T Latham Mr J L I uddington Mr H 
Martin Mr E Mathtws Rrv R Meyer Mr W Parlour 
Mr C N P Phipps Mr J H S ibin Mr A F Somcr 
ville Prof W Somerville Mr A F Bromehead-Soulby 
Mr C Tumor Mr F Vcmey M P Prof T Winter 
and Prof T B Wood The Right Hon H Hobhouse 
will act as chairman of the conference and Mr F G 
Howarth of the Board of Fducatlon and Mr H L 
hronch of the Board of Agriculture and Fisheries will act 
us joint secretaries 

On May 28 at the Regent Street Polytechnic London 
Mr Blair (education officer to the London County Council) 
gave an address on The Newer Fducation to the 
members of the Federated Associations of London Non 
primary Teachers Mr Blair said that the advene 
criticisms sometimes passed on the results of modern 
elementary education arise from Ignorance of the progress 
that has really been made in this direction during the last 
fifty years There is now hardly an illiterate person in 
the country and moreover ihe facts that crime has 
decreased that sanitary conditions have improved that 
the death rate has fallen and that the funds of savings 
banks and provident socictirs show a stnd\ increase must 
all be attributed indirectly to the work done in elementary 
schools We were In this respect far ahend of Germany 
An important part of the recent work of the London County 
Council has been the institution of its scheme of scholar 
ships for children fit to pass from the elementary to the 
secondary schools The full development of this scheme 
Is \et to come for there 1* a distinct need that the child 
leaving the secondary school at th age of sixteen and not 
wishing to take up elemcntarv-school teaching shall have 
some course of definite technical training So fqr as 
wage-earning capacity is concerned boys and girls leaving 
secondary schools at this age are in no better ‘portion 
than children leaving the elementary schools at the age of 
fourteen After reading certain examiners reports refer 
ring to the unsatisfactory work in some secondary schools 
Mr Blair stated that there is still n tendency for this work 
to be too academic in character nnd he urged that 
secondary-school teachers must strive to correlate their 
teaching with the facts of life and remember that upon 
them falls a large part of the responsibility for training 
the child for Its future duties as a citizen of the Fmpire 
Some statesmen consider that before long we may be 
called upon to meet a serious national emergency and the 
wav in which we shall do this will depend on the work 
of the teachers both in the elementary and In the secondary 
schools 


SOCIETIES AND ACADEMIES 

London 

Royal Society June ai —Mr A B Kempe vice president 
and treasurer In the chair—A Mailook Damping of 
sound by frothy liquids The obji ct of the note Is (1) to 
explain the well known fact that a vessel which when 
empty or filled with a homogeneous liquid gives a musical 
note when struck ceases to do so when the liquid contains 
bubbles of gas (2) to direct attention to the fundamental 
difference between the damping of waves propagated 
through a gas containing spheres of liquid (eg ram or 
fog) and that which occurs in a liquid containing bubbles 
of gas The damping of sound waves bv fog has raceiyed 
considerable attention nnd it has been shown that a1th< ugh 
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^presence of liquid particles does cause a certain amount of 
dissipation loss of energy is small, and this agrees with 
observation On the other hand, with a liquid containing 
bubbles, damping of vibration is excessive, practically £he 
wnole of the wave energy being dissipated In a few wave¬ 
lengths or periods When spheres of liquids are dis¬ 
seminated in a gas compressions and dilatations take place 
In the latter much as if only the gas were present, and 
the increased dissipation Is due to slight modification In 
the motion of the gas brought about by the liquid spheres 
In the converse case, when bubbles of gas are disseminated 
through a liquid, variation of volume consequent on the 
passage of a wave takes place almost entirely in the gas 
and distortion of the liquid about the bubbles of whose 
volume is the variable introduces a rate of dissipation 
of a different and larger order It is pointed out that In 
a mixture of liquid and gas (in the form of bubbles) the 
velocity of wave propagation is less than that in either 
constituent alone, ana has a minimum when the propor 
tion of gas to liquid has a certain value If the mixture 
consists of air ana water minimum velocity of propagation 
U reached when the volumes of air and water are nearly 
equal and is then about one fourteenth the velocity of 
sound in air When the volume ratio of gas to liquid 
exceeds a certain limit depending on the ordei in which 
the bubbles are arranged, the latter cannot remain 
spherical, and the mixture then becomes a froth or collec 
tion of air cells separated by thin liquid walls It is 
shown by experiment that such froth it a very effective 
agent in damping vibrations—Prof P V Is v a n The 
dispersion of light by potassium vapour The work 
described in this paper was an attempt to measure quanti 
tativelv the amount of dispersion in the Vapour of 
potassium Dispersion takes place in the vapour chiefly on 
account of the red absorption lines but Is also to a smaller 
extent due to other lines of the principal Kent* Measure 
ments were made showing dispersion affected by the first 
six pairs of lines of the principal senes and an effect 
could just be detected at the next pair of lines The dis¬ 
persion was found to fit a Sellmeier formula and values 
for four of the constants for this formula were obtained 
On theoretical grounds we can conclude, from the relative 
values of the constants of the dispersion formula that the 
number of atoms taking part in tne absorption of the light 
after the first pair of lines must be only a (.mail fraction 
of the total number present in the vapour and that this 
fraction decreases with the number of lines in the series 
It Is suggested that the explanation of series lines must 
therefore oe looked for In systems which are not the atom 
pure and simple but probably atoms to which a corpuscle 
or more than one corpuscle become attached Several 
t>pes of quasi compounds may thus be formed in a way 
suggested bj Sir J J Thomson and the periods commonly 
associated with the atoms may be the periods of these 
systems Our conception of the atom may be thus con 
siderably simplified as the number of degrees of freedom 
for each individual atom may be diminished very largely 
if this view be the true one—J W Clifford Additional 
refractive indices of quarts, vitreous silica catcite and 
fluorite —J Ivon Qraham The absorption spectra of 
sulphur vapour at different temperatures and pressures, 
and their relation to the molecular complexity of this 
element l*he absorption spectra were photographed at 
temperatures varying from 530® C up to 900® C at 
atmospheric pressure, and at constant temperatures under 
pressures between atmospheric and 10 mm of mercury 
The photographs at constant pressure with the above 
variation of temperature show the presence of two distinct 
absorption spectra these are attributed to the Intra 
molecular vibrations of the S t and S a complexes re¬ 
spectively the former producing a series of absorption 
bands between «aooo and nsfioo with mean posi 
tion of maximum absorption about 113500 whilst the 
relatively lighter S. molecular system by taking up vibra 
tlont of greater frequencies, produces a series of bands 
lying between nsooo and 115830, with mean position of 
maximum absorption about #15750 Since only two dis¬ 
tinct spectra are evident It Is concluded that the equation 
S«*4S, represents the sole reaction that occurs In the 
dissociation of sulphur vapour on beating from its boiling 
point up to ooo° C The Inteipretatlon of the photographs 
of the absorption spectra of the vapour at different (oon 
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stant) temperatures, but with reduction of L 
indicates that above 580® C the dissociation of ^ 
cole Is timple that is, there is direct dls 
S. complexes, but at or below 510° C the 
talket place with the formation of molecules intgpftedUte 
In complexity between the above tsfro aggregates lilt 
position of maximum absorption of each tend Is t t s w 
the more refrangible edge, whilst the Individual hands of 
each series appear to become stronger also in wm au 


pie two series of tends afbjfaown 
frequencies the similarity .haSveea 

illustySsdla 


refrangible direction. 

mapped in oscillation frequencies the similarity 
the series being much more evident when 
this manner Reproductions of photographs also 
pany the paper —Dr T H Havelock The waveMcltilig 
resistance of ships a study of certain series of mode! 
experiments In a previous paper (Proceedings, A. vot 
ixxxii, p 376 1909) the author discussed the venation of 
the wave-making resistance of a ship with its speed, and 
a formula was obtained by specri>mg the action of a ship 
in terms of & simple equivalent pressure distribution 
travelling over the surfdfe. The present Investigation 1 * 
a more systematic study offfome of the coefficients cf tbs 
formula, the experimental data being taken from puttlpbed 
records of tank experiments with models The dieenjption 
is limited to types for which the resistance-velocity curve 
shows clearly the humps and hollows which are usually 
ascribed to interference of wave systems originating at the 
bow and stem the tabulated results form a numerical 
study of the latter theoiy and exhibit the variation of 
the coefficients of the simple equivalent pressure system 
with the displacement of the model the proportion of 
parallel middle body and various coefficients of fineness 
without Attempting to express the coefficients by empirical 
formulae, sufficient information is available to allow of an 
approximate estimate of their values in similar models 
this li illustrated by the Turbinia and the result Is dis¬ 
cussed in relation to the published record of trials of that 
vessel The characteristic interference effect mentioned above 

appears to occtir specially in rather full-ended models, With 
fanly high cylindrical coefficients In this case it k per- 
mlstible to regard the equivalent pressure system as fepnng 
two parts associated with the bow and the stem re¬ 
spectively An examination of models with finer and* 
suggests that this simple interference theory is Inadequate 
In certain cases the study of a modified type of pressure 
distribution is indicated—Dr Georges Droyor and W 
Itay The blood volume of mammals as determined by 


and mice, and Its 
to the surface area 


experiments upon rabbits, guinea] 
relationship to the body weight an 
expressed in a formula The blood volume of animals has 
for many years been the subject of numerous investiga¬ 
tions This is but natural considering Its great Import¬ 
ance for the study of disease As however the results 
obtained are very discordant, the authors have determined 
the blood volumes of rabbits guinea-pigs* and mice by 
Welcker % method by washing out the tirculatorr sys tem 
and by following the percentage felt of hemoglobin after 
bleeding The experiments of th* authors have given the 
following results —(1) The blood volume of living mammals 
can be determined very accurately by bleeding the animal 
(about 20 per cent dl Its original blood vfelume) and deter 
mining the percentage fall of haemoglobin at the moment 
when equilibrium Is reached This method gives results re¬ 
markably concordant with thoel obtained by washing out 
the circulatory system In employing this flfothod It is 
absolutely essential that the animals mould not have beta 
bled before (a) In normal healthy mammals (rabbit, 
guinea pig and mouse) the blood volume is satlsfhcSorUy 
expressed by the following formula, B»W*/fe where P is 
the blood volume In cubic centimetres, W the weight of 
the individual In grams and k a constant to be ascertained 
for*foach particular species of animal This formula 
indickt« that the smaller animals of any given species, 
which have a relatively greater body surface that heavte 
ones, have also a relatively greater blood volume That U 
to say the blood volume can be expressed as a func¬ 
tion of the surface arMfe, It la therefore misleading ft 
express the blood volume ad percentage of the body weight 
as has hitherto been Invariably done (3) The constant h 
by means of which th| iWind volume In dablc centimetre* 
can bfe calculated fiomWHe formula B*w*/ii when the 
weight of the animat in frame Is known Is approximately 
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for rabbit! 1 58; guinea-pig! 3 30 mduse 6-70 —E C 
HmH Autotoxaemia and infection The object of this 
communication it to show that fever, lost of weight and 
changes in the anti tryptic values of the blood scrum three 
phenomena common to bacterial and protoxoan infection 
in man, can be reproduced In animals by the subcutaneous 
injection of small quantities of distilled water Elaborate 
controls were set up throughout and absence of sepsis 
repeatedly proved by autopsy and by microscopical sections 
Fmser —Sixty guinea-pigs reoAved single Injections of boiled 
distilled water in quantities varying from x to 10 c cm 
Fever resulted in fifty Thirty guinea-pigs received 
multiple injections always followed by fever except when 
tin injections were too closely crowded or too large, when 
subnormal temperatures resulted Twelve rabbits received 
single Injections varying from xo to 60 c cm Fever 
followed in all Ten rabbits received multiple Injections 
All showed fever Fever after each injection was always 
rapid In onset abrupt and fugitive In both guinea pig and 
rabbit By appropriate pacing of Injections continuous 
ftver cgn be produced, ceasing with the injections 
Hypersensitisation was rreauently observed Establishment 
of a constant between weight of Injection animal injected 
sand degree of fever induced has been so far Impossible 
Weight —rhe effect of small single injections was incon 
elusive Multiple injections always produced marked loss 
recovery ensuing on discontinuance of Injections If few in 
number Antitryptic valves —Multiple injections produced 
marked rise in values strikingly parallel in gross effect 
to the rise produced in the same species of animal by single 
injections of diphtheria toxin or of emulsions of living 
bacteria From these experiments it would appear that 
however great the share taken by bacteria and protozoa in 
Initiating the ditease-complex of infection the net result 
Is, perhaps to a large extent, a state of true auto-intoxi 
cation The results obtained suggest that such auto¬ 
intoxication is in part directly due to absorption of dcrl 
vatlves of the infected cells themselves, and only indirectly 
to the absorption of bacterial products 
Physical Society, June 10—Prof H I Callendsr 

IS , president, in the chair —Dr W E lumpotr 
and W C S Phil Up* A galvanometer for alternate 
current circuits The galvanometer described la the result 
of an attempt to construct a measuring instrument by 
means of which inductances ana capacities can be com 
pared by bridge methods as accurately as it is possible to 
compare resistances. The instrument is like a moving 
coll galvanometer in almost every respect, except that its 
field Is due to a specially constructed electromagnet excited 
by an alternating voltage —A E Osrrstt Positive 
electrification due to heating aluminium phosphate 
Many of the results obtained in particular (a) with vary 
lng pressures and constant temperatures, (b) at atmospheric 
pressure in wtych after removal of all fret 10ns by a field 
sufficient to produce a saturation current, a current of 
equal values for 10ns of both signs was found at an elec 
trode placed behind that on which the saturation voltage 
acted and (e) the loss of charge of a Faraday cylinder 
when screened from the action of free ions indicate that 
one of the^ products due to heating aluminium phosphate 
is in the form of neutral pairs or doublets which after 
wards split up Into negative and positive ions 

Royal Anthropological Institute, lunr 14 —Prof Cnwland 
past-president in the chair—P A Talbot The Ekol of 
southern Nigeria The Ekol dwell by the border of the 
German Kamerun Their land between Sts maze of 
rivers Is one stretch of dense bush whch reaches even 
to the summit of the hills, of which the greater part of 
f he country consists The whole existence of the race 
mirrors the twilight and mystery of the bush, .peopled to 
the native*# fancy by strange half human wipes such 
as were-leopards and the genii of trees and rode* Magic 
Is the keynote on which the lives of the Ekol turn 
Idkrag the practice of divination Is much resorted to, 
and Is dearly connected wfth ancestor worship the 
dominant factor in the rehgioiiof the race The great 
festival of the year is tfigt of Eja held at the time of 
the new yams. Investigations have proved that these rites 
are almost identical wltnSftuiy of the darker traits of 
the old Adonis-Attis-Osiris Worship Many beliefs and 
customs of the Ekoi have come down from remotest 
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antiquity lhcy have a marvellou. folklore, which at 
times snows poetic feeling at others a keen sente of 
humour There arc legends to explain all customs and 
beliefs The land is fun of societies secret and Aherwist 
the chief of which is the Egbo Club which ruled the 
country before the coming of the white man Though a 
polygamous people the chief wire not the husband is the 
head of the nouse and women s rights as to property and 
the custody of children are most strictly safeguarded by 
native law 


Zoological Society June 14 —Dr S F Htxmer F R S 
vice-president in the chair —R I P 0000k The 
cutaneous scent glands of ruminants The author pointed 
out that the structure of the feet whether furnished with 

r ial glands or not supplied valuable data for classifying 
genera of antelopes and deer and showed that with 
some modifications such as the removal of Tetraccros from 
the Cephalophinso to the 1 ragelophmce of Dorcotragus 
from the AntUopin© to the Neotraginse and of Pantholops 
Saiga, and -ASpyceros from the AntUoplns the subfamilies 
usually admitted were valid groups In the case of the 
deer it was interesting to note that Rucervus Panolla 
Haphurus and Sika were closely allied to Cervus Dama 
being a totally distinct type Axis and Hyelaphus belonged 
to another group while Rangifer Alces and Capreolus 
as Sir Victor Brooke claimed belonged to the section 
typified by Dorcelaphus Mazama and other American 
deer —R Lydskktr A wapiti and a muntjac The 
nuthor described two wapiti antlers from Tibet os Cervus 
canadensis ward* and a muntjac from An wei China as 
Cervulus brtdgemani rhe latter was characterised by its 
dark blactdsh-odve colour the black ears of the female 
and tho yellow ones of the male coupled with the relatively 
wide divergence of the antler pedicles —R Lydnkknr 
Three African buffaloes —Dr A Oabrsm Two new 
antelopes The author described a new species 
Damauscus from British East Africa and a new chamois 
from north Spain —Dr E A Wilson Changes of 

plumage in the red grouse (Lagopus scottcus) in health 
and disease 

Paris 

Academy of Sciences June aa— M Emile Picard in the 
chair —H Dsslandrss, L d'Aiambuls, and V 

burton An extraordinary solar filament A detailed 
account, with reproductions from photographs of a fila 
ment which appeared on Apnl 11 It had the peculiarity 
of having large radial velocities mostly ascending which 
at certain points exceeded 100 kilometres per second The 
solar disturbance of April xx was not apparently accom 
ponied with terrestrial magnetic disturbances — J 
Soueelneeq The principles of mechanics and their 
applicability to phenomena which appear to contradict 
them —E Bouty A new measurement of the dielectric 
cohesion of argon The determination of the dielectric 
cohesion of argon Is attended with difficulties which do 
not arise in the case of the other rare gases For a fixed 
pressure for no apparent cause there are progressive 
variations in the minimum difference of potential capable 
of causing the discharge By making two consecutive 
measui*ementi rapidly at widely different pressures this 
difficulty Is partly got over The cohesion of argon was 
finally found to be practically double that of helium the 
gas immediately preceding it in the periodic table — 
A OhawMu and M Conte Jean The elimination of 
nitrogenous waste in the act of renal secretion the subject 
having been deprived of food The relation between this 
elimination and that of water the vehicle of the urinary 
exereta The reciprocal Independence of the two pheno¬ 
mena The amounts of water and urinary nitrogen 
excreted In the young subject are independent and hence 
variations in the quantity of urme secreted in the course 
of tt- series of experimental periods Introduce no difficulties 
in the significance of the nitrogenous excreta carried away 
by the urine —M Oouy The mutual action of two 
kathodes In the magnetic field In high vacua, when the 
negative charges are connected by the lines of magnetic 
force, they produce an action bf unknown nature which 
Is shown by a marked lowering of the explosive potential 
and by the production of the inter-katnodlc light —M 
Nlooteu The variation in the motion ql the feoon — 
Fdraond Bausr and Marcel Moiriln pie luminosity of 
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the sun and the solar constant A 
method of determining the constant 
J Comas tout A risunii of physical 
on Halley * comet — B V —lo t The 
plete systems —M Hodomatfd *$ojap 
Green * function —Paul Rondnl A «ir“ 
an aferooef to pursue a rectilinear pat&jwith a minimum 
expenditure of total work —tf An action at a 

distame on the coherer produced fit metallic contacts 
Instead of putting one extremity ot R^sbnefqr &o earth 
as usual it is connected with oqe ppfc gtfhn alternating 
current the 
sensibility 


te other pon being etKhtd ijn this* Way the 
of the coherer is greatly Jncfeased, and soiffi 
applications of the modified coherer described —F I 
Orsss The prolongation of the band**pejjtra 5 bf carbon'Jf 
gas«i m the extreme red and infra-red r For carbon 
monoxide photographs In the fcifra-tvd sflSw sever Jr bands 
lesemblmg the bands already known In their structure and 


ly the place predicted according to th % 
rituition The results with cyanogen 


occupying vcrv closet 

known law of distribution The results with cyanogen 
were similar—Ch Fasry and VL" iu)Msn Some elec* 
trical and spectroscopic preperaes of the^Orc between 
metals—G Saynao An Interferometer with superposed 
inverse light rays giving In polarised white fight a narrow 
central fringe and narrow coloured fringe* with white 
Interspaces —Louis Dunoysr A method of measuring a 
magnetic field in magnitude, direction, 4 nd sense -rL 
Mouilevlyus The formation of kathodlc deposits The 
walls upon which the metallic deposit forms are those 
possessing a positive charge allowing the electrical 
neutialisatlon of the kathode granules—A Nrot Some 
peculiarities of the mercury arc In a vacuum A study 
of the distribution of the fall of potential in the arc 
together with the demonstration of the existence of an 
extra pressure at the anode —E taud and L Qay The 
temperature of crystallisation of binary mixtures On the 
basis of certain assumptions the lowering of the freezing 
point is shown to be proportional to the logarithm of the 
molecular con enn nation and to the absolfte temperature 
of crystallisation For very dilute solutions this Is equl 
valent to Raoult * formula Fxperimental proofs of the 
logarithmic formula are given —Daniel Verthsiet and 
Henrv Oautfsoliea The photochemical synthesis of 
carbohvdrMes at the expopie of the elen&nts of carbon 
dioxide and waterjrapour In the absence of chlorophyll 
The photochemical^ synthesis of quaternary > compounds 
Various gaseous mixtures weft exposed to the action of 
the rays from a mercury vapour lamp Carbon dioxide 
was obtained at the ordinary temperature from a mixture 
of oxygen and carbon monoxide Carbon dioxide and 
hydrogen ga\e a nttle CO and formaldehyde m trace of 
acid was formed In this reaction Formamld* was pro 
dueed in the same way from ammonia and carbon mon 
oxide—G AustsrweVl and G Ooeliln Some relations 
between molecular constitution and smell -r-E liytr 
Crystallised nlomose and its Identity with d-arablnose — 
H Araantfam A new contribution to the study of the 
Utentes—RaOul Q smb t s The best Illumination for th* 
development of plant*,—V faehsn and Em Ferrot 
The cardlo~vascular action of groan coffee bompnred with 
that of correspondhig doom of caftine The actiodrWed 
Is due to some other agent than caffeine ~~A Majhan 
The influence of the alimentary rtfgfm* on the lufptine in 
birds — G IstlbST The ooloratioq of tffe pigment In two 
fungi —A tftard and A. VHa The anal vs is qf proto¬ 
plasmic materials A discussion of the various sgfoup re¬ 
agents which may be use# for the separation qf the sub 
stances present In the liquids resulting from the hydrolysis 
of protoplasmic materials —M Nssl The infiltrations on 
the tnawf of Zaghoutn (Tunis) 
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